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Abstract 

We examine the effects of offering full-day kindergarten as a replacement for half-day 

kindergarten on mothers’ labour supply using the rollout of full-day kindergarten in Ontario, 

Canada. We find no effect on the extensive margin but found an effect on the intensive margin. 

In particular, we find that access to full-day kindergarten increases weekly hours worked and 

decreases absenteeism among mothers with kindergarten-aged children. This effect is driven by 

specific sub-groups, namely non-immigrant mothers with low education levels who live in urban 

areas and have only one child. 
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I. INTRODUCTION 

In recent decades, the importance of high-quality learning and care during the early years of 

life has received significant attention. As a result, many jurisdictions worldwide have 

implemented or expanded government-provided or -subsidized programs for younger children 

before compulsory schooling begins. The reasoning is that public childcare and preschool 

programs have the potential to promote long-term economic growth in two distinct ways. First, 

they may better prepare children for school, which can have a cascading effect on their long-run 

human capital acquisition and subsequent labour market outcomes (e.g., Heckman, 2006). 

Second, a more immediate effect is that children’s caregivers may be able to increase their labour 

force attachment and therefore their lifetime earnings.  

In this study, we evaluate the effects of expanding universal public kindergarten from a half-

day (2.5 hours/day) to a full day (6.5 hours/day) on the labour market outcomes of their mothers. 

Beginning in September 2010 and with a progressive rollout over the following four years, the 

Canadian province of Ontario implemented a reform of early education to offer full-day 

kindergarten in public schools to all children aged four and five. Prior to the reform, the majority 

of children aged four and five in Ontario attended half-day kindergarten. While this rollout was 

planned rather than randomized, certain factors in its implementation led to variations over time 

and space that we can use to analyze how universal full-day kindergarten has affected the labour 

supply of mothers of age-eligible children, based on a difference-in-differences approach.  

Our estimation strategy in this paper relies on variation across schools in the timing of the 

introduction of full-day kindergarten, to isolate its effects on maternal labour market outcomes. 
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For this strategy to be valid, the introduction of full-day kindergarten must be exogeneous to 

other underlying trends in maternal labour market outcomes that differ between treated schools 

and untreated schools. To explore this issue, we take two approaches. First, we use an event-

study analyses to document that there are no clear pre-trends in the outcome variables. We 

further explore this issue by examining which school and neighbourhood characteristics predict 

the timing of introducing full-day kindergarten within particular schools.  

This paper is the first to report positive effects on maternal labour outcomes of moving from 

half-day to full-day kindergarten in a large English-speaking education system. Previous research 

has found only suggestive evidence (e.g., Cannon et al., 2006; Gibbs, 2014) or focused on non-

English speaking systems (e.g., Haeck et al., 2015; Dhuey et al., 2020). This paper adds to the 

large body of work on the effects of early education programs on parental labour supply, 

including literature related to childcare subsidies and universal preschool, by providing evidence 

of the effects of adding additional schooling at the start of primary education.  

We find that the implicit subsidy of extending the length of day of universal public school 

for four-year-old children has no impact on labour force participation at the extensive margin. 

We do, however, find evidence that some women are able to work longer hours. Specifically, we 

find that having access to full-day rather than half-day school increases the average number of 

hours worked per week for mothers with eligible-aged children and decreases their rate of 

absenteeism from work. This effect is driven primarily by non-immigrant women who live in 

urban areas, have only one child, and have only a high school education or less.  
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II. EXPECTED EFFECTS OF FULL-DAY KINDERGARTEN AND LITERATURE 

REVIEW 

The expansion of universal full-day schooling for four- and five-year-olds (hereafter, full-

day kindergarten) was mainly sold to the public in Ontario based on the idea that the program 

would increase school readiness for all children. However, the evidence to support that claim is 

mixed. We know that small-scale preschool programs aimed at children in specific demographics 

(often for two- to four-year-olds) can have large effects on child outcomes, especially among 

children from disadvantaged families (Waldfogel, 2015) and that these programs often pay for 

themselves in the long run by improving student achievement and life outcomes (e.g., Heckman 

et al., 2010). However, the evidence is stronger for short-term effects versus longer-term 

outcomes (e.g., Puma et al., 2012; DeCicca, 2007). In programs that are rolled out more broadly, 

such as universally provided preschool for four-year-olds in the United States, outcomes are most 

improved among children from disadvantaged families (e.g., Havnes and Mogstad, 2011). Some 

evidence from Canada is less promising. For example, some studies have reported no 

improvement in school readiness (Haeck et al., 2015) and even negative effects on behaviour, 

development, and health (Baker et al., 2008) since a universal childcare and kindergarten 

program was implemented in the province of Quebec.1 A meta-analysis of the effects of 

providing universal early childhood education and care arrangements across many jurisdictions 

revealed mixed results, but also revealed that quality matters critically and that gains are 

                                                             
1 Kottenlenberg and Lehrer (2013) conducted a long-term examination of the Quebec childcare subsidization 
expansion and found that most of the negative effects of the reform on children were driven by children from 
families who only attended childcare in response to the implementation of this policy.  
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concentrated among populations of disadvantaged children (van Huizen and Plantenga, 2018). 

Care for preschool-aged children is subsidized in many ways worldwide, ranging from 

providing free public universal education programs, increasing parental leave (unpaid and paid), 

and providing various kinds of subsidy programs that reduce out-of-pocket expenses for parents. 

Subsidy programs are often targeted at lower-income families, and the literature regarding the 

impact of these subsidies on maternal labour supply decisions is mixed and generally 

inconclusive.2  

To reconcile these results, one must rely on economic theory and contextual factors. The 

subsidization of care changes maternal labour supply by changing a mother’s budget constraint. 

For example, a free universal preschool program or childcare subsidy will increase a mother’s 

effective wage rate (wage rate net of cost of care) and this in turn will increase the opportunity 

cost of not working and remaining at home with the child. Therefore, on the extensive margin 

(how many people work), the maternal employment rate should not fall. However, for a woman 

who would have already been working regardless of the subsidization, the effect on hours 

worked is ambiguous (Cattan, 2016). The contextual factors within a particular country may 

serve as a moderator of these policy effects;3 these may include, for example, current maternal 

employment rates and current subsidization rates for childcare. The scope of a policy to increase 

maternal labour supply may be more limited in countries with very high female employment 

rates and/or highly subsidized early childcare systems. If affordable childcare (either informal or 

                                                             
2 See Cascio et al. (2015) for an informative discussion.  
3 Cascio et al. (2015) provide an overview of five studies on maternal labour supply responses due to changes in 
policies within different countries. 
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privately paid childcare) is already widely available, increased subsidization might lead to little 

or no increase in maternal labour supply because this will only crowd out other forms of non-

parental care. However, if low maternal employment is driven by a lack of affordable childcare, 

increased subsidization may encourage more mothers to work and in turn increase their 

attachment to the labour force in the long term. With regard to the present investigation, the 

context is as follows: as of 2014, Canada had the eighth-largest female labour force participation 

rate in the OECD at 77.76 percent (OECD, 2019a), but was in the mid-range in terms of net 

childcare costs (OECD, 2019b).4 

The literature most relevant to this study is the body of work focusing on the maternal labour 

supply effects of universal kindergarten programs for five-year-olds and universal preschool 

programs for four-year-olds in the United States, along with work focusing on the expansion of 

kindergarten programs in the United States and Canada from half-day to full-day programs. 

Research has revealed that in the United States, the expansion of the primary school system to 

include half-day programs for five-year-olds increased the maternal labour supply most in terms 

of single mothers (Gelbach, 2002; Cascio, 2009; Fitzpatrick, 2012). More recent research has 

focused on the expansion of universal preschool programs for four-year-olds in the United States 

with mixed results: one study found little effect on labour supply for most women (Fitzpatrick, 

2010) while another found some positive effect on labour supply (Sall, 2014).  

In another recent trend, governments have been extending the kindergarten school day for 

                                                             
4 Ontario’s labour force participation rate is close to the national average (Statistics Canada, 2019).  
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five-year-olds from a half-day to a full day, despite little evidence on whether this move will 

affect the labour supply decisions of mothers. Cannon et al. (2006) estimated the likelihood that a 

mother would work full-time if their child attended full-day kindergarten, and found no 

statistically significant lasting effects when the child moves into the first or third grade. 

Similarly, Haeck et al. (2015) found no significant labour market response among parents when 

full-day kindergarten was introduced in Quebec. However, Dhuey et al. (2020) observed small 

effects on hours worked from the introduction of full-day kindergarten in the Francophone 

school system in Ontario in the 1990s and early 2000s. Additionally, in a policy paper prepared 

for the US Department of Labor, Gibbs (2014) focused on changes implemented in the state of 

Indiana; a triple-difference analysis strategy yielded evidence suggesting an increase in maternal 

employment.5  

 
 
III. KINDERGARTEN REFORM IN ONTARIO 

Ontario has four different publicly funded school systems/boards: English Public, English 

Catholic, French Public, and French Catholic. Additionally, approximately five percent of 

students in Ontario attend private schools of mostly religious of Protestant denominations (Card 

et al., 2010). Schools are administered by school boards, which receive funding from the 

province. Every school board in Ontario is governed by a Board of Trustees, generally elected 

via municipal elections every four years.6 Each school board also has a director of education who 

                                                             
5 DeCicca (2007) also presents descriptive statistics that suggest that the percentage of mothers in the labour force is 
higher when children have access to full-day kindergarten. 
6 Exceptions include First Nation Trustees and Student Trustees, Hospital Board Trustees, and the Centre Jules-Leger 
Consortium, but these unelected bodies make up a very small fraction of Trustees in the system.  
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serves as secretary on the Board of Trustees. All school board staff report either directly or 

indirectly to the director of education. As governors of the school board, the two most important 

responsibilities of Boards of Trustees are the development and monitoring of multi-year strategic 

plans and the hiring and performance management of directors of education. The Board of 

Trustees also approves the school board’s budget each year. School boards receive funding from 

the province almost entirely based on an educational funding formula, and the Board of Trustees 

is responsible for ensuring the school board has a balanced budget that reflects their strategic 

plan. During the rollout of the changes under consideration here, it is possible that there was 

competition between schools within a school board that may have affected the timing of the 

implementation but there is no evidence, antidotal or empirical, that this occurred – it is also very 

unlikely because the rollout was planned to be swift and universal.  

