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1 Introduction

The prevailing social and gender norms in the United States pressure mothers into taking
on most household child care responsibilities. In the absence of work-family policies such as
parental leave and subsidized child care, many women choose to leave the labor force instead
of paying for high-cost childcare when they have children (Morrissey 2017). This leads to
unequal labor market opportunities for men and women and persistent gender labor market
inequality and wage gaps (Waldfogel 1997; Bertrand et al. 2010; Kleven et al. 2019).

Publicly subsidized free Pre-Kindergarten (Pre-K) has increasingly caught the attention
of policy makers as a potential way to achieve the dual goal of promoting labor force par-
ticipation (LFP) among mothers who want to work by providing no-cost quality child care
while also advancing early childhood education. Indeed, state-funded Pre-K programs have
expanded significantly over the last decade and as of 2019, almost all states have programs
for three- or four-year-olds. As of this writing, President Biden is working towards passing his
American Families Plan. If passed, this plan would provide universal access to high-quality,
free Pre-K for all three- and four- year-olds.! In order to quantify the potential effectiveness
of such a policy we must examine the impact of past Pre-K programs.

In this paper we ask “Do free Pre-K programs increase maternal labor supply?”. To
estimate the causal effects of access to Pre-K on the labor supply we exploit the panel
aspect of the monthly Current Population Survey (CPS) between 2010-2019. Specifically,
we estimate the change in LFP of women when their child becomes age-eligible for Pre-
K, controlling for individual and family characteristics. Our methodology incorporates the
income eligibility limits for each state’s Pre-K program. This design feature is crucial when
examining the labor market effects of the policy, because it means that only a subset of the
population has access to Pre-K programs. To our knowledge, no prior research looking at
the effect of Pre-K on labor market decisions has taken into account the income eligibility

limits of each state’s program. Additionally, much of the prior literature investigating this

Thttps:/ /www.whitehouse.gov /american-families-plan,
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question was conducted prior to the introduction of Pre-K programs in many states. Thus
our analysis can also be seen as an update to prior studies.

Overall, we find that the existence of free Pre-K programs increases maternal LF'P by 2.3
percentage points, on average in our sample. In particular, we find that mothers with the
following demographic characteristics significantly increase their labor supply in response
to free Pre-K: married, college educated, residents of metropolitan areas, and those with
income either below 200 percent or above 400 percent of the Federal Poverty Level (FPL).
Our results are robust across a series of placebo tests and alternative specifications and

sample restrictions.

2 Background

2.1 Child Care Burden and Female Labor Force Participation

When families in the U.S. have children, it is generally expected that the mother will dedicate
more time to unpaid childcare responsibilities than the father. For women that are working
prior to having children, this expectation means that they may need to reduce hours of work
or leave the labor force altogether to make time for their new duties. In 2019, only 76 percent
of 25-54 year old women were in the labor force compared to 89.1 percent of men. Data
from the BLS monthly Current Population Survey microdata show that the 13 percentage
point gap in LFP between prime-age men and women can be nearly fully accounted for by
a difference in those who cite child care responsibilities as the reason for not participating.
As shown in Table 1, in 2019, 13.2 percent of prime-age women cite dependent care as their
primary reason for being outside of the labor force compared to a mere 1.2 percentage of
prime-age men.

Not only is the prime-age female LFP lower than prime-age men’s, it has actually dropped
2 percentage points since 2000. This decline in prime-age women’s LFP has stirred interest

in the role of children in female labor market decisions (Hipple 2016). In particular much



Table 1: U.S. Female and Male Labor Market Statistics, Individuals Age 25-54, 2019

Women Men
Participating in the Labor Force (% of prime-working 76.0 89.1
age population)
Not in the Labor Force because taking care of 13.2 1.2

dependents (% of prime-working age population)

Source: Bureau of Labor Statistics Monthly Current Population Survey (CPS). Authors’ calculations.

of the focus has been on the role of the cost of child care, which arguably plays a large role
in the decision to continue working or leave the labor force for unpaid childcare work. In
particular, researchers have examined the LFP effects of four programs which reduce child
care costs: direct child care subsidies, Head Start, Kindergarten, and state-funded Pre-K.

A number of studies have examined the effect of direct child care subsidies on labor force
participation in quasi-experimental frameworks. In particular, the labor supply decisions of
low-income or nonworking single mothers who suddenly receive child care subsidies have been
examined by many researchers. Findings from this research provide unambiguous evidence
that those who suddenly receive child care subsidies become more likely to participate in the
labor force (Granger and Cytron 1999; Blau and Tekin 2007; Meyers et al. 2002).

