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1 Introduction

Understanding the causes and consequences of women’s labor force participation is a central
economic inquiry, particularly given women’s pronounced entry into the labor force over the
last five decades. Participation has increased notably among mothers of young children.
Research shows that women’s career paths are more likely than men’s to be interrupted
by childbirth and caregiving, making them particularly vulnerable to the disruptions of
parenthood (Kleven et al. 2019; Kleven 2025). However, policies that help mothers remain
in or return to work and balance their professional and domestic roles can yield meaningful
short- and long-term benefits (Kuka and Shenhav 2024).

Public investment in childcare availability and affordability is a prominent example of
such support, facilitating parental labor supply while supporting children’s development.
The relationship between child care and parental labor supply is grounded in the economic
theory of intrahousehold decisions regarding market work and home production (Becker
1965). Consistent with this framework, empirical evidence suggests that mothers do indeed
respond to increased provision and affordability of early childhood care and education (ECE)
(Brugarolas 2026; Gelbach 2002; Morrissey 2017).

Recently, ECE programs have expanded instructional time by lengthening program days
and years through the growth of full-day preschool. Figure 1 shows full-day pre-kindergarten
(pre-K) enrollment rising since the mid-2010s as part-day declined, reflecting federal, state,
and local initiatives to extend program hours. To our knowledge, this is the first paper to test
the effect of expanded preschool hours on maternal labor supply. We focus on the federally
funded Head Start program, the preschool program for children from low-income households,
and examine how access to full-day Head Start affects maternal labor supply by exploiting
a recent policy change that expanded program duration. In 2016, the U.S. Department of
Health and Human Services announced the availability of $294 million in supplemental funds
to extend the duration of Head Start services. Head Start grantees serving fewer than 40%
of their center-based slots for a full school day and full school year were eligible to apply.

Our analysis leverages this eligibility rule by combining Head Start enrollment data from
the Program Information Reports (PIR) with geo-coded center locations from the Office of
Head Start. We link these data to maternal employment information from the 2012 to 2019
American Community Survey (ACS) to explore the impact on labor supply outcomes.

First, we identify Head Start grantees eligible for supplemental funding based on their
share of enrollment in full-day programming in 2015, before the policy change. Using their

center locations, we then define geographic areas (public use microdata areas or PUMAsS,



in the ACS) as “treated” if they were served by one or more centers affiliated with eligible
grantees, and as “untreated” otherwise.! We estimate the effects of the 2016 duration ex-
pansion using a difference-in-differences (DD) design by comparing changes in outcomes for
single mothers with young children in PUMAs with Head Start centers operated by eligible
grantees to those without, before and after the policy implementation. This approach con-
trols for time-invariant local characteristics and common shocks, and we further assess its
validity through event-study specifications that test for pre-treatment parallel trends. We
focus on single mothers, as they are both more likely to be eligible for Head Start and their
labor supply is typically more sensitive to changes in childcare availability (Wikle and Wilson
2023).

We find that the 2016 duration expansion significantly increased full-day Head Start en-
rollment (~19% of the pre-policy mean), resulting in approximately 100,000 slots shifting
from half-day to full-day, which is consistent with the policy goal of “up to 135,000 children”
(Rodriguez and Parrott 2016).> In turn, single mothers of young children significantly in-
creased their employment probability by 1.9 percentage points (2.5% of the pre-policy mean),
their full-time employment by 1.7 percentage points (3.2%), and their weekly work hours by
0.8 (2.9%) relative to comparable mothers in untreated PUMAs. Exposure to Head Start
full-day expansions also resulted in higher average wage income (7%). Event studies confirm
parallel pre-trends and show effects emerging gradually.

We demonstrate that our results are very similar using a continuous measure of treatment
exposure (i.e., the share of treated Head Start centers in a PUMA) and are largely robust to
alternative specifications that include time-varying state pre-K programming, flexible trends
based on 2015 state pre-K enrollment, state unemployment, and PUMA-level single mothers’
pre-period employment, and PUMA-specific linear trends. In placebo tests, we estimate the
impact of exposure to full-day expansions on mothers who are unlikely to be exposed to
Head Start (i.e., mothers of older children, ages 56 and 7-11, who have college education
or are married). We generally find no effects for these groups.

This study contributes to several strands of literature on preschool and maternal labor
supply. We are the first to examine how an ECE program design feature shapes parental

employment responses. While previous research has established that childcare availability

!Untreated PUMAs are those with Head Start centers but none operated by eligible grantees. Thus,
mothers in the comparison group live in places served by Head Start but are unaffected by the policy
change.

2Total Head Start enrollment was declining slightly during this period (Office of Head Start 2014, 2020).
Applying our estimated 19% increase in full-day slots to 2016 enrollment levels —holding total slots fixed—
we calculate that expansions led to approximately 100,000 slots transitioning from part- to full-day.



can affect maternal labor supply (Baker et al. 2008; Fitzpatrick 2010; Herbst 2017), most
studies focus on the introduction of new programs or changes in eligibility rather than ex-
pansions in program intensity. Our focus on extending hours within an established program
offers new insights into how the intensive margin of provision affects maternal employment.

Second, we contribute to recent scholarship using contemporary data and quasi-experimental
methods to study childcare access. Recent work leveraging city and state preschool scale-ups
and lottery-based admission to universal preschool finds positive effects on parental employ-
ment in modern contexts (Ilin et al. 2022; Jackson et al. 2025; Humphries et al. 2024). We
extend this evidence by isolating the causal effect of program duration expansions, whereas
previous estimates typically reflect bundled changes in access, eligibility, and program fea-
tures. This distinction is important because treatment effects at the extensive margin may
differ from effects at the intensive margin.