Parents can choose the school system to which they send their children, with some 

restrictions based on language and religion. To attend the French Public or French Catholic 

system, at least one of the child’s parents must be a French-language right-holder; approximately 

four percent of students attend schools operated by the French Public or the French Catholic 

Boards (Card et al., 2010). To enrol a child in a Catholic primary school (English or French), 

parents must be willing that the child will be educated in a faith-based school and must request 

admittance by the school board. Catholic families are always given priority, but some boards 

allow non-Catholic families to send their children to Catholic schools if enrolment permits; 
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others have strict rules regarding religion, particularly in primary schools.7 Overall, the vast 

majority of Catholic school students are Catholic, and there is little movement of students 

between different types of school boards after entry into kindergarten. Each school board defines 

school catchment areas, and prospective students are guaranteed a place in the school that 

corresponds to their assigned school catchment area. The boundaries of English Public and 

English Catholic boards typically coincide in more heavily populated areas.8  

For children in Ontario, mandatory schooling starts in grade one at the age of six years. 

Nevertheless, 90 percent of all children in Ontario attend publicly funded kindergarten, which is 

universally offered through the public school system for two grades: Junior Kindergarten for 

four-year-olds, and Senior Kindergarten for five-year-olds. The percentage of children attending 

both years of kindergarten is similar and has stayed stable since 2006 regardless of it being half 

or full-day programs.9 The school entry cut-off date is January 1st of the year, but delayed entry 

or retention in early grades is virtually non-existent.10  

                                                             
7 For examples, see enrollment requirements for Toronto Catholic District School Board (2017) or Catholic District 
School Board of Eastern Ontario (2017).  
8 In our analysis, we exclude ‘specialty schools’ in school boards that have significantly larger or overlapping 
catchment areas. These schools generally have specialty programs that draw students from across the school board.  
9 These numbers are based on Statistics Canada population estimates (Statistics Canada, 2016a) and Ontario 
Ministry of Education enrollment data (Ontario Ministry of Education, 2020): 89 percent of all children attended 
Junior Kindergarten and Senior Kindergarten in both 2006 and 2011 (Statistics Canada, 2006 and Statistics Canada, 
2011a).  
10 Although we are aware of no official statistics on delayed entry or retention in early grades in Ontario, there is the 
possibility that some parents of children born in the fall (before the January 1st cut-off) elect to have their children 
start a year later, a phenomenon known as ‘redshirting.’ This practice is banned in many school boards and all 
available evidence suggests that it is quite rare (McDiarmid, 2013).  
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The full-day universal kindergarten reform in Ontario was rolled out in English Public and 

English Catholic school boards over a period of five years (2010–2014). Ontario also has 

approximately 600 French Public and French Catholic schools; these are not included in the 

present analysis because they had previously implemented full-day kindergarten (Dhuey et al., 

2020), but French-language speakers are not excluded from the analysis. The primary objective 

of the reform was to reduce the number of ‘at risk’ children, i.e., children who are identified as 

having low readiness for school (Pascal, 2009). Breaking the cycle of poverty by increasing 

investment in education so that children born into poverty would not remain there was touted as 

a secondary aim in government publications (Government of Ontario, 2010). A 2009 Ontario 

provincial government budgetary report stated that it would cost $1.5 billion to fully implement 

this full-day kindergarten reform, and that approximately 265,000 children aged four and five 

would benefit from this reform per year (Government of Ontario, 2010). The final cost, 

according to the Ontario Ministry of Education (2014), was 2.138 billion.  

The rollout started with schools that had immediate capacity to double their kindergarten 

classroom space, and it also prioritized schools with high-needs students based on the percentage 

of low-achievement and low-income students at each school.11 Figure 1 presents the cumulative 

implementation of full-day kindergarten in Ontario from the announcement date in September 

2009 to full implementation in September 2014. In September 2010, 16.2 percent of English 

Public and English Catholic schools started to offer full-day kindergarten, followed by 5.7 

                                                             
11 Prior to the rollout, many students attended half-day kindergarten, either in the morning or the afternoon.  
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percentage points more in 2011, 25.4 percentage points more in 2012, 24.7 percentage points 

more in 2013, and the remainder in 2014. 

The initial implementation of the reform caused some friction, as some schools lacked the 

physical capacity to accommodate their kindergarten cohorts for a full day, and the initially 

planned rollout was based on forecasted renovation completion in schools that had to retrofit 

existing rooms or build new ones.12 Additionally, the reform became a major point of contention 

in the period leading to the 2011 provincial elections, with the Conservative Party promising to 

cancel it altogether. Due to this uncertainty, September 2011 saw a rollout much smaller than 

initially planned. Following a Liberal victory in the election, the time to project completion 

increased to five years rather than three years as originally planned (Pascal, 2009).  

Concurrent with this rollout, the Ministry of Ontario started to require that school boards 

offer before- and after-school programs (for children aged 4–12) where demand from parents and 

families was ‘sufficient.’ School boards or third-party providers were permitted to operate these 

programs, and school boards determined whether demand was ‘sufficient’ by assessing demand 

as well as the viability of before- and after-school programs; thus, schools and school boards had 

considerable latitude with regard to the provision of before- and after-school childcare.13 Our 

analysis of the introduction of full-day kindergarten may reflect a composite effect of the 

                                                             
12 Few mentions of this can be found in official government documents, but it was widely reported in the news at the 
time; see e.g., Hammer (2010).  
13 See Ontario Ministry of Education (2019) for more details on policies and guidelines.  
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increased length of the school day along with the increased probability of before- and after-

school childcare.  

Overall, the initial rollout plans were not random. However, actual implementation differed 

considerable from planned implementation, mainly due to capacity constraints (ability to open 

new classrooms) and political upheaval due to the provincial election. Although capacity was 

considered during planning, even optimistic estimates of the cost of the reform suggested that at 

most 35 percent of schools would be able to open immediately, with the rest requiring some level 

of investment (Pascal, 2009). As noted above, children living in the assigned catchment area of a 

school are guaranteed access if they request it, so schools scheduled to start offering full-day 

universal kindergarten for four- and five-year-olds could only do so if they had the capacity to 

enrol all potential students. Figure 2 presents the rollout in the largest school board in our 

sample, the Toronto District School Board, illustrating the geographic variation within the board 

in terms of the timing of implementation.  

 

IV. DATA AND DESCRIPTIVE STATISTICS 

The data used in this analysis come from several sources. We combine survey data from the 

monthly Canadian Labour Force Survey (LFS), administrative data from the Ministry of 

Education, student test scores from Ontario Education Quality and Accountability Office 

(EQAO), as well as geo-spatial data provided by individual school boards and by Canada Post. 
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The Statistics Canada monthly Labour Force Survey collects information on labour market 

outcomes. We focus on mothers surveyed between September 2008 and August 2014.14 The main 

advantage of these data is that we are able to precisely assign treatment year using academic 

rather than calendar year, which has been problematic in previous research (Gelbach, 2002). To 

do this, we aggregate all respondents that are surveyed between September of a given year to the 

following August; the academic year 2010, for example, runs from September 2010 to August 

2011.15  

We also use data collected by the Ontario Ministry of Education regarding when each 

primary school began offering full-day kindergarten and a measure of school capacity, as well as 

data from the Ontario Education Quality and Accountability Office (EQAO), an independent 

agency that administers provincial testing and provides information on grade three reading and 

math scores at the school level. The EQAO data used in this analysis also include information on 

the percentage of students in each school who need special education support and the percentage 

of students in each school whose first language at home is neither of Canada’s official languages 

(English and French).  

We use two important geo-spatial data sources to link all our data together: school catchment 

areas and postal codes. First, we hand-collected school catchment area data for all schools in 

                                                             
14 Here, ‘mother’ is defined as the female adult household member who either answered the survey or was identified 
by the survey respondent as his spouse who lives in the household (our sample does not include any same-sex 
couples).  
15 Due to data limitations, we are not able to identify repeated sampling, and treat each respondent as independently 
sampled. However, the Labour Force Survey is designed to be used this way, as outlined in its methodology section 
(Statistics Canada, 2016b).  
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Ontario, and then matched catchment areas to postal code data. For the vast majority of our data, 

the school catchment area is much larger than the postal code area, so we match many postal 

code areas to a given school catchment area,16 as shown in Appendix Figure 1. Each specific 

school catchment area in a school board includes many postal codes, and catchment boundaries 

generally follow postal code boundaries. Next, we link the kindergarten full-day implementation 

year to each postal code, which allows us to assign each mother who lives in a particular postal 

code to a kindergarten full-day implementation year. We are able to match 250,676 postal codes 

with 3322 schools (English Public and English Catholic) in Ontario, a match rate of 89.8 percent.  

Administrative data from the Ontario Ministry of Education and EQAO are linked to each 

school using board and school identifier numbers. Labour force information is linked to the 

postal code based on each survey respondent’s residential address. We are able to assign a postal 

code to respondents for 93 percent of households in our sample, and then use this geographic 

identifier to link households to school catchment areas. The remaining seven percent did not 

provide a postal code when surveyed or the postal code could not be matched to a school. 

Through this process, we are able to identify the academic year (from 2010 to 2014) during 

                                                             
16 In rural areas, postal codes can cover a very large area, and in some cases one postal code area encompasses 
multiple catchment areas. The matching rule is that a postal code is matched to a catchment area if the catchment 
area covers at least 75% of the postal code area. Our results are similar if we exclude postal codes that encompass 
two or more catchment areas and are available upon request. 
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which the vast majority of households were first offered full-day kindergarten in Ontario.17 Our 

final dataset includes 25,500 mothers, and 1340 schools.18  

We restrict our sample to mothers aged 18–55 years at the survey date with their youngest 

own child aged four years. We only know the age of the youngest child in years at the time the 

survey data were collected. We exclude mothers of three- and five-year-olds from the sample: 

admission to school in Ontario is based on the age of the child in January, meaning that some 

children start junior kindergarten at three years, and consequently start grade one at five years; 

the status of these children (with regards to treatment) is uncertain.  

The descriptive statistics in Table 1 show that the average labour force participation among 

mothers across year is 76.3 percent, with the overall average employment rate of 70.5 percent for 

this group. The data reveal that of the mothers in our sample, 79.1 percent work full-time 

conditional on employment, and the average weekly hours worked is 33.3, with the log of 

weekly earnings of 6.61. Absence from work refers to whether an individual who is working full-

time is absent from work at any point during the reference week. According to Statistics Canada 

(2015), roughly a third of these absences are due to personal or family responsibilities. In our 

sample, we find that 20.4 percent of mothers with a four-year-old are absent from work at some 

point in the reference week. Reducing absenteeism is one of the ways that policymakers believe 

                                                             
17 The remaining schools are French Public and French Catholic schools, which rolled out kindergarten over a 
different schedule, in the late 1990s, as well as English Public and English Catholic schools who started offering 
full-day kindergarten in the academic year 2014, as we did not have data for the full academic year due to a large 
structural change in the Labour Force Survey. 
18 Sample sizes for the Labour Force Survey are rounded to comply with confidentiality requirements of Statistics 
Canada Research Data Centre.  
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that providing full-day kindergarten can help the labour force: children spending more time in 

primary education is expected to result in lower absenteeism among parents. According to one 

study, “improving the availability of childcare [preschool] could save employers billions of 

dollars from avoided employee absences” (Brown et al., 2013, page 5). 