The effect of the Head Start program has also been studied by many researchers. The
Head Start Preschool program is the oldest federally funded preschool program in the United
States. To be eligible for Head Start, families must have income below the poverty level.?
Multiple studies have found evidence that program participants increase their participation
in the labor market. Russo (2017) finds positive and significant effects of Head Start eligi-
bility on mothers’ likelihood of employment and number of hours worked per week. Using
the National Longitudinal Survey of Youth of 1979, and the Children of the National Lon-
gitudinal Survey of Youth of 1979 she employs a regression discontinuity model using the

eligibility cutoff. Head Start eligible mothers had 2.35 more working hours per week and were

2To enroll in Head Start children must be less than 6-years-old. Children from homeless families, and
families receiving public assistance such as TANF or SSI are also eligible. Foster children are eligible regard-
less of their foster family’s income. (https://eclkc.ohs.acf.hhs.gov/eligibility-ersea/article/poverty-guidelines-
determining-eligibility-participation-head-start-programs)
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6 percent more likely to be employed. After restricting the sample to Black mothers, these
results increased to 3.89 more hours and 7 percent more likely to be employed. Similarly,
Sabol and Chase-Lansdale (2015) use the Head Start Impact Study (HSIS) - a randomized
control trial of 4,000 participants - to evaluate the program’s effect on parents. They too
find significant positive effects on the likelihood of being employed by the time their child is
6 for the parents of the 3 year-old cohort.

Recent literature on the relationship between kindergarten and maternal labor supply
provides additional insights into the labor supply effects of subsidized child care. Kinder-
garten programs are now widely available for five-year-olds across the United States and
typically are available to families of all income levels. Cascio (2009) finds that the growth in
the kindergarten availability that occurred in the 1960s and 1970s increased the employment
of single mothers in the United States with no younger children. Gelbach (2002) uses quarter
of births as an instrument for enrollment in kindergarten in 1980 and finds that enrollment
in public school improves labor market outcomes such as being employed and weeks worked
in 1979 for single mothers whose youngest child is five. He also finds a positive effect on the
labor market outcomes for all married mothers, with or without children younger than five.
Fitzpatrick (2012) updates Gelbach’s estimate using data from the restricted access 2000
Decennial Census data. Using precise information on the date of birth combined with eligi-
bility cutoffs she finds that kindergarten enrollment in 2000 does increase the employment
of single mothers without younger children but does not increase that of married mothers,
regardless of whether or not they have children. Cannon et al. (2006) study the differential
effects of full-time and part-time kindergarten programs and find that mothers whose chil-
dren attended full-day kindergarten programs were more likely to work full-time than those
whose children attended half-day programs.

A number of international studies examine free or subsidized child care programs for
children aged 0 to 6. Most studies we examined have found that such programs significantly

increase maternal labor force participation, with many studies focusing on married mothers.



Lefebvre and Merrigan (2005) and Baker et al. (2008) explored the effects of a universal
childcare policy in Quebec that started in 1997 with subsidized day care costing $5 per
day and progressively expanded until 2000 when all children under 5 could attend for the
subsidized price. The researchers use a difference-in-differences approach, comparing the
employment of mothers across Canadian provinces before and after the program began.
Using a sample of married mothers in the Baker et al. (2008) and a sample of both single
and married mothers in the Lefebvre and Merrigan (2005), both studies show a statistically
significant and sizable increase in employment of around 8 percentage points. Schlosser
(2005) studies the introduction of free compulsory public preschool in Israel for children
ages 3 and 4. She uses variation in the timing of program introduction across localities to
identify the effects of the program on maternal labor supply of married mothers. She finds
the program increases married mothers labor force participation rates by about 7 percentage
points. Havnes and Mogstad (2011) find less significant results analyzing a 1975 childcare
reform in Norway that led to different degrees of federal subsidies to local municipalities.
Using a sample of married mothers aged 20 to 55 and a difference-in-differences approach,
they found that a 1 percent increase in the supply of child care subsidies for 3 to 6 year olds
in the treatment group corresponded to a 0.04 percentage point higher maternal employment
rate relative to the comparison group.

While international evidence is important to consider, the policy and cultural context
in the U.S. is distinct from other countries. Thus the estimated labor supply effects found
in the studies mentioned above cannot be directly applied to evaluating effects of Pre-K
programs in the U.S.

There is limited research on the effect of free Pre-K on maternal labor force participation
in the U.S. context. Two of the most cited studies were done before the expansion of Pre-
K that occurred during the past decade and thus include limited geographies. Fitzpatrick
(2010) uses restricted access 2000 Decennial Census data to analyze the effects of Georgia

and Oklahoma universal preschool programs. She uses a regression discontinuity framework



to estimate the effects of universal Pre-K availability on overall preschool enrollment and
maternal labor supply. She splits the sample of mothers into married and single, with and
without children younger than 4 years old. Her results suggest there is no statistically
significant increase in employment for any of these populations, on average. Sall (2014) uses
a difference-in-differences model exploiting the staggered timing of program funding and
introduction of Pre-K into public school districts in 10 states. He finds that implementation of
public Pre-K significantly increases the likelihood of being in the labor force by 4.3 percentage
points and of being employed by 5.5 percentage points for married mothers with children 4
or older. When examining the labor supply responses of single mothers, Sall does not find
an effect on either LEP or employment. One limitation of Sall (2014) is his study does not
incorporate income eligibility rules that were in effect for half of the states he examined.
This would potentially lead to biased results.