Third, we provide new evidence on the effects of Head Start on parents in recent contexts.
Existing research shows mixed impacts of Head Start on maternal employment (Pihl 2022;
Sabol and Chase-Lansdale 2015; Schiman 2022; Wikle and Wilson 2023), potentially reflect-
ing both heterogeneity in program implementation and the program’s historically limited
operating hours. No prior work examines the 2016 duration expansion, which represents one
of the most significant changes to Head Start programming in recent years. Understand-
ing how this targeted, means-tested program affects maternal labor supply is policy relevant
given ongoing debates about public investment in ECE and work support for low-income fam-
ilies. We implement a novel approach to constructing measures of local exposure to Head
Start by linking administrative program data (collected at the grantee level) with geo-coded
center locations. Finally, Head Start increasingly enrolls children aged three and younger
(Office of Head Start 2024), thus our findings shed light on employment effects during an
earlier and potentially more pivotal stage of mothers’ careers, when labor force attachment
may be more fragile and when interruptions may have longer-lasting consequences (Kleven
et al. 2019).

2 Study Background

The economic theory underlying child care’s role in maternal employment decisions builds on
the standard labor supply model, where mothers weigh the costs and benefits of market work
against home production. Childcare costs represent a significant barrier to employment, par-
ticularly for low-skilled mothers whose potential wages may barely exceed childcare expenses
(Blau and Currie 2006).



Prior literature on ECE programs and maternal employment shows mixed results across
countries, program structures, and historical contexts. While researchers find evidence of
substantial increases in maternal employment in Quebec (Baker et al. 2008), mothers exhibit
more muted responses to subsidized child care in Norway and France, with some small effects
for single and less-educated mothers in France (Havnes and Mogstad 2011; Goux and Maurin
2010).

In the U.S., Herbst (2017) finds that federally funded child care under the World War II
Lanham Act (1943-1946) substantially increased maternal employment in states with higher
childcare spending. Cascio (2009) examines the introduction of state-funded kindergarten
programs, primarily in the 1960s, finding concentrated effects among single mothers with no
younger children. Work on the earliest iteration of Head Start documents heterogeneity in
employment responses in the short run, but finds negative effects on average in the long run
(Pihl 2022).

More recent evidence on Head Start and universal preschool generally shows limited or
null effects for all women, but positive employment effects of ECE availability or access for
mothers who are unmarried, low-educated, with no younger children (Cascio and Schanzen-
bach 2013; Fitzpatrick 2010, 2012; Wikle and Wilson 2023).® Two recent studies find broader
impacts from state preschool and full-day kindergarten expansions (Gibbs et al. 2025; Tlin
et al. 2022). While they do not isolate the effect of expanding hours, Jackson et al. (2025)
and Humphries et al. (2024) suggest more pronounced labor market effects from longer
pre-K programs. Regarding the impact of full-day kindergarten changes across states over
three decades, Gibbs et al. (2025) document effects on the employment of mothers with
kindergarten-aged children, reinforcing the importance of program hours in employment
decisions and providing a useful comparison for understanding more targeted Head Start

duration expansions.

2.1 Policy Context

In the United States, the ECE landscape is a patchwork of public and private providers
with programs operating in schools, centers, and homes. Major federal investments in ECE
include childcare subsidies and support for state preschool programs, both operated through
block grants to the states, as well as the Head Start program, established in 1965 as a
cornerstone of the War on Poverty.

Head Start is the largest and only federally funded ECE program. It aims to prepare

30ne recent paper examines the effects of Early Head Start rollout on maternal employment and finds
effects concentrated among low-educated and single mothers (Raza 2025).



children from low-income families for formal schooling through comprehensive services, in-
cluding early education, health, nutrition, and family support. Today, Head Start and its
counterpart for younger children, Early Head Start, together serve approximately 800,000
children, reaching 5-10% of all U.S. preschool-aged children in the last decade (Friedman-
Krauss et al. 2025; Office of Head Start 2024). The program primarily targets children
from families with incomes below the federal poverty line, as well as children experiencing
homelessness, those in foster care, and children with disabilities, who are eligible for a fixed
number of slots regardless of income. The program has evolved over time, with greater focus
on school readiness, monitoring and evaluation, and availability of slots for working parents
contingent on welfare reform in the 1990s.

Initially, Head Start was a summer program in the months leading up to formal school
entry. It quickly pivoted from a summer program to a school-year program, with any remain-
ing summer-only programs required by Congress to convert in 1982 (Office of Head Start
2025a). While there was discussion and encouragement of expanding program duration or
intensity in 1986, 1997, and 1998, previous Head Start expansions focused on expanding the
total number of children served (Office of Head Start 2025a). From 2012 until 2016, Head
Start programming was full-day (i.e., operated for the number of hours per day of a regular
school day) for 53% of enrollees (Appendix Figure A.1).

On April 25, 2016, the Office of Head Start announced the availability of $294 million in
supplemental funding authorized under the Consolidated Appropriations Act of 2016 (U.S.
Congress 2015). The goal was to extend service hours and increase the share of children
receiving a full school day and year, as research shows that longer program hours improve
child outcomes (Office of Head Start 2016a). Importantly, eligibility for Head Start funds
was restricted to programs operating less than 40% of their center-based slots at the 1,020-
hour standard (full-day, full-school-year). This cutoff excluded grantees already meeting
or exceeding the threshold. Applications were voluntary and due by June 24, 2016, and
successful applicants were required to implement extended service hours by the 2017-2018
program year. Subsequently, the new funding became part of the base grants for the awarded
programs. We use this variation in funding eligibility to estimate the impact of expanded

Head Start programming duration on maternal employment outcomes.