The average mother in our sample is 36 years old and has two children: 37.7 percent of 

mothers are immigrants, 22.9 percent have not completed education at a level that exceeds high 

school, and 8.1 percent are single. At the neighbourhood level, 30.7 percent of respondents (or 

adult household members) have at least a bachelor’s degree, 85.0 percent of childless males are 

in the workforce, and 89.1 percent of respondents live in urban areas. The average school 

matched to the mothers in our sample has a 67.1 percent pass rate on EQAO math, a 61.1 percent 

pass rate on EQAO reading, 15.7 percent of students have special needs, and 25.0 percent of 

students do not speak an official language (English or French) at home.19 The average school 

capacity measure is 91.2 percent, which indicates that the average school has room for 8.8 

percent more students based on the number of students allocated for each school.  

There is some variation in all our outcome measures across time, as can been seen in Table 

1, but overall there is no clear pattern. Appendix Table 1 presents the summary statistics by year 

and by whether the household was assigned to a treated school (FDK) or a non-treated school 

(NO FDK). As shown in the table, for each year, the schools that were treated generally scored 

                                                             
19 The EQAO results are matched to schools with a lag, meaning, for example, that the results from the academic 
year 2010 are assigned to the schools as their results for the academic year 2011; we did it this way to reflect the fact 
that if we think parents might select a school based on EQAO results, they would be unable to predict the current 
year’s result before enrolling their children 
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lower on the EQAO standardized exams and had a larger fraction of students who do not speak 

English nor French at home. Appendix Table 2 provides some background summary statistics of 

the labour market outcomes and mothers, neighbourhood, and school characteristics by 

subgroup.  

 
 
V. EMPIRICAL STRATEGY 

The goal of this research is to estimate how moving from half-day to full-day universal 

kindergarten affects the labour market outcomes of mothers with eligible-aged children. We use a 

difference-in-differences (DD) estimation strategy with pooled cross-sectional data spanning 

from 2008 to 2014 that exploits the rollout of the kindergarten reform. 

We estimate using the following equation: 

𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛽𝛽𝐹𝐹𝐹𝐹𝐹𝐹𝑖𝑖𝑖𝑖 + 𝑋𝑋′𝑖𝑖𝑖𝑖𝛿𝛿 + 𝑆𝑆′𝑖𝑖𝑖𝑖𝜙𝜙 + 𝑁𝑁′
𝑖𝑖𝑖𝑖𝜂𝜂 + 𝑇𝑇𝑖𝑖 + 𝐶𝐶𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖   (1) 

where 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖 denotes the maternal labour market outcomes for individual i assigned to 

school s in school year t, which include indicator variables for maternal labour force 

participation, employment, full-time employment and absenteeism as well as the number 

of weekly hours of work, and the log of weekly earnings. 𝐹𝐹𝐹𝐹𝐹𝐹𝑖𝑖𝑖𝑖 is the treatment status 

and corresponds to an indicator variable equal to one if a mother’s household is assigned 

to a school that offers universal full-day kindergarten in a given year and zero otherwise 

for schools in the English Public Board. 𝑋𝑋′𝑖𝑖𝑖𝑖 is a vector of individual-level maternal 

control variables: mother’s age, marital status, immigration status, level of education, 

and number of children. 𝑆𝑆′𝑖𝑖𝑖𝑖 is a vector of time-varying school-level controls: a capacity 
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measure indicating the ratio of existing students to available space in each school, the 

percentage of students in the school who met provincial standards in math and reading in 

grade three EQAO tests in the previous academic year, the percentage of students in the 

school whose first language is neither English nor French, and the percentage of students 

in the school with special needs.20 𝑁𝑁′
𝑖𝑖𝑖𝑖 is a vector of neighbourhood-level controls made 

up of the percentage of university-educated residents, labour force participation rate of 

childless males, and a rural-urban indicator.21 We also include school year fixed effects (𝑇𝑇𝑖𝑖) 

to capture unobserved shocks common to all schools in Ontario in a given school year along with 

school fixed effects (𝐶𝐶𝑖𝑖) to capture unobserved differences common to a geographic area 

associated with each school. School year is defined as starting in September of each year, and  

𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖 is the usual error term.22  

We estimate linear probability models (for the probability of maternal labour force 

participation, employment, full-time employment, and absenteeism) and ordinary least squares 

models (for the number of weekly hours, and the log of weekly earnings) as our main 

                                                             
20 EQAO tests are administered to all children in the province in grade three and are scored on a scale from one to 
four; the provincial standard for passing is three or higher.  
21 Here, we define neighbourhood as a forward sortation area (FSA): an area that is characterized as having the same 
first three digits in the postal code. Neighbourhood variables were calculated from the Labour Force Survey 
(aggregated at the FSA level). School characteristics were obtained from the Ontario Ministry of Education and 
EQAO. 
22 Given the structure of the data, one might be concerned about possible bias of the standard errors caused by serial 
correlation. To address these concerns, we cluster our error terms at the school level, that is, we allow for arbitrary 
serial correlation and heteroscedasticity for mothers whose households are assigned the same school based on their 
geographic location.  
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specifications.23 In this model, the β is the parameter of interest and can be interpreted as the 

change in maternal labour market outcomes associated with having access to the universal full-

day kindergarten program in a local English Public school. In the difference-in-differences 

specification, identification of β comes from the deviation from the trend in labour supply 

outcomes of mothers with eligible-aged children whose household is assigned to a school with 

full-day kindergarten relative to mothers with eligible-aged children whose household is assigned 

to a school where full-day kindergarten is not offered. If we believe that the deviations from 

trend are unrelated to all other unobserved characteristics, then the effect we observe is causal.24  

 β can be interpreted as an intent-to-treat (ITT) effect, because we observe only whether a 

mother’s household is assigned a school that offers full-day kindergarten, not whether her child 

actually attends full-day kindergarten that year. The ITT estimate represents a lower bound on 

the effects of the treatment on the treated (the effect of having a child in full-day rather than half-

day kindergarten). 

A mother can decline treatment in three ways: by sending her child out of catchment to a 

school that does not yet offer full-day kindergarten, by keeping her child home an extra year, or 

                                                             
23 We also ran the specification with a probit model and obtained similar results; the results are available upon 
request. 
24 Some research in this area has used a triple difference framework to estimate the effect on labour supply. 
Unfortunately, in the context of this policy rollout, we do not have a natural control group that is fully untreated by 
the policy. However, we ran a triple difference model using mothers with two-year-olds and untreated six-year-olds 
as the control group as a robustness check (see Section VIB) and obtained similar results. It is important to note that 
using children in other Canadian provinces as a comparison group is unlikely to improve on these results, as labour 
trends and childcare policies differ markedly by province. 
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by sending her child to a school in a different type of school board.25 A challenge to our 

identification relates to the possibility that mothers use the availability of kindergarten as the 

reason to send their child to a specific school, thus selecting into treatment. Parents in Ontario 

can send their children to a school that is not their assigned school, if the particular school 

requested has space to accommodate more children. Each board has slightly different rule 

regarding optional attendance but most follow these general rules. During the end of the calendar 

year, school boards review preliminary enrolment projections and decide whether each school in 

their board is open or closed to optional attendance. Parents are then allowed to apply for the 

following September enrolment in December and January to only schools that are accepting 

optional attendance students. Applications for junior- and senior-kindergarten are often not 

approved until the third week of September after the final school enrolment numbers are 

confirmed. Therefore, there is a lot of uncertainty around placement into non-assigned schools 

which lasts into the school year. Unfortunately, there are no published numbers on the percentage 

of kindergarten children attending a school that is not their assigned school. However, antidotal 

evidence regarding this issue suggests that the numbers are small. Additionally, policies on 

attending different schools are idiosyncratic to each school board and many boards do not even 

allow optional attendance for kindergarten because it is not compulsory. Bussing is not available 

to students who utilize optional attendance. Selecting into optional attendance, if available, 

                                                             
25 We are not concerned with the case that some mothers might not know about the availability of full-day 
kindergarten in their assigned school, which is extremely unlikely. The reform itself was very widely publicized, and 
roughly 90 percent of children in Ontario attend kindergarten, based on Statistics Canada population estimates 
(Statistics Canada, 2006; Statistics Canada, 2011a).  
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would require students to travel farther to attend school, so they would be reliant on parents for 

transportation; we posit that few mothers trying to optimize their labour market opportunities 

would select into transporting their child to and from school.  

We cannot ensure that mothers were not selecting into given locales given the fact that the 

specific area offered full-day kindergarten. Thus, it is possible that the provision of full-day 

kindergarten did not lead to changes in labour market outcomes, but rather that mothers who 

already want to work select into areas that offer full-day kindergarten, meaning that mothers who 

are less likely to work full time anyway are more likely to live in areas without full-day 

kindergarten. This is a limitation of this study, but it is unlikely that mothers would move 

residence or engage in optional attendance for the purpose of employment and thereby optimize 

maternal labour supply. This is also supported by the fact that actual implementation differed 

greatly from planned implementation, so the particular schools that were expected to offer full-

day programing often changed at the last moment, and the difficulties involved in the 

implementation were widely known to the public. Overall, it is unlikely that a mother would 

move or engage in optional attendance based on the planned implementation schedule. 

Nevertheless, we do include controls for observable characteristics that may be associated with 

selection into treatment in that context (e.g., more educated mothers might be better informed 

and have stronger labour force attachments) and find that the results are robust to the inclusion.  

We also include controls for the determinants of rollout (high-needs schools as defined by 

the Ministry of Education were targeted first, conditional on capacity; high needs are defined 

based on a combination of low test scores and low income). As shown in Figure 2, which 
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presents the rollout of the reform for the Toronto District School Board, the largest in Ontario, 

there was no obvious systematic geographic pattern in the timing of implementation, with early- 

and late-implementation schools spread relatively evenly over the whole city. This lack of 

apparent pattern is consistent across our dataset, so it is likely that the capacity constraint 

provided a level of randomness to the implementation that supports our quasi-experimental 

strategy.  