Pulling all the evidence from early childhood programs together - both in the U.S. and
from abroad - most studies suggest that such programs increase the labor force participation
of married mothers. Studies on the effect of targeted childcare subsidies (Granger and
Cytron 1999; Blau and Tekin 2007; Meyers et al. 2002), Head Start (Russo 2017; Sabol
and Chase-Lansdale 2015), and free preschool abroad (Lefebvre and Merrigan 2005; Baker
et al. 2008; Havnes and Mogstad 2011; Schlosser 2005) find an unambiguous positive effect of
these programs on maternal labor force participation. Studies on the effect of kindergarten
find a positive effect on the LFP of single mothers, but inconclusive evidence on the LFP
of married mothers (Cascio 2009; Gelbach 2002; Fitzpatrick 2012). Evidence on the effect
of Pre-K in the U.S. is limited and inconclusive. Two of the most cited studies examine
programs in limited geographic areas and find contradictory results. One of the studies
(Fitzpatrick 2010) finds Pre-K does not affect the labor force participation of either single or
married mothers while the other study (Sall 2014) finds positive effects on married women’s
LFP.

Our study adds evidence to the body of literature on the effect of Pre-K programs in



the U.S. We use the latest data available, which is important for two reasons. First, the
expansion of Pre-K has increased the number of geographic areas that can be studied. The
prior studies were conducted over 10 years ago- prior to the expansion of Pre-K programs
and thus included limited geographies (one study included 2 states while the other study
included 10 states). In contrast, this study includes 44 states and the District of Columbia.
Second, there is a need to reevaluate the effects of such policies in light of the current cultural
context. Recent analyses of own-wage elasticities of labor supply have revealed that married
women are no longer responsive to wage changes (Blau and Kahn 2007; Heim 2007). This
decreased responsiveness to wages might mean that child-care subsidies might potentially
have less impact on maternal labor supply today than in the past. Finally, our methodology
takes into account income eligibility requirements that exist for most Pre-K programs. To
our knowledge, all past research on Pre-K programs ignore the fact that many programs are

means-tested in nature.

2.2 The Expansion of Pre-K Programs Across the U.S.

In February 2013, President Obama put forward his Preschool for All proposal to establish
a federal-state partnership that would provide high-quality preschool for all four-year-olds
from low- and moderate-income families.® This partnership resulted in a large expansion in
publicly financed Pre-K programs across the United States. In the 2015-16 fiscal year, states
increased their investments in preschool programs by nearly $767 million (12 percent) over
the prior year. Between 2010 and 2019 average enrollment rates increased by 6.89 percentage
points, including 8 states who created new programs.* By 2019, 44 states and the District
of Columbia offered some form of voluntary Pre-K programs.

Of the 45 Pre-K programs across the nation, 13 only include only four-year-olds while 32

3https://obamawhitehouse.archives.gov /the-press-office /2013 /02 /13 /fact-sheet-president-obama-s-plan-
early-education-all-americans

4The states that began programs between 2010 and 2020 are: Alaska (2009-2010), Hawaii (2014-2015),
Minnesota (2016-2017), Mississippi (2013-2014), Alabama (2013-2014), Connecticut (2014-2015) Montana
(2017), North Dakota (2016-2017). Connecticut had funding for Child Day Care Contracts for 40 years but
in 2014-2015 the finance structure changed in ways that met the NIEER’s definition of state funded Pre-K.
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extend access to three-year-olds. Table 2 shows the age and income eligibility requirements by
state for the three and four year old programs. Of the 45 programs in place for four-year-olds,
there is an age requirement (but no income requirement) in 17 of them. Twenty-three states
have age and income eligibility requirements for their Pre-K programs for four-year-olds.
Five states with programs for four-year-olds do not have income eligibility requirements but
determine eligibility based on other individual child and family characteristics, such as child’s
academic ability and disability status. Due to difficulty measuring eligibility requirements
other than income, this analysis excludes states in this category. The program differences

for three-year-olds can be seen in Table 2.

Table 2: Pre-K Programs Across the U.S.

Pre-K Program Four-Year-Olds Three-Year-Olds
Type
No program Idaho, Indiana, New Hampshire, Alabama, Florida, Georgia, Hawaii,
South Dakota, Utah, Wyoming Idaho, Indiana, Louisiana, Maine,

Michigan, Mississippi, Nevada, New
Hampshire, North Carolina, North
Dakota, Rhode Island, South
Dakota, Utah, Virginia, Wyoming

Age and Income Arizona, Arkansas, California, Arizona, Arkansas, California,
Eligibility Colorado, Connecticut, Delaware, Colorado, Connecticut, Delaware,
Requirements Hawaii, Kansas, Kentucky, Kansas, Kentucky, Maryland,
Louisiana, Maryland, Michigan, Nebraska, Ohio, Oregon, South
Nebraska, New Jersey, North Carolina, Tennessee, Texas,
Carolina, North Dakota, Ohio, Washington, Minnesota, Wisconsin

Oregon, South Carolina, Tennessee,
Texas, Virginia, Washington

Age and Other Alaska, Illinois, Maine, Mississippi, Alaska, Illinois
Eligibility Nevada
Requirements
Age Eligibility Alabama, District of Columbia, District of Columbia, Iowa,
Florida, Georgia, Iowa, Massachusetts, Missouri, Montana,
Massachusetts, Minnesota, Missouri, New Jersey, New Mexico, New York,
Montana, New York, New Mexico, Oklahoma, Pennsylvania, Vermont,
Oklahoma, Pennsylvania, Rhode West Virginia
Island, Vermont, West Virginia,
Wisconsin

Source: The State of Preschool 2019, Appendix A: State Survey Data 2018-2019, The National Institute
for Early Education Research



3 Methods

We employ a novel methodology to estimate the causal effects of access to Pre-K on labor
supply. Using the panel aspect of the monthly Current Population Survey between 2010-2019
we exploit state-level variation in the availability of Pre-K programs and eligibility laws.