3 Data

Our analysis draws on three data sources. First, we use the Program Information Report
(PIR) data from 2012 to 2019 to measure Head Start enrollment (Office of Head Start



2025b). Second, we use novel geocoded center-level data to assign grantees’ geographical
coverage to local service areas in 2015, the year before the policy change (Office of Head
Start 2015). Third, we use the American Community Survey (ACS) for the same years to
examine maternal employment (Ruggles et al. 2025).

The publicly available PIR, collected annually by the Office of Head Start (OHS), provides
standardized, program-level data on children, families, staffing, and enrollment. Years are
labeled by the spring of the service year (e.g., 2017 denotes 2016-2017). Because all federally
funded Head Start grantees must submit a PIR, it provides comprehensive program-level
coverage. We restrict our sample to Head Start-only programs, excluding Early Head Start,
American Indian and Alaska Native, and migrant /seasonal programs.*

Using PIR data, we measure full-day enrollment for each grantee-program unit as the
share of children enrolled full-day out of the total enrollment. Appendix Figure A.1 displays
the average share of full-day enrollment in Head Start programs from 2012 to 2019. Full-
day enrollment remained stable around 53% through the mid-2010s, rising to 72% by 2019,
consistent with the timing of the policy change.

We identify grantee programs with less than 40% full-day enrollment in 2015, the thresh-
old used to determine eligibility for supplemental funding. We classify these grantee programs
as treated (eligible to apply), and those at or above 40% as untreated (ineligible to apply).
Figure 2 shows trends in the mean share of full-day Head Start enrollment by treatment
status. Untreated grantee programs have a mean of approximately 90% throughout the pe-
riod. In contrast, treated grantee programs average around 13.5% from 2012 through 2016.
Starting in 2016, full-day enrollment among treated grantees more than doubled, reaching
above 35% by 2019.> Prior to the 2016-2017 program year, both treated and untreated
grantee programs exhibited similar trends in full-day enrollment, providing visual support
for the parallel trends assumption underlying our empirical design.

A key feature of Head Start is that some grantees operate across multiple counties, which
is not captured in grantee-level PIR data. To address this limitation, we supplement the

PIR with center-level data, which provide detailed information on the physical locations of

4We exclude Early Head Start (EHS) because it is a distinct program serving pregnant women and
children under age 3, and its service mix includes home-based, family child care, and other program options
that differ from Head Start preschool. In 2015-2016, less than 50% of EHS slots were center-based preschool,
while for Head Start, 97% of services were (Office of Head Start 2016b). Head Start programs also serve
infants and toddlers, and 42% of program grantees operate both Head Start and EHS, while one-quarter
operate only EHS programs. We also exclude Alaska, Hawaii, and all US territories from our analysis due
to differences in geographic definitions and data availability.

SWe observe 80% of eligible grantees with an increase in the share of full-day enrollment in the post-
period. Given that these funds were available as a supplement to existing grantees, not all eligible grantees
applied.



service delivery. We use the center locations obtained from the Head Start Center Locator
in 2015 (Office of Head Start 2015). We merge geocoded center location data with grantee-
program data using the grant number, program number, grantee name, program name, and
program state. Since the ACS data are at the PUMA level, we assign PUMA information to
centers and grantees as follows: for centers, we use their longitude and latitude; for grantee
programs, we geocode their administrative addresses. For context, in 2015, 1,538 grantee
programs served 13,706 centers. The resulting PUMA coverage highlights the value of the
center-level data: while grantee addresses map to 1,058 PUMAs, the centers themselves are
located in 2,081 unique PUMASs (out of 2,378 in total), providing far greater geographic
exposure and variation.

Using the merged PIR-center data, we construct two treatment variables. First, a bi-
nary indicator equals one if any Head Start center in a given PUMA is affiliated with a
grantee program eligible to apply for supplemental funding, and equals zero if a PUMA has

6 Second, we construct a

Head Start centers but none are affiliated with eligible grantees.
continuous measure capturing the fraction of centers within a PUMA affiliated with eligible
grantees. These variables capture both the presence and intensity of exposure to the policy
intervention at the local level. Appendix Figure A.3 displays the PUMA-level variation in
the share of centers affiliated with eligible grantees. We merge these treatment variables with
individual-level data from the ACS through IPUMS USA to analyze maternal employment
outcomes.

The ACS is a nationally representative survey administered by the U.S. Census Bu-
reau that collects demographic, social, and economic information from a large sample of
households annually. Our sample spans 2012-2019, and we focus on mothers’ labor supply
outcomes measured over the past 12 months.” We also explore additional measures of fam-
ilies’ socioeconomic well-being. PUMAs are the most granular geographic unit available in
the ACS public-use microdata, each containing at least 100,000 residents.® PUMAs offer
sufficient spatial resolution to approximate local exposure to Head Start full-day expansions.
This enables us to link variation in local Head Start program offerings to labor market
outcomes of mothers residing in those geographic areas.

Our sample of interest comprises single mothers with young children aged zero to four.

6Results are robust to the inclusion of PUMAs with no Head Start centers.

7ACS respondents take the survey throughout the calendar year. Therefore, the retrospective 12-month
reference period means that labor outcomes may span multiple school years. For example, a respondent
surveyed in October 2017 is asked to report on October 2016 through the present, capturing portions of both
the 2016-2017 and 20172018 school years.