However, given the planned aspect of the rollout, we would expect that areas that have more 

at-risk students and more capacity would adopt full-day kindergarten earlier. Following Hoynes 

and Schanzenbach (2010 and 2012), we can measure this by taking school and neighbourhood 

data from 2009 (before the announcement of the program) to predict the timing of the school’s 

adoption of full-day kindergarten. The dependent variable is the year in which the school started 

full-day kindergarten. Schools that adopted full-day kindergarten in 2010 are given a dependent 

variable that equals 1, schools in 2011 are assigned 2 for the dependent variable, and so on. The 

independent variables include all of the school and neighbourhood characteristics listed in Table 

1. Table 2 presents the results.26 Negative coefficients indicate that the school and neighbourhood 

characteristics predict an earlier roll-out date. We find that schools with a higher percentage of 

students who are special needs or who do not speak either French or English at home implement 

full-day kindergarten earlier. We also find that the higher the school capacity measure, which 

indicates less space in the school, as well as schools in neighbourhood with higher percentages of 

                                                             
26 We also ran a different specification in which an indicator for full-day kindergarten implementation is regressed 
on the time-varying control variables. These results can be found in Appendix Table 3. 
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individuals who have a BA degree or greater, implement full-day kindergarten later.27 While 

these results reveal statistically significant effects of school and neighbourhood characteristics in 

predicting the timing of the introduction of full-day kindergarten, most of the variation remains 

unexplained.  

 This analysis focuses on estimating the ITT effect of full-day kindergarten in the English 

Public system in Ontario. As noted above, the Ontario public schooling system is complex, but 

the majority of students attend English Public schools. We also estimate the ITT effect of the 

second-largest school system, English Catholic schools, in Section VC. English Catholic school 

boards serve roughly 28 percent of students in Ontario (Ontario Ministry of Education, 2016). As 

noted in Section II, for a child to attend a Catholic primary school, generally one or both parents 

must be Catholic, but school boards can grant exceptions. Unfortunately, our data do not include 

any information regarding religion, so we do not know whether a particular child would be 

eligible to attend a Catholic primary school. We can also run models that include an indicator 

variable for the year in which the first school (either English Catholic or English Public) 

assigned to the mother implemented full-day kindergarten. This model measures the ITT of being 

treated to full-day kindergarten in any English school. Finally, we also use a measure of the share 

of enrolment of the two schools that is being treated with full-day kindergarten associated with 

the mother. For instance, suppose the English Catholic school was treated in 2011 and had 50 

kindergarten students and the English Public school was treated in 2013 and had 150 students. 

                                                             
27 Corroborating evidence of these trends can be seen in the summary statistics provided in Appendix Table 1. 
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The FDK variable would equal 0 until 2011, in 2011 and 2012 it would equal 0.25, and in 2013 

and beyond it would equal 1.  

 
 
 
VI. RESULTS 
 
A. Difference-in-Differences 

Table 3 presents the results of estimating equation 1 for the sample of mothers aged 18–55 in 

Ontario with their youngest child aged four,28 using six different outcome variables: labour force 

participation, employment, full-time employment, weekly hours of work, log of weekly earnings, 

and absenteeism. In Panel A, the models only include school year and school fixed effects along 

with the indicator variable, FDK. We find a marginally significant positive effect on hours 

worked and a statistically significant negative effect on being absent. Our results confirm that 

reducing absenteeism is a way in which access to full-day kindergarten may help mothers 

participate in the workforce.  

We expand our model to include maternal-level individual characteristics and find similar 

results in Panel B as we do in Panel A, but the coefficient in column 4 for weekly hours worked 

is now statistically significant at the five percent level. Next, we include all the control variables, 

including school and community level controls in the model in Panel C, and find that the positive 

effect on hours worked remains stable at 1.84 additional hours a week, which translates into a 5.5 

percent increase in weekly hours. We continue to estimate a negative effect on absenteeism (a 

                                                             
28 As noted above, we only use mothers with children with four-year-olds due to data limitations. This will include a 
mixture of students in junior and senior kindergarten. 
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roughly 30 percent decline). Because we find no statistically significant increase in weekly 

earnings, it may be the case that the positive increase in hours is simply reflecting a decrease in 

absenteeism and not additional hours that are associated with additional income. We find that our 

results are robust to the inclusion of observable characteristics that may be associated with 

selection into treatment results, which provides evidence that selection into treatment is not 

driving the results.  

Previous research on childcare subsidies or the provision of new programs has generally 

found statistically significant positive effects on labour force participation but with considerable 

heterogeneity. However, studies using more recent data, or data from countries other than the 

United States, have reported smaller elasticities than those using early data from the United 

States (Morrissey, 2017). Given the policy context of our quasi-experiment – a province with 

high maternal labour force attachment overall (Cattan, 2016), it may not be surprising that we 

find smaller and fewer significant effects on labour force outcomes than earlier studies based in 

the United States. However, our estimated point estimates are very consistent to the findings 

regarding French-speaking mothers in Ontario and Quebec (Baker et al., 2008, Dhuey et al., 

2020, Haeck et al., 2015). We are not aware of any other studies measuring the effects of full-day 

kindergarten on material absenteeism from work. However, research has shown that increasing 

childcare assistance decreases absenteeism (Gullekson et al., 2014), and also that the presence of 

young children is related to families having more absenteeism and that women lose more days of 

work than men for personal or family reason (Statistics Canada, 2011b).  
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B. Robustness Checks 

The key identifying assumption in our difference-in-differences model is that mothers 

assigned to the treatment schools would have labour market trends similar to those of mothers 

assigned to the control schools, in the absence of the treatment. Our sample includes many 

schools and years, which allows us to relax the common trends assumption by introducing a 

degree of nonparallel evolution in outcomes between schools in the absence of a treatment effect. 

Following Angrist and Pischke (2014), we include school specific linear time trends in Table 3 

Panel D. This provides an important check on causal interpretations when using a difference-in-

differences model with multi-period data. Using this model, we continue to find a positive 

statistically significant effect on hours worked, but the significance of the result for absenteeism 

decreases despite having a similar magnitude as in Panels A–C.  

Another way to assess the difference-in-differences identification is to directly examine the 

timing of the shifts in outcome variable relative to the introduction of full-day kindergarten. 

Using an event study approach, we can trace out the trends in outcomes year-by-year prior to and 

after the introduction of full-day kindergarten. More specifically, we can estimate using the 

following model: 

𝑌𝑌𝑖𝑖𝑖𝑖 = 𝛼𝛼 + ∑ 𝛽𝛽𝑗𝑗1(𝜃𝜃𝑖𝑖𝑖𝑖 = 𝑗𝑗)4
𝑗𝑗=−4 + 𝑆𝑆′𝑖𝑖𝑖𝑖𝜙𝜙 + 𝑁𝑁′

𝑖𝑖𝑖𝑖𝜂𝜂 + 𝑇𝑇𝑖𝑖 + 𝐶𝐶𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖   (2) 

where 𝜃𝜃𝑖𝑖𝑖𝑖 denotes the year relative to the introduction of full-day kindergarten. All coefficients 

are measured relative to the omitted coefficient (𝜃𝜃𝑖𝑖𝑖𝑖 = −1). Using these estimates, we can 

produce event study graphs for all our outcome variables. Figure 3 plots the event-year 

coefficients, with 95 percent confidence intervals indicated by the dashed lines. Unfortunately, 
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our data are not ideal for this type of analysis. First, we are unable to use a balanced panel, 

because due to small sample sizes we do not have observations for each school in each year. 

Additionally, because of the recent adoption and lag in data release, we do not consistently have 

four years of data post-introduction for all schools. Therefore, we can find no statistically 

significant event-year coefficients, and they become noisier the farther past the introduction 

year. 

We continue to explore the robustness of our estimates by implementing a triple difference 

model (DDD). This is not our preferred specification because our data make it difficult to find an 

appropriate control group. However, running this model may help to alleviate concerns that 

deviations from trend might not be exogenous to unobserved characteristics. Therefore, we can 

estimate a DDD comparing mothers of four-year-old children assigned to a school that offers 

full-day kindergarten in a given year to mothers of children ineligible for full-day kindergarten 

(two-year-olds or six-year-olds) assigned to the same school during the same year. 

𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛽𝛽1𝐹𝐹𝐹𝐹𝐹𝐹𝑖𝑖𝑖𝑖 + 𝛽𝛽24𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑖𝑖𝑖𝑖 + 𝛽𝛽3𝐹𝐹𝐹𝐹𝐹𝐹𝑖𝑖𝑖𝑖 ∗ 4𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑖𝑖𝑖𝑖  

+𝑋𝑋′𝑖𝑖𝑖𝑖𝛿𝛿 + 𝑆𝑆′𝑖𝑖𝑖𝑖𝜙𝜙 + 𝑁𝑁′
𝑖𝑖𝑖𝑖𝜂𝜂 + 𝑇𝑇𝑖𝑖 + 𝐶𝐶𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖   (3) 

In the DDD specification, the parameter of interest is 𝛽𝛽3; it identifies the marginal 

effect of the policy on the treatment group (mothers of four-year-olds) relative to the control 

(mothers of two-year-olds or six-year-olds). In this case, identification of 𝛽𝛽3 comes from the 

deviation from trend in labour supply outcomes of the treated group relative to the untreated 

group within an assigned school.  



27 
 

Table 4 lists the results from the triple-differences model. Panel A includes the estimates 

using two-year-olds as the control group. The coefficient on the interaction term in column 4 for 

the dependent variable hours worked is statistically significant and positive. This indicates that 

mothers with four-year-old children who were treated with full-day kindergarten work on 

average 1.96 more hours per week than mothers with two-year-old children who lived in the 

catchment area assigned to a school that was treated with full-day kindergarten. For the mother 

of a four-year-old who is eligible to attend, the total effect of being able to access full-day 

kindergarten is an increase of 1.69 hours per week (-0.27 hours from the main effect and 1.96 

hours from the interaction effect), a five percent increase. We also find a marginally significant 

effect on full-time employment that may be driven by the increased hours. Interestingly, the 

coefficient on FDK when using absence as a dependent variable (column 6) is statistically 

significant, but the interaction is not. This indicates that mothers with either a two-year-old or a 

four-year-old who is assigned to a school treated by full-day kindergarten both experience a 

decrease in absenteeism, but the decrease is not differential for mothers of a four-year-old. This 

may be due to some other factor correlated with the roll-out of full-day kindergarten that is 

decreasing absenteeism, but it also may be that two-year-olds are not an ideal control group. 

Many two-year-olds will eventually be treated by full-day kindergarten and their mothers may be 

adjusting their labour supply or childcare arrangements given the upcoming treatment, or 

possibly four-year-olds moving into kindergarten freed up childcare spots for two-year-olds. 

However, it is also the case that full-day kindergarten is expected to be bundled with improved 
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before- and after-school childcare. Therefore, this may also be prompting mothers of two-year-

olds to adjust their labour supply due to increased future availability of childcare.  