Specifically, we look at the change in labor market participation of mothers when their
child becomes age eligible for Pre-K, controlling for individual and family factors. Eligibility
for Pre-K consists of three parts. First, a family must be a resident of a state that offers
Pre-K. Second, family income must be below the income eligibility threshold, provided one
exists. Finally, a child must reach a certain age (three or four, depending on the program)
by the beginning of a school year (usually September 1).°

In theory, stay-at-home mothers who have access to Pre-K programs will be more likely to
join the labor force once their child becomes age-eligible relative to mothers whose children
become age-eligible but do not have access to a Pre-K program (either because they do
not meet the programs income eligible requirements or because there is no program in their
area). Likewise, mothers who are working before their child is age-eligible for Pre-K are
more likely to continue to work.

Formally, we estimate the following model.

Yist = Po + Pr(preKs X Lig X Aist) + BoAist + use + 61 + i + €t (1)

Where, y is the labor force participation of person i in state s at time ¢. preK is a binary
indicator which is equal to 1 if state offers Pre-K program and 0 if not; I is a binary indicator
which is set to 1 if a family satisfies all existing income eligibility requirements (or if the state

does not have any such requirements). A is a binary indicator that a child’s age is above the

°To be eligible for the program, the child must be age-eligible (age 4 or 3, depending on a state) by
a specific cutoff date. This age cutoff date is September 1 in 30 states. In Arkansas, Kentucky, Missouri,
Nebraska, North Dakota, and Tennessee the age cutoff date ranges between July 31 and August 15. In
Colorado and Hawaii the age-eligibility cutoff date is October 1, making them the only states with an age
cutoff after September 1.



age cutoff before the start of a school year. A is equal to 1 when the child is age-eligible and
can change during the survey as children age. Thus, eligibility for Pre-K occurs when prekK,
I and A are all equal to 1. u is a state-level unemployment rate determined for different age
and education groups; ¢ is a year fixed effect and p is an individual fixed effect.

The coefficient 3, estimates the average effect of gaining access to a Pre-K program on
the labor force participation of mothers in our sample. Specifically, 5; captures the change
in y for the treatment group (mothers that are eligible for Pre-K) relative to the change in
y for the control group (Pre-K ineligible mothers, either because of income eligibility or age
requirements).

Importantly, the model includes individual fixed effects which control for a multitude of
covariates that are idiosyncratic and could theoretically affect y. For example, family-level
characteristics such as a spouse’s employment, the mother’s education level and experience,
and importantly, her preferences and attitudes regarding work and parenting duties, can
confound the results. Due to the well documented difficulty in explaining female labor
market participation this is an important part of the research design (Fernandez 2013). The
inclusion of individual fixed effects means that a woman whose child becomes eligible for
Pre-K serves as its own control in the time periods prior to their child becoming eligible.
The model includes A as a separate regressor to control for the potential separate effect of

a child being slightly older on mother’s LFP.

3.1 Data and Sample

To conduct this analysis we use individual-level data from the 2002-2019 monthly Current
Population Survey (CPS). The CPS contains detailed labor market information (labor force
participation status, usual hours of work, wage earnings) and rich demographic information
over time, including age of children. The CPS is a panel data set that follows households for
16 months and thus can be used to track the short-term changes in labor market behavior.

The timing of the survey (shown in Table 3) puts constraints on our analysis. Each household

10



that enters the panel is surveyed once per month for four months in a row. Then an eight
month gap in the survey occurs, during which data is not collected. After the gap, the
household is surveyed for an additional four months in a row. Each month, the survey
asks each individual in the household about their labor force status and their demographic
characteristics (such as age of children). Questions related to income and hours of work
however, are asked only twice during the whole panel - in the fourth interview and the last
interview. Therefore, to determine whether the household is income eligible we use the first
observed income of the household, and thus I from Equation 1 does not vary over time.

Table 3: Timing of Information Collected from the Monthly CPS

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr

Income X X
Employment x X X X X X X X
Status
Age of X X X X X X X X
Children

Note: This example assumes that the first month of the interview is January

We then restrict the CPS sample to married and single mothers of prime working age
(between 25 and 54) with exactly one child between the ages of 2 and 5. We restrict the
sample to families with only one child to simplify the interpretation of the analysis. The
labor market decisions of mothers with more than one child may be affected by the age of the
other children in the household. For example, mothers with additional younger children may
be less impacted by free Pre-K because these mothers may need to stay at home regardless
of Pre-K availability. Mothers with older children may be affected by free Pre-K more,
especially if their other children are able to help out with childcare responsibilities such as
watching younger siblings after school.

We determine eligibility for the Pre-K program by looking at the family’s state of res-
idency, family’s total income and child’s age in each month of the survey. First, a family
must be a resident of a state that offers a Pre-K program. Second, families’ income must be

below the threshold set in states that impose income eligibility. Finally, if we observe that
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any time before the September survey a child’s age is below state-determined age cut-off
then the family is eligible for Pre-K for that entire school year (August-May) and ineligible
in the months prior to the school year start. The CPS is conducted in the middle of the
month, and in most states the deadline is September 1, thus being age-eligible before the

September survey is used as a proxy for meeting the age-eligibility deadline.