8PUMA boundaries were substantially revised following the 2010 Census and first used in the 2012 ACS.
Hence, our analysis begins in 2012 to ensure geographic consistency.



In 2015, nearly all grantees (>99%) in our study sample served three- and four-year-olds,
and half served two-year-olds.” We focus on single mothers for two reasons. First, as Head
Start is a targeted program, single mothers are more likely to meet its income eligibility
criteria than their married counterparts. In the fall of 2014, approximately 59% of Head
Start children lived in single-mother or unmarried-parent households (Aikens et al. 2017).
By 2019, that figure had grown to 68% (Kopack Klein et al. 2021). Second, single mothers
face greater childcare constraints. Consequently, their labor supply decisions are expected to
be most sensitive to the availability of full-day, subsidized care (e.g., Blau and Tekin 2007;
Gelbach 2002).

We present summary statistics in Appendix Table A.1. On average, compared to all
mothers of young children (Column 2), single mothers (Column 3) are more likely to work,
be non-White, and be Hispanic, and they report lower wages from the previous year. Addi-

tionally, 58% of this group are exposed to the Head Start expansions.

4 Methods

We estimate the impact of the Head Start full-day expansion using the following DD speci-

fication:

Yipt = o+ 01'reatment, X Post, + X; + pi, + V¢ + €ipt (1)

where y;,» denotes the outcome of interest (e.g., full-day Head Start enrollment or mater-
nal outcome) for grantee/individual ¢ located in PUMA p in year ¢. The variable Treatment,,
is either (1) an indicator equal to one if the PUMA is exposed to at least one Head Start cen-
ter affiliated with a grantee program that was eligible for the supplemental full-day funding
or (2) the share of centers within a PUMA that are affiliated with eligible grantee programs.
Post; is an indicator defined as post-2016, following the implementation of the funding ini-
tiative. X; includes race and Hispanic indicators in models with maternal outcomes. The
term p, denotes PUMA fixed effects to account for time-invariant local characteristics, and
V¢ represents year fixed effects to control for common time shocks. The error term ¢, is
clustered at the PUMA level. The coefficient ¢ captures the average treatment effect of
exposure to the Head Start full-day expansion policy on the outcome of interest.

In the first stage, we estimate the policy’s impact on full-day Head Start enrollment

using PIR data at the grantee-program-year level. Because the geographic unit in the ACS

9We include mothers of children aged zero to four in our analyses for precision and the potential for
anticipatory effects. Our results are not sensitive to the inclusion of infants.



data is the PUMA level, our primary specification defines treatment based on the PUMA
in which a grantee operates. For robustness, we also report first-stage results assigning
treatment directly at the grantee-program level. We then examine the impact of the policy
on maternal outcomes using the ACS.

In addition to Equation 1, we estimate an event-study version to examine pre-trends and

dynamic responses:

2019

y=a+ > 0(Treatment, x 1[t = j]) + X; + iy + 7 + €ipe (2)

§=2012,j#2015

In this specification, we interact the Treatment, indicator with year dummies. The coeffi-
cients, J;, estimate the difference in outcomes between treated and untreated locations in
year j relative to the base year, 2015. We expect the pre-treatment coefficients (2012-2014)
to be close to zero, indicating that treatment and comparison groups followed similar trends
before the policy change. The coefficients for 2016-2019 capture the effects after the policy,
showing how the policy’s impact evolved over time. To further validate our research design,
Appendix Figure A.4 shows no differential pre-existing trends in PUMA characteristics—
poverty, unemployment, and family structure—that could be correlated with both policy
exposure and labor outcomes. Also, Appendix Figure A.5 confirms that policy exposure is
uncorrelated with time-varying household characteristics, suggesting that endogenous sorting

1s not a concern.

5 Results

5.1 First Stage Results: Effect on Full-day Head Start Enrollment

Table 1 presents estimates of the effect of the Head Start full-day expansion policy on the
share of full-day enrollment at the grantee-program level, using two alternative definitions
of PUMA-level treatment. We report results both with and without population weighting,
using the number of children ages zero through four.

Panel A uses a binary treatment indicator for whether a PUMA contains at least one
Head Start center affiliated with an eligible grantee. In the weighted specification (Column
1), policy exposure increases full-day enrollment by 10.4 percentage points (=19% relative
to the pre-policy mean). The unweighted estimate in Column 2 is slightly larger at 12.15
percentage points (/25%). Both are significant at the 1% level. Panel B shows a continuous

treatment measure: the share of Head Start centers in a PUMA affiliated with eligible

10



grantees. The estimated effects are 13.65 and 14.25 percentage points in the weighted and
unweighted specifications, respectively, both statistically significant.

Appendix Table A.2 tests the sensitivity of the first stage to alternative specifications.
Column 1 reproduces the main estimates reported in Table 1. In Column 2, we account
for contemporaneous policy changes and differential trends by controlling for time-varying
state preschool enrollment. Column 3 includes flexible trends based on 2015 state preschool
enrollment, and Column 4 adds flexible trends based on 2015 unemployment rates. Column
5 includes PUMA-level mean employment for single mothers with young kids in the pre-
period interacted with flexible trends. While our first-stage effects are largely robust to
these alternative specifications, the addition of PUMA-specific linear time trends in Column
6, a more demanding test, yields smaller point estimates with less precision.