Panel B uses un-treated six-year-olds as the control group. This is unfortunately also not an 

ideal control group, as some six-year-olds in the population would have been treated in earlier 

years, assuming that they are living in the same location as when they were aged four.29 When 

we exclude mothers whose six-year-olds were potentially treated, we find similar results as in 

Panel B, except that statistical significance is lost for full-time and hours worked. We continue to 

find negative and statistically significant results for absenteeism, indicating that mothers with 

either a two-year-old or a non-treated six-year-olds who are assigned to a school with full-day 

kindergarten will both experience a decrease in absenteeism. Again, six-year-olds are not an ideal 

control group in this policy rollout due to the potential of increased availability of before- and 

after-school childcare in the individual schools.  

 

C. Other specifications 

As noted in Section III, our preferred specification is to use the treatment of full-day 

kindergarten in English Public school boards to estimate the ITT effects because most students in 

Ontario attend these schools. However, English Catholic school boards also serve approximately 

28 percent of students in Ontario. Therefore, we can run a specification to estimate the ITT of 

access to full-day kindergarten in English Catholic school boards. Panel A in Table 5 displays the 

                                                             
29 Results are similar if we use the population of all mothers of six-year-olds.  
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coefficient for the indicator variable that equals 1 if the English Catholic school to which the 

household is assigned offers full-day kindergarten in that school year. The significance and the 

magnitude of the coefficient on hours worked is smaller than for English Public school treatment 

(Table 3, column 4) but the coefficient on absenteeism continues to be negative and significant. 

Panel B presents the results of a model that includes an indicator variable that equals 1 as soon as 

the first school (either English Public or English Catholic) associated with a particular postal 

code offers full-day kindergarten. This measures the effect of access to full-day kindergarten 

regardless of school board. The results are similar to the results shown in Panel A for the ITT 

effect of access to full-day kindergarten in English Catholic boards. Finally, Panel C presents the 

results of a model that captures the treatment intensity of the availability of full-day kindergarten 

in both English Public and English Catholic school boards. Here, we create an intensity measure 

based on the share of enrolment of the two schools that are being treated with full-day 

kindergarten and how this is associated with the mother. The point estimate on the intensity 

variable for hours worked is similar in magnitude to the point estimate of our preferred model 

and a negative effect on absenteeism is still present regardless of the specification. Summarizing 

all the specifications, we consistently find that access to full-day kindergarten increases weekly 

hours worked and decreases absenteeism. 

 

C. Heterogeneity 

We next explore whether having access to full-day English Public kindergarten affects 

mothers differently based on their observable characteristics. We estimate heterogeneous effects 



30 
 

two separate ways in Table 6. For each outcome variable of interest, we run two different 

models. First, we subsample on the following observable characteristics of the mother: being a 

single mother (Single), having been born outside Canada (Immigrant), living in an urban area 

(Urban), having only one child (One child), and having a high school or lower education level 

(H.S. education). We run our difference-in-differences model from equation 1 and report only the 

coefficient on FDK. Then, we also run models in which we interact the variable of interest 

(FDK) with the observable characteristic indicator variables. In these models we report the 

coefficient for FDK, the coefficient for the interaction, and the coefficient for the observable 

characteristic indicator variables along with the F-statistic.  

Panel A presents the results focusing on the effect of the availability of full-day kindergarten 

on urban mothers. Consistent with the previous results in Table 3, we find no evidence of an 

effect on participating in the labour force and being employed. Column 6 presents some 

marginally significant evidence that urban mothers are more likely to work full-time given the 

availability of full-day kindergarten. However, similar to Table 3, we find strong evidence in 

column 7 and 8 that urban mothers work on average about two hours more per week. The 

coefficient for FDK is the effect on rural mothers; it is not significant and close to zero. 

Interestingly, the interaction term between FDK and urban is not statistically significant but 

suggests that most of the weight of the average effect of the policy is from urban mothers. We 

find similarly consistent evidence for being absent from work. Urban mothers are less likely to 

be absent from work and we see no statistically significant relationship between the availability 

of full-day kindergarten and being absent from work among rural mothers.  
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Panel B (mothers having only one child) and Panel C (mothers with a high school or lower 

education level) both reveal similar patterns in results for working full-time, hours worked, and 

absenteeism. Panel D (mother’s marital status) reveals patterns similar to those in Panels A–C 

but with slightly more imprecise coefficients.  

Panel E presents differences between immigrant and non-immigrant mothers; the results are 

not consistent across the two different specifications. We find a statistically significant 

relationship between being an immigrant and working full time, weekly hours, and absenteeism 

in the sub-model specifications (columns 5, 7, and 11). However, when moving to an interaction 

model, we find the opposite. Here, we find that the rollout of full-day kindergarten has 

statistically significant effects on working full time, weekly hours, and absenteeism among non-

immigrants. This difference in results from the two models may be related to a variety of reasons. 

For example, the interaction model is based on the assumption that the residual variance is 

homoscedastic, which may not be true in this case. Also, the interaction model does not include 

the full complement of interactions due to sample size constraints.  

To explore this issue in more depth, we run models that include all the interactions; the 

regression coefficients for FDK and FDK interactions are presented in Appendix Table 4. The 

only statistically significant interaction effect is for mothers with a high school education or 

lower. Because interpretation of this table is difficult due to the quantity of interactions effects, 

we include the marginal effects for different observable characteristics. We find a positive and 

statistically significant effect of access to full-day kindergarten on both full-time work and hours 

worked among non-immigrant mothers. We also find a statistically significant effect among 
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mothers who live in an urban area, with 2.04 additional hours worked and less chance of being 

absent from work. We find similar results for mothers with one child and mothers with only a 

high school education or lower.  

There are a few possible reasons why these effects are concentrated within these groups of 

mothers. It is possible that mothers in urban areas are more able to change the number of hours 

worked weekly than mothers in non-urban areas in Ontario because there are different patterns in 

female employment in rural versus urban environments in Canada, in addition to fewer childcare 

facilities (Phimister et al., 2001). It could also be that childcare expenses are generally more 

expensive in urban areas than in rural areas, if material labour outcomes are driven by the lack of 

affordable childcare. It is possible that childcare subsidies, in the form of full-day kindergarten, 

increase a mother’s effective wage rate more among those with only a high school education or 

lower, and therefore the subsidization effects their labour market outcomes more.  

In terms of other factors, it could be that having only one child signals a stronger connection 

to the labour force, so even a small childcare subsidy (or a slightly bigger one, such as full-day 

kindergarten) would be enough to induce mothers to change their labour force participation. It 

could also be that because full-day kindergarten is only for 6.5 hours a day, a mother working 

full-time will need before- and after-school care. This is most likely to be financially and/or 

logistically viable for mothers with one child.  

Overall, we see an effect for mothers whose children have access to full-day kindergarten in 

English Public school boards on the intensive margin in terms of increased hours and decreased 

absence from work. These effects are found primarily for non-immigrant mothers who have a 
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low education level, only one child, and live in an urban area. Our results are consistent with 

much of the literature reporting stronger maternal labour market effects for single and low-

income mothers (Cascio, 2009; Dhuey et al., 2020; Fitzpatrick, 2010; Havnes and Mogstad, 

2011). 

 
 
VII. CONCLUSION 

The kindergarten reform in Ontario provides all families with four- and five-year-olds 

access to 6.5 hours of formal early primary education each weekday, an increase from the 

previous 2.5 hours. Using a robust research strategy, we find a no response in the extensive 

margin of labour force supply of mothers who were intended for treatment but do find an effect 

at the intensive margin of increased number of hours worked and decreased absenteeism. We find 

that access to full-day kindergarten increases hours worked and decreases absenteeism among 

mothers. This effect is concentrated in specific subgroups: non-immigrant, urban, low-education, 

one-child mothers. The heterogeneous response we observe is consistent with constraints over 

many dimensions: monetary, time, and possibly the availability of space or price in early 

childhood education centres.  

Canada has a relatively high maternal labour force participation rate. In 2014, Canada 

was the eighth-highest of 40 OECD countries (OECD, 2019a). However, Ontario does not have 

particularly high levels of subsidization for childcare services (OECD, 2019b). These contextual 

factors serve as a moderator of the policy effects of early care subsidization. Indeed, the results 

of this study support the idea that increased subsidy increases some maternal labour market 
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outcomes by making early childcare more affordable. When applying these results in another 

context, it will be important to consider the economic and contextual factors. For example, larger 

effects may be found in a similar policy experiment in areas that have lower labour force 

participation or high childcare costs. Similarly, smaller effects may be found in areas with higher 

labour force participation and/or lower childcare costs.  

A comprehensive analysis of the roll-out of full-day kindergarten, would include the 

benefits and costs for children, families, childcare, and the educational system. This kind of 

comprehensive cost benefit analysis is beyond the scope of this manuscript but will be necessary 

to analyze the full effects of the policy change. Additionally, because the evidence regarding 

expansion of subsidized programming in early years is mixed, it will be important to explore this 

issue in other locales. Specifically, if increasing maternal labour supply is the desired policy 

outcome, it will be necessary to consider expanding early education programs to predict the 

possible magnitudes of effect on maternal labour supply and possibly consider more targeted 

subsidies as a way to increase maternal labour supply. 
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Figure 1─Rollout of the full-day kindergarten program in Ontario English language schools, 
by percentage of schools 



Figure 2─Rollout of full-day kindergarten in the Toronto District School Board, by school catchment area

Note: n/a indicates non-residential areas (including municipal core and general employment zones)



Figure 3: Event study estimates of the impact of FDK on outcome variables

Notes: The graphs plot estimates and 95 percent confidence intervals from an event study analysis described by Equation (2). Coefficients are defined as years relative to the year the full day 
kindergarten was implemented in the school. Year 0 is the first year that the school was treated. The sample is an unbalanced sample of mothers linked to schools. Labour force participation, 
employed, full-time employment, and absent from work are all indicator variables. Weekly hours of work is measured as the usual number of hours worked per week and the weekly earnings 
(log) is the log of the weekly earnings. 