4 Results and Discussion

4.1 Effect of the Pre-K Access by Demographic Groups

We estimate Equation 1 using OLS and cluster standard errors at the individual level.
Table 4 reports the estimated average effect of access to Pre-K on maternal labor force
participation overall for our sample, and among several demographic groups of interest.
We do not separate the effects of programs for three- and four-year-olds for two reasons.
First, by pooling two age groups together we obtain greater sample size that allows us to
produce better statistical inferences. Second, most of the states with Pre-K programs for
four-year-olds also have programs for three-year-olds, and all states with Pre-K programs for
three-year-olds, also have programs for four-year-olds. Thus, it is difficult to separate the
effect of two programs and still maintain adequate sample size and the full sample of states.
However, we acknowledge that there might be differences in maternal LFP responses to the
two programs that may be of some interest. Thus Appendix A contains separate results for
three- and four- year-old programs.

Overall, the existence of a free Pre-K program increases maternal LFP by 2.3 percent-
age points. The significance and the magnitude of this effect is, however, different across
demographic groups. We have five main findings. First, consistent with Sall (2014) we find
that the effect of free Pre-K is significant only in the sample of married mothers. Access
to Pre-K increases their LFP by 3.2 percentage points. We do not find a significant effect

among unmarried mothers. Second, looking at the results by educational attainment, we
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Table 4: Estimated Effects of Access to Free Pre-K on Maternal LFP

Demographic Group

Sample Size

Coefficient on Pre-K
(Standard Error)

All

Not Married

Married

Education Level: Less than College

FEducation Level: College +

White, non-Hispanic

Black, non-Hispanic

Other, non-Hispanic

Hispanic

Residence: Metropolitan

Residence: Nonmetropolitan

Income: <200% FPL

Income: b/w 200% and 400% FPL

Income: >400% FPL

23,202

5,690

17,512

12,071

11,131

15,454

2,138

2,421

3,189

18,991

4,043

5,471

7,565

10,166

0.023*
(0.013)
-0.01
(0.020)
0.032*
(0.016)
0.0003
(0.014)
0.042%*
(0.019)
0.023
(0.016)
-0.059
(0.058)
0.056
(0.040)
0.038
(0.027)
0.026*
(0.014)
0.013
(0.018)
0.049%*
(0.022)
-0.021
(0.024)
0.035*
(0.018)

Note: * ** *** indicate statistical significance at 10%, 5%, and 1% respectively

Standard errors are clustered at the state level
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find a significant effect of free Pre-K on LFP only among mothers with a college degree ; the
effect is a significant 4.2 percentage point increase on LFP. Third, we find an average effect of
2.6 percent for mothers that live in metropolitan areas but no effect among those that live in
rural areas. Finally, we observe significant effects among the sample of low-income mothers
(with family income below 200 percent FPL) and the sample of high income (with family
income above 400 percent FPL). This finding is consistent with Malik (2018) who finds sim-
ilar heterogeneity in responses of mothers at different income levels to the introduction of
the universal preschool in D.C.

Arguably, the stronger effects observed for mothers below 200 percent FPL could be due
to the greater receipt of public assistance programs with work requirements. For exam-
ple, the Supplemental Nutrition Assistance Program (SNAP) and the Earned Income Tax
Credit (EITC) fully phase out by 200 percent FPL. Mothers who are potentially eligible for
government assistance so long as they are working may have an even stronger incentive to
re-enter or remain in the labor force. Mothers with income above 400 percent FPL may have
a stronger reason to re-enter in the labor market for a similar but distinct reason. They too,
may face a high opportunity cost of not participating- but stemming from relatively high

lost wages as opposed to lost government assistance programs.

4.2 Placebo Tests

To confirm that the effects estimated in Table 4 represent true causal effects of access to
free Pre-K on maternal labor supply, we conduct a series of placebo tests. Specifically, we
perform an additional difference-in-differences estimation using five “fake” experiments. We
categorize two-, six-, seven-, eight-, and nine-year-olds as being ‘age-eligible’ for Pre-K in
five separate experiments. In all states, children that are two years old or younger do not
have access to free preschool, while children who are six or older have access to compulsory
schooling. Thus, a child turning 2, 6, 7, 8, or 9 should have no effect on the mother’s labor

force decision to participate in the labor force. Table 5 summarizes the results of the series
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of placebo tests.

Our estimated effect of Pre-K on the labor force participation appears to be robust across
the series of placebo tests. Across all tests and samples, the coefficient is insignificant in all
but one. We find that Hispanic mothers in states with pre-K increase labor force participation

when the child turns seven.

4.3 Separating the Mechanisms - States with and without Income
Eligibility Requirements

The difference-in-differences specification of Equation 1 is based on a comparison of the LFP
responses of mothers who are eligible for Pre-K and those who are ineligible. Besides not
having an age-eligible child, mothers can be ineligible for two reasons. First, a family might
live in a state that does not offer a Pre-K program. Second, a family might live in a state
that offers a Pre-K program but the family’s income may be above the threshold required
to meet income eligibility for the program.