As an alternative approach, we estimate the first-stage effect using grantee-program-level
treatment status (a more granular measure of treatment exposure than the PUMA-level
treatment), interacted with a post-2016 dummy. Specifically, we classify grantee programs
as “treated” if they were eligible to apply for supplemental full-day funding, and “untreated”
otherwise. This analysis does not require the construction of PUMA-level treatment vari-
ables (as the ACS analyses do). Instead, the grantee-level treatment variation provides a
more direct assessment of the policy’s effect by comparing changes in full-day enrollment
between eligible and ineligible grantee programs before and after the policy change. Using
finer-grained treatment variation, Appendix Table A.3 confirms that the policy led to a siz-
able increase in full-day Head Start enrollment, and the estimates remain robust across all
specifications, further validating the first-stage relationship.

We report event-study results for the first stage in Appendix Figure A.2, where Panel (a)
uses PUMA-level treatment exposure and Panel (b) uses grantee-program-level treatment
exposure. In both panels, there is no evidence of differential pre-trends across treatment
and control groups, and full-day Head Start enrollment increases gradually in the post-2016
period.

Taken together, our first-stage results show that the policy change led to a sizable in-
crease in full-day Head Start enrollment as a share of total enrollment. Appendix Table A.4
presents complementary grantee-level analyses using full-day and total enrollment in levels
as outcomes. This analysis demonstrates that full-day enrollment increases substantially
in treated PUMAs after 2016, all statistically significant. Total Head Start enrollment, by
contrast, does not increase with the full-day expansions, and may decline, depending on the
specification. These results indicate that treated grantees expanded full-day slots primarily

by converting existing part-day and part-year capacity rather than by increasing their overall

11



enrollment. We also examine total preschool enrollment in the ACS in Appendix Table A.5,
where households with children aged three and older are asked about any nursery or preschool
enrollment, in public or private settings. There are no effects on overall enrollment or on
public enrollment for 3- and 4-year-olds, confirming that these shifts expanded the duration
of existing slots and verifying that there are no other changes to preschool availability in
treated places occurring concurrently.

Given the limited data on preschool participation in the ACS, we turn to the Early
Childhood Program Participation (ECPP) component of the National Household Education
Survey to better understand counterfactual enrollment choices among single mothers. Among
all young children in single-parent families, there was no overall change from 2016 to 2019
in the shares who had at least one regular, non-parental care arrangement in a typical week,
or those who only experienced parental care. The proportion in weekly center-based care
arrangements increased by 3 percentage points (from 36 to 39%), while the share in non-
relative care, including home-based child care, decreased from 15 to 11% (Corcoran and
Steinley 2019; Cui and Natzke 2021).1°

5.2 Maternal Outcomes

Table 2 examines the impact of Head Start expansions on labor market outcomes for single
mothers with young children aged zero to four. Panel A defines treatment as the presence
of at least one treated center in a PUMA, while Panel B uses the share of treated centers.
We find that exposure to full-day expansions led to statistically significant and economi-
cally meaningful improvements in single mothers’ labor supply and earnings. In Panel A,
at the extensive margin, the policy increased employment by 1.9 percentage points (2.5%
increase over the pre-policy mean). Notably, 1.7 percentage points represent full-time em-
ployment gains (3.2%), suggesting that nearly all new employment induced by the policy
was full-time rather than part-time. Based on ACS population estimates, the employment
effect corresponds to roughly 25,000 additional mothers in the workforce as a result of these
expansions.!’ In Appendix Table A.6, we present 2015 program data indicating that there
were slightly more than 105,000 single-parent families in which the parent was unemployed

participating in Head Start in treated PUMASs, suggesting these estimates are feasible.

10«young children” includes those aged five and under, not yet enrolled in kindergarten. Children can be
captured in more than one category if they experience multiple care arrangements during a typical week.

HThere were under 2.3 million single mothers of young children in the U.S. in 2015 according to ACS
population estimates, and 58% of single mothers were in treated PUMAs as displayed in Table A.1. We
estimate a 1.9 percentage-point increase in employment among this group in Table 2, corresponding to
approximately 25,000 more mothers in the labor force.

12



We are limited in our ability to scale estimates to implied treatment-on-the-treated effects
because we are unable to observe Head Start enrollment, including full- or part-day, in the
ACS data. Using our estimate of 100,000 slots converted from part- to full-day multiplied
by the share of single mothers among Head Start-participating families in 2015 (56.4% in
Appendix Table A.6), this calculation suggests approximately 56,400 newly full-day slots
available to focal mothers. Dividing the change in the number of employed single mothers
of young children in treated places (25,000) by the change in the number of full-day slots
potentially available to them (56,400) implies 0.44 additional mothers working per newly
converted slot.

At the intensive margin, we find the policy led to an increase of 0.8 weekly work hours
(2.9% relative to the pre-policy mean), a 1.7 percentage-point increase in the probability
of reporting positive wage income (2.3%), and a $1,251.5 increase in annual wage income
(7%). Panel B yields comparable relative magnitudes, with employment rising by 2.2%,
full-time employment by 3.3%, hours worked by 2.8%, wage receipt by 2.1%, and annual
earnings by 7.4%. In accordance with these improvements in employment, we document
corresponding reductions in the incidence of poverty and receipt of government assistance
for exposed mothers in Appendix Table A.7.

These findings underscore that expansions produced notable improvements for single
mothers. Separately, married mothers of young children may also be exposed to Head Start
if income-eligible. Appendix Table A.8 Panel A shows that Head Start full-day expansions
did not improve labor market outcomes of married mothers, and some negative effects could
suggest that income effects from subsidized childcare hours dominate substitution effects
in two-earner households. In Panels B-D, which examine these effects by education, the
negative impacts among married mothers are not concentrated in any particular education
group, making it difficult to determine a specific mechanism.