Table 1 - Mothers' labour market outcomes, characteristics of mothers, neighborhood and schools

All years 2009 2010 2011 2012 2013 2014

Mothers' labour market outcomes
Labour force participation 0.763 0.790 0.763 0.730 0.790 0.780 0.800

(0.425) (0.400) (0.425) (0.450) (0.400) (0.420) (0.400)
Employed 0.705 0.740 0.687 0.680 0.720 0.770 0.748

(0.456) (0.440) (0.464) (0.470) (0.450) (0.420) (0.434)
Full-time | employment 0.791 0.720 0.788 0.820 0.870 0.840 0.800

(0.407) (0.450) (0.409) (0.390) (0.340) (0.360) (0.400)
Weekly hours worked 33.330 32.000 32.747 34.600 36.100 35.300 34.002

(11.010) (16.900) (10.784) (16.500) (7.400) (8.800) (10.587)
Weekly earnings (log) 6.607 6.480 6.625 6.670 6.870 6.790 6.667

(0.727) (0.660) (0.709) (0.670) (0.530) (0.720) (0.765)
Absent from work 0.204 0.216 0.208 0.188 0.178 0.174 0.251

(0.403) (0.411) (0.406) (0.391) (0.383) (0.379) (0.434)
Mothers' characteristics:
Age 36.200 35.600 36.797 36.500 36.500 37.000 36.285

(5.400) (4.600) (5.201) (5.500) (5.200) (5.100) (5.103)
Only has one child 0.285 0.290 0.273 0.270 0.270 0.300 0.282

(0.451) (0.460) (0.446) (0.440) (0.450) (0.460) (0.450)
Immigrant 0.377 0.320 0.372 0.270 0.270 0.190 0.350

(0.485) (0.470) (0.483) (0.450) (0.440) (0.390) (0.477)
High school or lower education 0.229 0.320 0.220 0.270 0.270 0.190 0.190

0.420 0.470 0.414 0.450 0.440 0.390 (0.392)
Single 0.081 0.080 0.077 0.101 0.107 0.050 0.070

(0.273) (0.271) (0.267) (0.301) (0.309) (0.218) (0.256)
Neighbourhood characteristics
% individuals holding a BA+ degree 0.307 0.260 0.292 0.250 0.310 0.350 0.339

(0.189) (0.190) (0.181) (0.150) (0.200) (0.210) (0.207)
Labour force participation of male without children 0.850 0.840 0.863 0.850 0.850 0.850 0.834

(0.141) (0.170) (0.131) (0.130) (0.130) (0.200) (0.172)
Urban 0.891 0.882 0.873 0.904 0.902 0.886 0.894

(0.312) (0.322) (0.333) (0.333) (0.294) (0.297) (0.307)
School characteristics
% students in the school who met provincial standards in math 0.671 0.600 0.665 0.650 0.680 0.690 0.665

(0.153) (0.170) (0.156) (0.140) (0.170) (0.160) (0.157)
% students in the school who met provincial standards in reading 0.611 0.530 0.601 0.590 0.650 0.670 0.645

(0.145) (0.130) (0.137) (0.150) (0.150) (0.140) (0.146)
% special needs students 0.157 0.160 0.141 0.180 0.160 0.160 0.180

(0.103) (0.100) (0.092) (0.110) (0.110) (0.100) (0.107)
% students who do not speak official language at home 0.250 0.320 0.252 0.200 0.290 0.210 0.230

(0.254) (0.300) (0.259) (0.240) (0.290) (0.200) (0.233)
School capacity measure 0.912 0.770 0.974 0.880 0.890 1.060 0.882

(0.375) (0.190) (0.582) (0.260) (0.260) (0.310) (0.283)

By Year

Notes: Mothers' labour market outcome, mothers' characteristic, and neighbourhood characteristics data is from the Candadian Labour Force Survey. School 
characterisitcs were obtained from the Ministry of Education and the Ontario Education Quality and Accountability Office. The data was linked using geospatial data 
provided by school boards and from Canada Post. All summary statistics are weighted using sample weights provided by Statistics Canada. The sample includes only 
mothers (ages 18-55) surveyed between September 2008 and August 2014 whose youngest child is four years old.



Table 2 - Determinants of full-day kindergarten start date using 2009 school level data
Year of Adoption

% students in the school who met provincial standards in math 0.504
(0.771)

% students in the school who met provincial standards in reading 0.283
(0.831)

% special needs students -1.186**
(0.505)

% students who do not speak official language at home -0.877**
(0.433)

School capacity measure 0.696***
(0.235)

Urban -0.136
(0.244)

% individuals holding a BA+ degree 1.200***
(0.430)

Labour force participation of male without children -0.561
(0.470)

Percentage of women with one child -0.260
(0.172)

Immigrant 0.084
(0.171)

Age -0.009
(0.008)

Single 0.283
(0.189)

High school or lower education -0.061
0.155

Observations 12000
R-squared 0.037
Notes: ***p<0.01; **p<0.05; *p<0.1. Standard errors in parenthesis clustered at the school level. The 
number of observations are rounded to the nearest 100 according to vetting requirements of the Statistics 
Canada Research Data Centre.  Year of adoption equals 1 for schools that adopted full-day kindergarten 
in 2010, 2 for adoption in 2011, 3 for adoption in 2012, 4 for adoption in 2013, and 5 for adoption in 
2014.  Data is from the Candadian Labour Force Survey, the Ontario Ministry of Education and the 
Ontario Education Quality and Accountability Office. The data was linked using geospatial data 
provided by school boards and from Canada Post. All summary statistics are weighted using sample 
weights provided by Statistics Canada. The sample includes only mothers (ages 18-55) surveyed 
between September 2008 and August 2014 whose youngest child is four years old. Labour force 
participation, employed, full-time employment, and absent from work are all indicator variables. Weekly 
hours of work is measured as the usual number of hours worked per week and the weekly earnings (log) 
is the log of the weekly earnings. 



Labour force 
participation Employed Full-time Hours worked Log 

(earnings) Absent

(1) (2) (3) (4) (5) (6)
Panel A: No control variables
FDK -0.006 -0.021 0.046 1.726* -0.045 -0.057**

(0.033) (0.034) (0.031) (0.892) (0.070) (0.027)
Panel B: With individual-level controls
FDK 0.007 -0.006 0.048 1.908** -0.033 -0.058**

(0.033) (0.034) (0.032) (0.883) (0.066) (0.028)
Panel C: With individual & school/community-level controls
FDK 0.006 -0.01 0.048 1.839** -0.045 -0.057**

(0.033) (0.034) (0.031) (0.877) (0.063) (0.028)
Panel D: School specific linear time trends
FDK 0.003 -0.015 0.06 2.617*** 0.015 -0.068

-(0.040) -(0.040) -(0.038) -(0.808) -(0.057) -(0.042)

Number of observations 22500 22500 18900 16200 14000 12400

Table 3 - Difference-in-differences estimates of the impact of full-day kindergarten on maternal labour market outcomes

Notes: ***p<0.01; **p<0.05; *p<0.1. Standard errors in parenthesis clustered at the school level. FDK is an indicator variable equal to one if the school where the household is assigned to offers full-
day kindergarten in a particular year. Each regression includes a constant, school year fixed effects as well as school fixed effects. The controls variables included in each panel can be found in 
Section III. All models use the appropriate sampling weights provided by Statistics Canada. The number of observations are rounded to the nearest 100 according to vetting requirements of the 
Statistics Canada Research Data Centre.  Labour force participation, employed, full-time employment, and absent from work are all indicator variables. Weekly hours of work is measured as the 
usual number of hours worked per week and the weekly earnings (log) is the log of the weekly earnings. 



Labour force 
participation Employed Full-time Hours worked Log 

(earnings) Absent

(1) (2) (3) (4) (5) (6)
Panel A: Two-year-old control group
FDK -0.005 0.000 0.008 -0.269 0.049 -0.074***

(0.026) (0.028) (0.024) (0.701) (0.044) (0.019)
FDK*four-year-old child 0.029 0.025 0.040* 1.957** -0.048 -0.007

(0.028) (0.030) (0.024) (0.762) (0.048) (0.020)
four-year-old child 0.025 0.021 -0.014 -0.445 -0.019 -0.001

(0.018) (0.019) (0.017) (0.504) (0.034) (0.013)
F Statistic:
FDK*four-year-old child+FDK=0 1.02 0.95 3.82* 5.27** 0.00 16.70***

Number of observations 53300 53300 43800 36500 31600 28200

Panel B: Non-treated six-year-old control group 
FDK -0.007 0.000 0.003 0.192 0.053 -0.075***

(0.028) (0.031) (0.030) (0.937) (0.056) (0.019)
FDK*four-year-old child 0.029 0.010 0.039 1.047 -0.064 0.031

(0.035) (0.038) (0.032) (0.964) (0.062) (0.021)
four-year-old child -0.062*** -0.042* 0.001 -0.437 0.088** -0.001

(0.020) (0.022) (0.020) (0.592) (0.041) (0.013)
F Statistic:
FDK*four-year-old child+FDK=0 0.58 0.11 2.21 2.06 0.03 4.60**

Number of observations 33909 33900 28600 24700 21500 22000

Table 4 - Triple Differences of the impact of full-day kindergarten on maternal labour market outcomes 

Notes: ***p<0.01; **p<0.05; *p<0.1. Standard errors in parenthesis clustered at the school level. FDK is an indicator variable equal to one if the school where the household lives is 
assigned to offers full-day kindergarten in a particular year. Each regression includes a constant, school year fixed effects, school fixed effects, as well as individual, school, and 
neighborhood control variables listed in Section XX. All models use the appropriate sampling weights provided by Statistics Canada. The number of observations are rounded to the 
nearest 100 according to vetting requirements of the Statistics Canada Research Data Centre. Labour force participation, employed, full-time employment, and absent from work are 
all indicator variables. Weekly hours of work is measured as the usual number of hours worked per week and the weekly earnings (log) is the log of the weekly earnings. 



Labour force 
participation Employed Full-time Hours worked Log 

(earnings) Absent

(1) (2) (3) (4) (5) (6)
Panel A: Catholic
FDK 0.011 0.012 -0.002 0.883 0.017 -0.099***

(0.033) (0.037) (0.035) (0.964) (0.065) (0.029)

Number of observations 22500 22500 18900 16200 14000 12400

Panel B: First school (either public or catholic)
FDK 0.022 0.014 -0.003 1.021 -0.025 -0.074**

(0.035) (0.036) (0.038) (1.030) (0.063) (0.032)

Number of observations 22500 22500 18900 16200 14000 12400

Panel C: Share of enrolment
FDK -0.020 -0.030 0.027 1.964* -0.026 -0.109**

(0.045) (0.045) (0.041) (1.115) (0.073) (0.043)

Number of observations 22500 22500 18900 16200 14000 12400

Table 5 - Difference-in-differences estimates of the impact of full-day kindergarten on maternal labour market outcomes - Different ITT measures

Notes: ***p<0.01; **p<0.05; *p<0.1. Standard errors in parenthesis clustered at the school level. FDK is an indicator variable equal to one if the school where the household is 
assigned to offers full-day kindergarten in a particular year. In Panel A, FDK includes only Catholic schools. In Panel B, the FDK measures uses the first school in the mother's 
catchment area to offer full-day kindergarten. In Panel C, the FDK measures uses the share of enrolment for each school from each school board type.  Each regression includes 
a constant, school year fixed effects, school fixed effects, as well as individual, school, and neighborhood control variables. All models use the appropriate sampling weights 
provided by Statistics Canada. The number of observations are rounded to the nearest 100 according to vetting requirements of the Statistics Canada Research Data Centre. 
Labour force participation, employed, full-time employment, and absent from work are all indicator variables. Weekly hours of work is measured as the usual number of hours 
worked per week and the weekly earnings (log) is the log of the weekly earnings. 