As a robustness check, we estimate Equation 1 separately for states with and without
income eligibility requirements. For mothers living in states with income eligibility rules, the
difference-in-differences estimation captures the change in the LFP of mothers that pass all
eligibility criteria (including income) for Pre-K relative to the change in LFP of mothers that
are ineligible for Pre-K. For mothers living in states without income eligibility requirements,
the difference-in-differences estimation is obtained by comparing the response of mothers in
states that offer Pre-K to mothers who live in states without Pre-K programs. Results are
reported in Table 6.

Our results show the average effect of Pre-K on the mother’s LFP is similar for both
specifications. Moreover, these results are similar to the baseline specification reported in
Table 4. Not only is the overall effect on LFP positive and significant, similar to the baseline

specification, the effect on LFP is significant only for married mothers for both specifications
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Table 5: Results of the Placebo Tests
Demographic Coefficient on pre-K (Standard Error)
Group
Placebo 1:  Placebo 2:  Placebo 3:  Placebo 4:  Placebo 5:
Comparing Comparing Comparing Comparing Comparing
1- and 6- and 7- and 8- and 9- and
2-year-olds  5-year-olds 6-year-olds 7-year-olds 8-year-olds
All -0.001 -0.012 0.009 -0.003 -0.010
(0.020) (0.012) (0.013) (0.014) (0.014)
Not Married -0.166* -0.044* 0.015 -0.046 -0.005
(0.065) (0.021) (0.025) (0.024) (0.024)
Married 0.033 -0.006 -0.001 0.015 -0.006
(0.021) (0.014) (0.016) (0.017) (0.018)
Education Level: Less 0.031 -0.033* 0.020 -0.005 -0.002
than College
(0.031) (0.017) (0.017) (0.019) (0.020)
Education Level: -0.019 0.015 -0.012 0.019 -0.017
College +
(0.028) (0.016) (0.021) (0.019) (0.021)
White, non-Hispanic 0.007 0.001 -0.007 0.006 -0.026
(0.023) (0.013) (0.016) (0.018) (0.018)
Black, non-Hispanic -0.057 -0.058 -0.054 0.014 0.026
(0.068) (0.038) (0.033) (0.040) (0.036)
Other, non-Hispanic -0.033 0.011 0.062 -0.034 0.002
(0.079) (0.037) (0.057) (0.033) (0.053)
Hispanic 0.0054 -0.059 0.105** -0.054 0.016
(0.069) (0.039) (0.032) (0.041) (0.037)
Residence: 0.0025 -0.017 0.022 -0.002 -0.010
Metropolitan
(0.023) (0.013) (0.014) (0.015) (0.015)
Residence: -0.008 -0.020 -0.057 0.00001 -0.004
Nonmetropolitan
(0.047) (0.022) (0.039) (0.035) (0.049)
Income: <200% FPL 0.067 -0.021 0.035 0.027 0.029
(0.061) (0.029) (0.041) (0.036) (0.045)
Income: b/w 200% -0.005 -0.020 0.021 -0.002 -0.005
and 400% FPL
(0.045) (0.018) (0.020) (0.025) (0.023)
Income: >400% FPL -0.017 -0.002 -0.013 -0.037 -0.006
(0.025) (0.018) (0.020) (0.022)

Note: *** *** indicate statistical significance at 10%, 5%, and 1% respectively

Standard errors are clustered at the state level
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Table 6: Estimated Effects of the Access to Free Pre-K on the Maternal LFP in States with
and without Income Eligibility Requirements

Demographic States with Income Eligibility States without Income
Group Eligibility
Sample Coefficient on Pre-K Sample Coefficient on Pre-K
Size (Standard Error) Size (Standard Error)
All 12,001 0.034* 11,201 0.023*
(0.018) (0.012)
Not Married 2,341 -0.040 3,349 -0.008
(0.036) (0.0226)
Married 9,660 0.081** 7,852 0.039*
(0.034) (0.019)
Education Level: Less than 5,914 0.008 6,157 0.003
College
(0.027) (0.017)
Education Level: College + 6,087 0.086 5,044 0.035%*
(0.061) (0.018)
White, non-Hispanic 7,675 0.033 7,779 0.023
(0.029) (0.021)
Black, non-Hispanic 1,080 -0.034 1,058 -0.067
(0.039) (0.051)
Other, non-Hispanic 1,496 0.140 925 -0.009
(0.137) (0.041)
Hispanic 1,750 0.021 1,439 0.136%*
(0.005) (0.054)
Residence: Metropolitan 10,130 0.042 8,861 0.032%*
(0.028) (0.014)
Residence: 1,793 0.020 2,250 -0.008
Nonmetropolitan
(0.057) (0.024)
Income: <200% FPL 2,745 0.046 2,726 0.051
(0.029) (0.026)
Income: b/w 200% and 4,429 0.043 3,136 -0.016
400% FPL
(0.043) (0.019)
Income: >400% FPL 4,827 0.134 5,339 0.035*
(0.098) (0.019)

Note: *** *** indicate statistical significance at 10%, 5%, and 1% respectively

Standard errors are clustered at the state level
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4.4 Return to the Labor Force or a Reason Not to Drop-out?