Evidence on the labor supply effects of childcare and preschool expansions is mixed
and varies by policy design and context. Large-scale reforms such as Quebec’s universal
childcare program have generated substantial employment gains. For example, Baker et al.
(2008) estimate a 15% increase in maternal employment (relative to baseline), making it
one of the largest documented effects. In contrast, documented effects in Norway are near
zero overall (Havnes and Mogstad 2011) and, in France, concentrated among single mothers,
with negligible effects for two-parent households (Goux and Maurin 2010). Specific to Head
Start, experimental evidence from the Head Start Impact Study suggests no average effect on
maternal labor supply (Gelber and Isen 2013), though Schiman (2022) documents important

heterogeneity, with mothers of three-year-olds increasing full-time employment by around
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15%.

Recent quasi-experimental work aligns more closely with our results. Wikle and Wilson
(2023) show that increased Head Start funding in the 1990s raised single mothers’ employ-
ment by nearly 2-3% and boosted hours and earnings, while Humphries et al. (2024) find
that universal pre-K in New Haven increased parental earnings, underscoring that modern
expansions can meaningfully relax childcare constraints. In studying city and state universal
pre-K expansions, Jackson et al. (2025) document that employment effects for mothers of
young children are concentrated in places with full-day programs. Taken together, these
studies suggest that the labor supply effects of ECE programs are highly context-dependent,
with more recent expansions, particularly those offering full-day coverage, yielding modest
but consistent gains in maternal employment and earnings, in line with our estimates.

Figure 3 presents event study results relative to 2015. Pre-treatment coefficients for all
outcomes are close to zero and mostly statistically insignificant, suggesting parallel trends
between treatment and comparison groups before policy implementation. Given the timing
of grant applications and the ACS’s 12-month retrospective reference period, the earliest we
could observe the full-day expansions in post-treatment ACS outcomes is 2017, the survey
year capturing employment behavior spanning 2016 and 2017. Consistent with this timeline,
our event study figures show positive labor-market effects emerging in 2017 and gradually
increasing through 2018 and 2019. By 2019, we observe positive and statistically significant
effects across all outcomes.

Appendix Figure A.6 examines whether the effects vary by race and education. The
results are broadly consistent across groups, with positive effects emerging for both White
and Non-White mothers and for mothers across education levels, suggesting that the benefits
of Head Start duration expansions were not concentrated in a particular subgroup of single
mothers.

As a placebo check, we estimate the effects of Head Start expansions on the labor supply
of mothers whose youngest child is aged 5-6 and 7-11, separately, groups unlikely to be
directly affected by access to the expansions. Appendix Table A.9 presents the results for this
placebo sample across two subgroups less likely to be eligible for Head Start: married mothers
(Column 1/3) and highly educated mothers (with a college degree or higher) (Column 2/4).
The estimated coefficients are small and mostly statistically insignificant. These results
provide reassurance that positive effects for single mothers with young children are not
driven by broader labor market shocks or spurious correlations with Head Start expansions,
but rather reflect causal impacts on the population most directly exposed to the policy.

Appendix Figure A.7 demonstrates our results are largely robust to alternative specifica-
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tions. (1) reproduces our main specification. One potential concern is that contemporaneous
changes in state preschool programs may confound our analyses. To explore and address this,
(2) includes time-varying state preschool enrollment, while (3) controls for flexible trends
based on 2015 state preschool enrollment. (4) additionally includes flexible trends based on
2015 unemployment rates to control for potential differential evolution in labor markets. (5)
reports results with the addition of 2015 PUMA-level mean employment for single mothers
with young children, interacted with flexible trends. Then, (6) adds PUMA-specific linear
trends to control for local differential trends. Our findings are similar across specifications
for most outcomes, suggesting that our results are not driven by contemporaneous policy
changes or spurious trends.'? Finally, to ensure our results are not driven by chance, we per-
form a randomization test. Appendix Figure A.8 plots the distributions of coefficients from
1,000 random permutations of PUMA treatment and timing, confirming that our estimated

effects lie far in the tails of these placebo distributions.

6 Conclusion

This study provides novel evidence that longer Head Start service durations can yield mean-
ingful labor-market benefits for single mothers of young children. Exploiting variation in
grantee eligibility for supplemental funding and geocoded Head Start center locations, we
show that the 2016 federal initiative to extend Head Start hours significantly increased the
share of children enrolled full-day. In turn, these expansions led to higher employment rates,
greater work hours, and increased earnings among single mothers with young children.
These findings highlight that even marginal expansions in publicly provided early child-
hood education can alleviate childcare constraints and promote maternal labor force partici-
pation. The results underscore the importance of program design, particularly the availability
of full-day care, in shaping the economic outcomes of low-income families. As policymak-
ers continue to evaluate investments in early childhood education, our findings suggest that
extending service duration can be a powerful tool for supporting both parental employment

and potentially children’s development.