Subsample Interaction Subsample Interaction Subsample Interaction Subsample Interaction Subsample Interaction Subsample Interaction
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Panel A: Urban
FDK 0.012 -0.014 -0.006 -0.003 0.041 -0.005 1.965** -0.334 -0.041 -0.079 -0.069** 0.014

(0.036) (0.057) (0.037) (0.058) (0.033) (0.066) (0.954) (1.731) (0.068) (0.103) (0.031) (0.067)
FDK * Urban 0.022 -0.007 0.061 2.476 0.038 -0.080

(0.057) (0.058) (0.066) (1.790) (0.103) (0.067)
Urban -0.103*** -0.135*** 0.010 -0.446 -0.224*** -0.010

(0.026) (0.028) (0.027) (0.768) (0.048) (0.020)
F Statistic:
FDK*Urban+FDK=0 0.06 0.09 3.01* 5.43** 0.39 4.99**

Panel B: One Child
FDK 0.009 0.003 0.040 -0.012 0.134** 0.035 4.835*** 1.410 0.011 -0.044 -0.103** -0.048

(0.052) (0.037) (0.056) (0.037) (0.053) (0.032) (1.557) (0.991) (0.121) (0.069) (0.048) (0.032)
FDK * One Child 0.009 0.007 0.042 1.275 -0.001 -0.025

(0.043) (0.048) (0.042) (1.275) (0.079) (0.037)
One Child 0.079*** 0.073** 0.028 0.548 -0.033 -0.036

(0.030) (0.033) (0.032) (0.845) (0.054) (0.026)
F Statistic:
FDK*One Child+FDK=0 0.08 0.01 3.01* 5.21** 0.33 4.19**

Panel C: H.S. Education
FDK 0.027 0.010 -0.072 0.000 0.074 0.039 3.859** 1.437 0.02 -0.067 -0.176** -0.051*

(0.068) (0.034) (0.064) (0.035) (0.067) (0.030) (1.739) (0.876) (0.111) (0.067) (0.080) (0.030)
FDK * H.S. Education -0.014 -0.041 0.046 2.450 0.140 -0.037

(0.050) (0.053) (0.061) (1.576) (0.096) (0.042)
H.S. Education -0.147*** -0.133*** -0.030 -2.146 -0.299*** 0.053

(0.036) (0.038) (0.060) (1.337) (0.065) (0.036)
F Statistic:
FDK*H.S.+FDK=0 0.01 0.55 1.72 5.34** 0.60 4.56**

Panel D: Single
FDK 0.088 0.011 -0.025 -0.005 0.151** 0.046 3.124* 1.773* 0.130 -0.051 -0.321** -0.055*

(0.115) (0.034) (0.105) (0.035) (0.068) (0.031) (1.663) (0.909) (0.126) (0.064) (0.154) (0.028)
FDK * Single -0.057 -0.060 0.044 0.970 0.085 -0.037

(0.057) (0.067) (0.068) (1.814) (0.140) (0.069)
Single -0.012 -0.061 -0.056 0.720 -0.006 -0.012

(0.044) (0.050) (0.049) (1.230) (0.096) (0.049)
F Statistic:
FDK*Single+FDK=0 0.59 0.92 1.53 2.45 0.06 1.62

Panel E: Immigrant
FDK -0.085 0.017 -0.086 0.010 0.083** 0.075** 3.266** 2.275** 0.050 -0.035 -0.117** -0.061*

(0.073) (0.030) (0.069) (0.033) (0.041) (0.035) (1.307) (0.921) (0.119) (0.066) (0.058) (0.031)
FDK * Immigrant -0.029 -0.052 -0.078** -1.500 -0.035 0.011

(0.047) (0.046) (0.034) (1.068) (0.102) (0.039)
Immigrant -0.092*** -0.115*** 0.040 0.144 -0.210*** -0.015

(0.030) (0.032) (0.033) (0.947) (0.066) (0.023)
F Statistic:
FDK*Immigrant+FDK=0 0.05 0.72 0.01 0.42 0.47 1.67

Number of observations 22500 22500 22500 22500 18900 18900 16200 16200 14000 14000 12400 12400

Table 6 - Difference-in-differences estimates of the impact of full-day kindergarten on maternal labour market outcomes with heterogeneous effects

Notes: ***p<0.01; **p<0.05; *p<0.1. Standard errors in parenthesis clustered at the school level. FDK is an indicator variable equal to one if the school where the household is zoned to offers full-day 
kindergarten in a particular year. Each regression includes a constant, school year fixed effects, school fixed effects, as well as individual, school, and neighborhood control variables. All models use the 
appropriate sampling weights provided by Statistics Canada. The number of observations are rounded to the nearest 100 according to vetting requirements of the Statistics Canada Research Data Centre. 
Labour force participation, employed, full-time employment, and absent from work are all indicator variables. Weekly hours of work is measured as the usual number of hours worked per week and the weekly 
earnings (log) is the log of the weekly earnings. 

Labour force Employed Full-time Hours worked Log (earnings) Absent



Appendix Figure 1─Matching household postal codes to schools using school catchment areas



Appendix Table 1 - Mothers' labour market outcomes, characteristics of mothers, neighborhood and schools

All years FDK No 
FDK FDK No 

FDK FDK No 
FDK FDK No 

FDK FDK No 
FDK

Mothers' labour market outcomes
Labour force participation 0.763 0.790 0.760 0.770 0.720 0.700 0.750 0.780 0.760 0.790 0.850

(0.425) (0.400) (0.430) (0.420) (0.450) (0.460) (0.430) (0.410) (0.430) (0.400) (0.360)
Employed 0.705 0.740 0.680 0.720 0.660 0.660 0.690 0.710 0.740 0.740 0.800

(0.456) (0.440) (0.470) (0.450) (0.470) (0.470) (0.460) (0.450) (0.440) (0.440) (0.400)
Full-time | employment 0.791 0.720 0.800 0.790 0.770 0.810 0.760 0.830 0.800 0.810 0.720

(0.407) (0.450) (0.400) (0.400) (0.420) (0.400) (0.420) (0.370) (0.400) (0.390) (0.450)
Weekly hours worked 33.330 32.010 32.830 34.330 32.380 33.900 32.000 34.660 34.130 34.280 31.970

11.010 16.930 9.880 14.080 11.390 13.310 11.120 9.640 10.070 10.420 11.500
Weekly earnings (log) 6.607 6.480 6.640 6.510 6.610 6.530 6.580 6.660 6.690 6.690 6.540

(0.727) (0.660) (0.710) (0.780) (0.720) (0.670) (0.820) (0.630) (0.710) (0.740) (0.930)
Mothers' characteristics:
Age 36.200 35.630 36.910 35.560 35.710 35.570 36.180 36.370 36.750 36.210 36.850

(5.400) (4.640) (5.240) (5.950) (5.440) (5.980) (5.150) (5.120) (5.230) (5.070) (5.330)
Only has one child 0.285 0.290 0.270 0.400 0.300 0.300 0.280 0.240 0.310 0.290 0.220

(0.451) (0.460) (0.440) (0.490) (0.460) (0.460) (0.450) (0.430) (0.460) (0.450) (0.420)
Immigrant 0.377 0.300 0.380 0.350 0.380 0.370 0.360 0.400 0.470 0.340 0.440

(0.485) (0.460) (0.490) (0.480) (0.490) (0.480) (0.480) (0.490) (0.500) (0.470) (0.500)
High school or lower education 0.229 0.320 0.210 0.230 0.240 0.340 0.170 0.240 0.150 0.190 0.170

0.420 0.470 0.410 0.420 0.430 0.470 0.380 0.430 0.350 0.390 0.380
Neighbourhood characteristics
% individuals holding a BA+ degree 0.307 0.260 0.300 0.290 0.300 0.280 0.310 0.310 0.370 0.340 0.360

(0.189) (0.190) (0.180) (0.170) (0.180) (0.170) (0.180) (0.200) (0.200) (0.210) (0.210)
Labour force participation of male without children 0.850 0.840 0.870 0.840 0.860 0.840 0.850 0.850 0.840 0.840 0.780

(0.141) (0.170) (0.130) (0.120) (0.140) (0.150) (0.150) (0.130) (0.150) (0.160) (0.210)
School characteristics
% students in the school who met provincial standards in math 0.671 0.600 0.670 0.650 0.680 0.640 0.690 0.670 0.710 0.660 0.720

(0.153) (0.170) (0.150) (0.170) (0.150) (0.150) (0.150) (0.160) (0.150) (0.160) (0.150)
% students in the school who met provincial standards in reading 0.611 0.530 0.610 0.540 0.600 0.560 0.620 0.640 0.660 0.640 0.680

(0.145) (0.130) (0.140) (0.140) (0.140) (0.140) (0.130) (0.140) (0.140) (0.150) (0.140)
% special needs students 0.157 0.160 0.140 0.160 0.150 0.190 0.150 0.180 0.140 0.180 0.140

(0.103) (0.100) (0.090) (0.120) (0.100) (0.110) (0.090) (0.110) (0.100) (0.110) (0.080)
% students who do not speak official language at home 0.250 0.320 0.240 0.300 0.270 0.260 0.270 0.290 0.280 0.230 0.240

(0.254) (0.300) (0.250) (0.250) (0.250) (0.240) (0.280) (0.280) (0.260) (0.230) (0.230)
School capacity measure 0.912 0.770 0.990 0.790 0.940 0.800 0.950 0.840 0.970 0.860 1.020

(0.375) (0.190) (0.600) (0.220) (0.310) (0.250) (0.300) (0.390) (0.350) (0.280) (0.300)

By Year

Notes: Mothers' labour market outcome, mothers' characteristic, and neighbourhood characteristics data is from the Candadian Labour Force Survey. School characterisitcs were obtained from the Ministry 
of Education and the Ontario Education Quality and Accountability Office. The data was linked using geospatial data provided by school boards and from Canada Post. All summary statistics are weighted 
using sample weights provided by Statistics Canada. The sample includes only mothers (ages 18-55) surveyed between September 2008 and August 2014 whose youngest child is four years old. Because of 
disclosure rules from Statistics Canada, we are unable to display the summary statistics for absentessim, single and urban at this level of aggregation. 