Access to Pre-K programs can have an impact on the maternal labor force participation
through two channels. First, free childcare can induce some non-working mothers to come
back to the labor force. Second, it can increase the incentive for working mothers to continue
working. To understand the contribution of each mechanism, we split the sample into those
mothers who were not in the labor force in the beginning of their panel and those mothers
that were in the labor force already. Table 7 reports regression results conducted on these
two samples.

The restriction of the data to mothers who were not in the labor force in the beginning
of the panel limits the number of observations and our ability to make statistical inferences.
However, we do find limited evidence that both channels matter. For both populations -
mothers in and out of the labor force at the beginning of the sample- we find statistically
significant positive effects of access to Pre-K on the LFP of married mothers. Among those
out of the labor force, we find statistically significant evidence that access to Pre-K induces
mothers with college education into coming back into the labor force. Among those in the
labor force, we find that Pre-K programs incentivize remaining in the labor force for mothers

with family income below 200 percent FPL.

5 Conclusion

In 2019, the labor force participation rate of prime-working age women was 13 percent below
that of men; this gap can be fully accounted for by the higher share of women who are out
of the labor force because they are taking care of their children. Many researchers and
policymakers point to the lack of work-family policies in the U.S as the reason for low LFP
among prime-age women (Blau and Kahn 2007). For example, the United States is the only
country in the OECD that does not offer paid maternity leave at the national level (OECD

2017).
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Table 7: Estimated Effects of Access to Free Pre-K on Maternal LFP: Mothers not in the
Labor Force versus Mothers in the Labor Force

Demographic Mothers not in the LF in the Mothers in the LF in the
Group beginning of the panel beginning of the panel
Sample Coefficient on Pre-K Sample Coefficient on Pre-K
Size (Standard Error) Size (Standard Error)
All 5,342 0.038 17,860 0.013
(0.036) (0.014)
Not Married 886 -0.093 4,804 0.0001
(0.065) (0.012)
Married 4,456 0.067** 13,056 0.017*
(0.037) (0.017)
Education Level: Less than 3,224 -0.045 8,847 0.014
College
(0.036) (0.015)
Education Level: College + 2,118 0.126** 9,013 0.014
(0.057) (0.021)
White, non-Hispanic 3,207 0.063 12,247 0.009
(0.060) (0.013)
Black, non-Hispanic 391 -0.232 1,747 -0.028
(0.157) (0.017)
Other, non-Hispanic 800 0.039 1,621 0.066
(0.063) (0.056)
Hispanic 944 0.043 2,245 0.0015
(0.049) (0.027)
Residence: Metropolitan 4,383 0.055 14,608 0.014
(0.035) (0.015)
Residence: 928 -0.057 3,115 0.016
Nonmetropolitan
(0.104) (0.025)
Income: < 200%FPL 1,450 0.075 4,021 0.031%*
(0.068) (0.018)
Income: b/w 200% and 1,577 -0.003 5,988 -0.030
400% FPL
(0.079) (0.020)
Income: > 400%FPL 2,315 0.054 7,851 0.029
(0.050) (0.021)

Note: *** *** indicate statistical significance at 10%, 5%, and 1% respectively

Standard errors are clustered at the state level
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In this paper, we examine whether Pre-K programs in the U.S. affect the labor supply
of mothers. To estimate the causal effects of access to Pre-K on labor supply we exploit the
panel aspect of the monthly Current Population Survey (CPS) between 2010-2019. Specifi-
cally, we estimate the change in labor force participation of women when their child becomes
age-eligible for Pre-K, controlling for individual characteristics. Our methodology incorpo-
rates the income eligibility limits for each state’s Pre-K program. This design feature is
crucial when examining the labor market effects of the policy, because it means that only
a subset of the population living in states with Pre-K programs have access to. To our
knowledge, no prior research looking at the effect of Pre-K on labor market decisions has
taken into account the income eligibility limits of each state’s program. Further, much of the
prior literature investigating this question was conducted prior to the introduction of Pre-K
programs in many states. Thus our analysis can also be seen as an update to prior studies.

Overall, we find that the existence of free Pre-K programs increases the labor force
participation rate of mothers with one child age 3 or 4 by 2.3 percentage points, on average. In
particular, we find that mothers with the following demographic characteristics significantly
increase their labor supply in response to free Pre-K: married, college educated, residents of
metropolitan areas, and those with income either below 200 percent or above 400 percent of

the Federal Poverty Level (FPL). Our results are robust across a series of placebo tests.
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Appendix A - Separating Programs for 3- and 4-year-olds

In our baseline estimations of Equation 1, we do not distinguish between programs for three-
and four-year-olds and instead pool both age groups together. However, potentially, there
might be a difference in the maternal labor force participation responses to these programs.
For example, the longer the mother is out of the labor force, the less likely she is to come
back to the labor force. To explore this potential difference further, we run regressions
separately for three-year-olds and for four-year-olds. In the first case we look at families who
live in states with programs for three-year-olds, but whose children are not yet age-eligible
for four-year-old programs. In the second case, we look at states without the Pre-K program
for three-year-olds. Results are provided in Table Al.