12The robustness results for wage income show the point estimate declines when we include PUMA-specific
linear trends, and it becomes statistically insignificant. While the point estimate remains positive and of a
similar order of magnitude, standard errors increase in this more demanding specification.
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Tables and Figures

Table 1: Effect of Head Start Expansions on Full-day Enrollment:

First Stage using PUMA-level Treatment

Weighted Unweighted
(1) (2)

A: At least one treated center in a PUMA
PUMA had at least one treated center*Post 10.402*** 12.148***

(1.824) (1.116)
Preperiod Mean Y (Percent) 53.42 47.74
% Effect (100*Coef/Mean) 19.47 25.45
Obs 7156 7156
B: Share of treated centers in a PUMA
PUMA share of treated centers*Post 13.650***  14.251***

(2.243) (1.175)
Preperiod Mean Y (Percent) 53.42 47.74
% Effect (100*Coef/Mean) 25.55 29.85
Obs 7156 7156
PUMA FE Y Y
Year FE Y Y

Notes: Table reports estimated coefficients and standard errors using a difference-
in-difference (DD) model described in Equation 1. The outcome is grantee-program
full-day enrollment (as a share of total enrollment). The treatment is assigned
based on (1) a binary indicator that equals one if any Head Start center located
in a given PUMA is affiliated with a grantee program eligible to apply for supple-
mental funding in Panel A, and (2) the fraction of centers within a PUMA that are
affiliated with eligible grantee programs in Panel B. The post dummy is an indicator
for post-policy years, defined as post-2016. Column 1 uses the county population
of 0 to 4-year-olds as weights in the regression, and Column 2 reports unweighted
regression results. The outcome data come from the PIR data, 2012-2019. Treat-
ment variables are determined based on Head Start center data from the Head Start
Center Locator, merged with a PUMA crosswalk. Each regression uses PUMA and
year fixed effects. Standard errors are clustered at the PUMA level. % p<0.10, *x
p<0.05, * % x p<0.01.
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Table 2: Effect of Head Start Expansions on Maternal Labor Supply,

for Single Mothers with Young Children 04

Past 12 months

Wage income

Full-time Usual hours worked Wage income
Employed employed per week >0 (2015 USD)
(1) (2) 3) (4) (5)
Panel A: At least one treated center in a PUMA
PUMA had at least one treated center*Post 0.019*** 0.017** 0.805%** 0.017%* 1251.457***
(0.006) (0.007) (0.254) (0.006) (337.647)
Mean Y (pre) 0.775 0.532 27.697 0.747 17879.543
Mean Y (post) 0.809 0.584 29.469 0.779 20601.790
Post-Pre Mean Y 0.034 0.053 1.773 0.031 2722.248
% Effect (100*Coef/Mean) 2.471 3.188 2.907 2.278 6.999
Mean X (Dummy) 0.596 0.596 0.596 0.596 0.596
R-Squared 0.052 0.049 0.055 0.051 0.114
Obs 140058 140058 140058 140058 140058
Panel B: Share of treated centers in a PUMA
PUMA share of treated centers*Post 0.017** 0.018** 0.773%** 0.015** 1327.003***
(0.006) (0.008) (0.266) (0.006) (351.636)
Mean Y (pre) 0.775 0.532 27.697 0.747 17879.543
Mean Y (post) 0.809 0.584 29.469 0.779 20601.790
Post-Pre Mean Y 0.034 0.053 1.773 0.031 2722.248
% Effect (100*Coef/Mean) 2.224 3.303 2.790 2.062 7.422
Mean X (Share) 0.515 0.515 0.515 0.515 0.515
R-Squared 0.052 0.049 0.055 0.051 0.114
Obs 140058 140058 140058 140058 140058
PUMA FE Y Y Y Y Y
Year FE Y Y Y Y Y
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Notes: Table reports estimated coefficients and standard errors using a difference-in-difference (DD) model described
in Equation 1, where treatment is assigned based on (1) a binary indicator that equals one if any Head Start center
located in a given PUMA is affiliated with a grantee program eligible to apply for supplemental funding in Panel
A, and (2) the fraction of centers within a PUMA that are affiliated with eligible grantee-programs in Panel B. The
post dummy is an indicator for post-policy years, defined as post-2016. Each column reports the results from a
separate regression using the labor market outcomes listed in the header. The outcome data come from the ACS
data, 2012-2019. Treatment variables are determined based on Head Start center data from the Head Start Center
Locator, merged with a PUMA crosswalk. Each regression is weighted by ACS person weights, includes PUMA and
year fixed effects, and control variables for race and ethnicity. Standard errors are clustered at the PUMA level. x
p<0.10, *x p<0.05, * * x p<0.01.



Figure 1: Share of Preschoolers in Full- and Part-day Settings in the U.S. Over Time
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Notes: Figure displays share of 3- and 4-year olds in preschool settings. Data are reported as 3-year moving averages
(endpoints are single years).

Source: Current Population Survey, October School Enrollment Supplement, 2000-2023.
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Figure 2: Full-day Share of Head Start Enrollment,

by Eligibility to Apply for Expansion Grant
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Notes: Figure displays annual full-day enrollment in Head Start by grantee eligibility to apply for duration expansion
funding. We define the treatment group based on a binary indicator that equals one if any Head Start grantee is
eligible to apply for the supplemental grant because they had less than 40 percent full-day enrollment in 2015 at the
grantee-program level.