2009 2010 2011 2012 2013



Appendix Table 2 - Mothers' labour market outcomes, characteristics of mothers, neighborhood and schools, by subgroup
HS and 
Above Below HS Married Single Rural Urban Multiple 

Children One Child

Mothers' labour market outcomes
Labour force participation 0.810 0.600 0.770 0.670 0.810 0.760 0.750 0.800

(0.390) (0.490) (0.420) (0.470) (0.390) (0.430) (0.430) (0.400)
Employed 0.750 0.540 0.720 0.570 0.770 0.700 0.690 0.730

(0.430) (0.500) (0.450) (0.490) (0.420) (0.460) (0.460) (0.440)
Full-time | employment 0.790 0.780 0.790 0.750 0.760 0.790 0.780 0.810

(0.410) (0.410) (0.400) (0.430) (0.430) (0.400) (0.410) (0.390)
Weekly hours worked 33.470 32.670 33.300 33.800 33.080 33.370 33.090 33.930

10.390 13.530 11.140 9.050 12.450 10.800 11.320 10.210
Weekly earnings (log) 6.680 6.260 6.620 6.450 6.640 6.600 6.630 6.560

(0.720) (0.650) (0.730) (0.620) (0.630) (0.740) (0.740) (0.700)
Absent from work 0.200 0.210 0.200 0.220 0.180 0.210 0.210 0.200

(0.400) (0.400) (0.400) (0.410) (0.380) (0.410) (0.410) (0.400)
Mothers' characteristics:
Age 36.630 34.680 36.440 33.230 36.610 36.130 36.720 34.830

(4.950) (6.430) (5.250) (6.000) (4.990) (5.430) (4.890) (6.270)
Only has one child 0.280 0.300 0.270 0.420 0.150 0.300 - -

(0.450) (0.460) (0.450) (0.490) (0.360) (0.460)
Immigrant 0.370 0.410 0.380 0.290 0.090 0.410 0.360 0.410

(0.480) (0.490) (0.490) (0.460) (0.280) (0.490) (0.480) (0.490)
High school or lower education - - 0.210 0.400 0.230 0.230 0.220 0.240

(0.410) (0.490) (0.420) (0.420) (0.420) (0.430)
Single 0.060 0.140 - - 0.020 0.090 0.070 0.120

(0.240) (0.350) (0.160) (0.280) (0.250) (0.330)
Neighbourhood characteristics
% individuals holding a BA+ degree 0.330 0.240 0.310 0.260 0.180 0.320 0.300 0.320

(0.200) (0.150) (0.190) (0.170) (0.130) (0.190) (0.190) (0.180)
Labour force participation of male without children 0.850 0.840 0.850 0.840 0.870 0.850 0.850 0.850

(0.140) (0.140) (0.140) (0.140) (0.120) (0.140) (0.140) (0.140)
Urban 0.890 0.890 0.880 0.970 - - 0.870 0.940

(0.310) (0.310) (0.320) (0.180) (0.340) (0.240)
School characteristics
% students in the school who met provincial standards in math 0.680 0.630 0.680 0.620 0.670 0.670 0.670 0.670

(0.150) (0.160) (0.150) (0.160) (0.140) (0.150) (0.150) (0.160)
% students in the school who met provincial standards in reading 0.620 0.570 0.620 0.560 0.610 0.610 0.610 0.600

(0.140) (0.140) (0.140) (0.150) (0.140) (0.140) (0.140) (0.140)
% special needs students 0.160 0.160 0.160 0.180 0.190 0.150 0.160 0.150

(0.100) (0.110) (0.100) (0.110) (0.110) (0.100) (0.100) (0.100)
% students who do not speak official language at home 0.240 0.280 0.250 0.240 0.040 0.280 0.240 0.280

(0.250) (0.280) (0.250) (0.250) (0.100) (0.260) (0.250) (0.250)
School capacity measure 0.920 0.880 0.920 0.830 0.870 0.920 0.920 0.900

(0.380) (0.360) (0.380) (0.290) (0.390) (0.370) (0.380) (0.370)
Notes: Mothers' labour market outcome, mothers' characteristic, and neighbourhood characteristics data is from the Candadian Labour Force Survey. School characterisitcs were 
obtained from the Ministry of Education and the Ontario Education Quality and Accountability Office. The data was linked using geospatial data provided by school boards and 
from Canada Post. All summary statistics are weighted using sample weights provided by Statistics Canada. The sample includes only mothers (ages 18-55) surveyed between 
September 2008 and August 2014 whose youngest child is four years old.



Appendix Table 3 - Determinants of full-day kindergarten start date 
FDK FDK FDK FDK FDK FDK

% students in the school who met provincial standards in math -0.396*** -0.391*** -0.375*** -0.239 -0.231 -0.228
(0.094) (0.094) (0.094) (0.151) (0.149) (0.148)

% students in the school who met provincial standards in reading 0.422*** 0.391*** 0.395*** 0.602*** 0.591*** 0.591***
(0.105) (0.106) (0.105) (0.165) (0.166) (0.164)

% special needs students 0.769*** 0.770*** 0.763*** 0.853*** 0.837*** 0.856***
(0.090) (0.090) (0.090) (0.174) (0.173) (0.174)

% students who do not speak official language at home 0.181*** 0.139*** 0.188*** 0.195 0.170 0.166
(0.048) (0.051) (0.057) (0.171) (0.163) (0.164)

School capacity measure -0.145*** -0.150*** -0.147*** -0.456*** -0.456*** -0.460***
(0.033) (0.033) (0.032) (0.133) (0.127) (0.124)

Urban 0.035 0.032 0.043 0.029
(0.032) (0.033) (0.111) (0.111)

% individuals holding a BA+ degree 0.093 0.144** 0.657*** 0.697***
(0.070) (0.072) (0.179) (0.180)

Labour force participation of male without children -0.045 -0.040 0.036 0.038
(0.084) (0.085) (0.134) (0.136)

Percentage of women with one child 0.016 0.026
(0.025) (0.040)

Immigrant -0.067** -0.044
(0.031) (0.056)

Age -0.004* -0.002
(0.002) (0.004)

Single -0.020 -0.002
(0.032) (0.049)

High school or lower education 0.039 0.042
(0.026) (0.043)

School fixed effects? no no no yes yes yes
Observations 2730 2730 2730 2730 2730 2730
F test 31.33 22.48 25.84 8.25 16.12 16.9
Notes: ***p<0.01; **p<0.05; *p<0.1. Standard errors in parenthesis clustered at the school level. The number of observations are rounded to the nearest 100 according to 
vetting requirements of the Statistics Canada Research Data Centre. The level of observation is at the school level.  FDK is an indicator variable for full-day kindergarten 
implementation.  Labour force participation, employed, full-time employment, and absent from work are all indicator variables. Weekly hours of work is measured as the 
usual number of hours worked per week and the weekly earnings (log) is the log of the weekly earnings. 



Labour force 
participation Employed Full-time Hours worked Log 

(earnings) Absent

(1) (2) (3) (4) (5) (6)
Regression coefficients:
FDK -0.010 0.002 -0.009 -0.622 -0.075 0.015

(0.057) (0.057) (0.065) (1.727) (0.103) (0.067)
FDK * Urban 0.057 0.061 0.066 1.628 0.100 0.052

(0.058) (0.060) (0.066) (1.843) (0.110) (0.068)
FDK * One child 0.013 0.015 0.048 1.398 -0.003 -0.020

(0.044) (0.049) (0.042) (1.256) (0.080) (0.038)
FDK * H.S. education 0.017 0.018 -0.095 -3.814** 0.031 -0.049

(0.057) (0.061) (0.066) (1.628) (0.100) (0.052)
FDK * Single 0.058 0.069 0.069 1.865 0.142 0.069

(0.048) (0.047) (0.035) (1.079) (0.103) (0.039)
FDK * Immigrant 0.058 0.060 0.066 1.843 0.110 0.068

(0.044) (0.049) (0.042) (1.256) (0.080) (0.038)

Marginal effects of FDK:
Rural (urban=0) -0.025 -0.019 -0.023 -0.58 -0.099 0.012

(0.060) (0.060) (0.066) (1.764) (0.113) (0.067)
Urban (urban=1) 0.012 -0.006 0.055* 2.037** -0.020  -0.063**

(0.034) (0.034) (0.032) (0.938) (0.067) (0.030)
Only one child (one child=1) 0.018 0.005 0.078* 2.632** -0.022  -0.069*

(0.042) (0.047) (0.045) (1.211) (0.082) (0.036)
Multiple children (one child=0) 0.003 -0.012 0.033 1.347 -0.032 -0.048

(0.037) (0.037) (0.032) (1.000) (0.072) (0.032)
H.S. graduate or less (H.S. education=1) 0.001 -0.034 0.084 3.691** 0.081  -0.084**

(0.052) (0.055) (0.063) (1.661) (0.095) (0.042)
Some college or above (H.S. education=0) 0.01 0.001 0.036 1.307 -0.052 -0.048

(0.034) (0.034) (0.030) (0.889) (0.069) (0.031)
Married (single=0) 0.013 -0.002 0.045 1.715* -0.033  -0.053*

(0.034) (0.034) (0.031) (0.920) (0.065) (0.029)
Single (single=1) -0.052 -0.066 0.061 1.866 0.022 -0.075

(0.062) (0.071) (0.072) (1.799) (0.152) (0.073)
Non-immigrant (immigrant=0) 0.021 0.015 0.077** 2.310** -0.013  -0.061*

(0.030) (0.033) (0.035) (0.924) (0.068) (0.031)
Immigrant (immigrant=1) -0.015 -0.043 -0.014 0.414 -0.064 -0.041

(0.053) (0.051) (0.035) (1.197) (0.103) (0.040)

Number of observations 22500 22500 18900 16200 14000 12400

Appendix Table 4 - Difference-in-differences estimates of the impact of full-day kindergarten on maternal labour market outcomes with 
heterogeneous effects

Notes: ***p<0.01; **p<0.05; *p<0.1. Standard errors in parenthesis clustered at the school catchment level. FDK is an indicator variable equal to one if the school 
the household is assigned to offers full-day kindergarten in a particular year. Each regression includes a constant, school year fixed effects, school fixed effects, as 
well as individual, school, and neighborhood control variables. All models use the appropriate sampling weights provided by Statistics Canada. The number of 
observations are rounded to the nearest 100 according to vetting requirements of the Statistics Canada Research Data Centre. Labour force participation, employed, 
full-time employment, and absent from work are all indicator variables. Weekly hours of work is measured as the usual number of hours worked per week and the 
weekly earnings (log) is the log of the weekly earnings. 
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