We observe a strong overall effect of eligibility to Pre-K programs for three-year-olds
on maternal labor force participation. Pre-K programs for three-year-olds increase LFP of
married mothers, mothers with college education, those who live in metropolitan areas, and
those with high income. We observe an effect of free Pre-K on mothers with four-year-olds
among those that are college educated and mothers with low- and high- income. Overall,
these results are consistent with the results of the baseline specification. However, limited

sample size puts constraints on our ability to make statistical inferences for these samples.
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Table Al: Estimated Effects of the Access to Free Pre-K on the Maternal LFP. Separating
Programs for 3- and 4-year-olds.

Demographic Comparing 2- and 3- year olds Comparing 3- and 4- year olds
Group Sample Coefficient on Pre-K  Sample Coefficient on Pre-K
Size (Standard Error) Size (Standard Error)
All 18,578 0.036*** 15,748 0.010
(0.017) (0.015)
Not Married 4,231 -0.022 3,868 -0.004
(0.035) (0.028)
Married 14,347 0.057*** 11,880 0.013
(0.021) (0.018)
FEducation Level: Less than 9,320 0.011 8,232 -0.013
College
(0.019) (0.020)
Education Level: College + 9,258 0.049*** 7,516 0.037**
(0.021) (0.020)
White, non-Hispanic 12,626 0.032 10,494 0.018
(0.023) (0.018)
Black, non-Hispanic 1,576 -0.026 1,444 -0.098
(0.051) (0.078)
Other, non-Hispanic 1,965 0.099 1,662 0.023
(0.062) (0.041)
Hispanic 2,411 0.048 2,148 0.037
(0.030) (0.048)
Residence: Metropolitan 15,251 0.039** 12,914 0.016
(0.018) (0.018)
Residence: 3,202 0.013 2,711 -0.0006
Nonmetropolitan
(0.058) (0.032)
Income: <200% FPL 4,023 0.022 3,697 0.075%*
(0.035) (0.032)
Income: b/w 200% and 6,251 0.040 5,247 -0.050
400% FPL
(0.034) (0.042)
Income: >400% FPL 8,304 0.044* 6,804 0.015
(0.022) (0.021)

Note: * ** *** indicate statistical significance at 10%, 5%, and 1% respectively

Standard errors are clustered at the state level
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Appendix B - Controlling for Effects of Income

One potential concern with our results is the potential interaction between family’s income
and their decision to send children to pre-K. Richer and poorer families might respond dif-
ferently to their child aging regardless of whether pre-K is available. One way to account for
it is to run the baseline regression 1 only on households with incomes below some threshold.
We select 150 percent of the FPL as a threshold because it ensures that nearly all the sample
would be eligible in all states with Pre-K. Results are reported in Table B1.

Sample restrictions greatly decreases the number of observations and hinders our ability
to get precise estimates. However, consistent with the baseline results we fin the significant
positive effect of pre-K availability on the labor force participation of married mothers and
those who live in metropolitan area.

The second way to account for the potential interaction between family’s income and
their decision to send children to pre-K, without losing most of the sample, is to include
interaction term between age of the child and income into the regression. We rerun the
baseline regression 1 by including this interaction term. Table B2 presents the results.

Overall effect of the access to Pre-K on the maternal labor force participation is positive
and significant and similar in magnitude to the baseline results reported in Table 4. Effect
is significant in a similar set of demographic groups: married mothers, mothers with college

degree, those who live in metropolitan area, and those with low and high family income.

26



Table B1l: Estimated Effects of Access to Free Pre-K on Maternal LFP. Families with Income
Below 150% of FPL

Demographic Group Sample Size Coefficient on Pre-K
(Standard Error)

All 3,138 0.041
(0.032)
Not Married 1,715 0.005
(0.053)
Married 1,423 0.082%*
(0.042)
Education Level: Less than College 2,676 0.019
(0.031)
Education Level: College + 462 0.143
(0.101)
White, non-Hispanic 1,581 -0.012
(0.058)
Black, non-Hispanic 458 0.016
(0.065)
Other, non-Hispanic 252 -0.02
(0.124)
Hispanic 847 0.144
(0.042)
Residence: Metropolitan 2,428 0.082*
(0.043)
Residence: Nonmetropolitan 673 -0.069
(0.059)

Note: * ** *** indicate statistical significance at 10%, 5%, and 1% respectively

Standard errors are clustered at the state level
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Table B2: Estimated Effects of Access to Free Pre-K on Maternal LFP. Including the Inter-
action Term b/w Age of Children and Income

Demographic Group Sample Size Coefficient on Pre-K
(Standard Error)

All 21,496 0.023*
(0.013)
Not Married 4,648 0.0003
(0.022)
Married 16,848 0.029*
(0.016)
Education Level: Less than College 10,769 0.006
(0.016)
Education Level: College + 10,727 0.038%*
(0.019)
White, non-Hispanic 14,408 0.026
(0.016)
Black, non-Hispanic 1,938 -0.061
(0.057)
Other, non-Hispanic 2,278 0.057
(0.042)
Hispanic 2,872 0.026
(0.030)
Residence: Metropolitan 17,642 0.026*
(0.015)
Residence: Nonmetropolitan 3,690 0.018
(0.028)
Income: <200% FPL 5,471 0.049%*
(0.022)
Income: b/w 200% and 400% FPL 7,565 -0.022
(0.024)
Income: >400% FPL 8,460 0.043*
(0.020)

Note: *** *** indicate statistical significance at 10%, 5%, and 1% respectively

Standard errors are clustered at the state level
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