Source: Head Start Program Information Reports (PIR), 2012-2019. The PIR is a publicly available administrative
dataset collected annually by the Office of Head Start (OHS) for the program years labeled by the spring of the
service year (e.g., 2017 refers to the 2016-2017 service year).
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Figure 3: Event Studies: The Effect of Head Start Expansions on
Labor Supply of Single Mothers with Young Children 0—4
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Notes: Figures present estimated coefficients and 95% confidence intervals using the event-study specification de-
scribed in Equation 2. The outcome data come from the ACS data. Treatment variables are determined based on
Head Start center data from the Head Start Center Locator, merged with a PUMA crosswalk. Each regression is
weighted by ACS person weights, includes PUMA and year fixed effects, and control variables for race and ethnicity.
Standard errors are clustered at the PUMA level.
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Online Appendix: Supplemental Tables and Figures

Tables

Table A.1: Summary Statistics for Mothers Using Treatment Status

Single mothers Single mothers

Mothers ~ Single mothers (-4 children 0-4 children
All mothers 0-4 children 0-4 children treated PUMAs untreated PUMASs

(1) 2) 3) (4) (5)
Employed 0.75 0.70 0.79 0.79 0.79
(0.43) (0.46) (0.41) (0.41) (0.41)
Full-time employed 0.55 0.49 0.55 0.54 0.57
(0.50) (0.50) (0.50) (0.50) (0.50)
Usual hours per week 27.57 25.11 28.33 28.12 28.63
(18.60) (19.03) (17.33) (17.29) (17.38)
Wage > 0 0.71 0.67 0.76 0.76 0.76
(0.45) (0.47) (0.43) (0.43) (0.43)
Wages (2015 USD) 28920.99 25582.49 18855.34 18571.09 19255.02
(41832.10) (39725.70) (25441.09) (24297.73) (26961.98)
Non-White 0.28 0.28 0.45 0.38 0.54
(0.45) (0.45) (0.50) (0.49) (0.50)
Hispanic 0.20 0.21 0.25 0.25 0.25
(0.40) (0.41) (0.43) (0.43) (0.43)
PUMA-at least one treated center 0.61 0.61 0.58 1.00 0.00
(0.49) (0.49) (0.49) (0.00) (0.00)
PUMA-Share of treated centers 0.55 0.55 0.51 0.87 0.00
(0.47) (0.47) (0.47) (0.26) (0.00)
N 2014047 711106 140058 83415 56643

Notes: Labor outcomes come from the American Community Survey (ACS), 2012-2019. Treatment variables
are constructed from geocoded Head Start center data from the Head Start Center Locator, merged to Public
Use Microdata Areas (PUMAS) using a geographic crosswalk. Treated PUMASs are those containing at least
one treated center (i.e., a center operated by a grantee-program eligible to apply for supplemental funding).
The averages are calculated using ACS person weights.
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Table A.2: Effect of the Head Start Expansions on Full-day Enrollment:

First Stage Sensitivity Using PUMA-level Treatment

First-stage spec checks: share full-time, PUMA treatment
2015 state

Time-varying 2015 state Pre-K enrollment& PUMA pre-employment
state Pre-K  Pre-K enrollment 2015 unemployment single mothers PUMA
Baseline enrollment flexible trends flexible trends flexible trends linear trends
(1) (2) (3) (4) (5) (6)
A: Weighted by Population 0-4
PUMA had at least one treated center*Post  10.4020*** 11.4046*** 7.6494%* 5.6489*** 9.6990*** 3.2582
(1.8240) (1.8831) (2.0048) (2.0230) (1.7733) (2.4785)
Y-mean 53.420 53.420 53.420 53.420 53.420 53.420
% Effect (100*Coef/Mean) 19.47 21.35 14.32 10.57 18.16 6.10
R-Squared 0.833 0.834 0.836 0.836 0.835 0.863
Obs 7156 7156 7156 7156 7156 7156
B: Unweighted
PUMA had at least one treated center*Post  12.1482*** 12.2705*** 11.9690*** 11.8876*** 12.1810*** 2.8450**
(1.1157) (1.1513) (1.3091) (1.2956) (1.1144) (1.3593)
Y-mean 47.742 47.742 47.742 47.742 47.742 47.742
% Effect (100*Coef/Mean) 25.45 25.70 25.07 24.90 25.51 5.96
R-Squared 0.802 0.802 0.803 0.803 0.803 0.851
Obs 7156 7156 7156 7156 7156 7156
PUMA FE Y Y Y Y Y Y
Year FE Y Y Y Y Y Y
State preK enroll Y
2015 preK x year Y Y
2015 unemp x year Y
Pre-emp x year FE Y
PUMA linear trend Y

Notes: This table reports estimated coefficients and standard errors using a difference-in-difference (DD) model described in Equation 1. The
outcome is full-day Head Start enrollment at the grantee-program level (as a share of total enrollment). The treatment is assigned based on
a binary indicator that equals one if any Head Start center located in a given PUMA is operated by a grantee-program eligible to apply for
supplemental funding. The post dummy is an indicator for post-policy years, defined as post-2016. Panel A uses the county population of 0
to 4 year olds as weights in the regression, and Panel B reports unweighted regression results. The outcome data come from the PIR data,
2012-2019. Treatment variables are determined based on Head Start center data from the Head Start Center Locator, merged with a PUMA
crosswalk. Each regression uses PUMA and year fixed effects. Standard errors are clustered at the PUMA level. * p<0.10, xx p<0.05, * * %
p<0.01.
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Table A.3: Effect of Head Start Expansions on Full-day Enrollment:

First Stage Sensitivity Using Grantee-program-level Treatment

First-stage spec checks: share full-time, grantee-program treatment
2015 state

Time-varying 2015 state Pre-K enrollment& PUMA pre-employment
state Pre-K  Pre-K enrollment 2015 unemployment single mothers PUMA
Baseline enrollment flexible trends flexible trends flexible trends linear trends
(1) (2) 3) (4) (5) (6)
A: Weighted by Population 0-/
Grantee-program eligible*Post, ~ 14.2744*** 14.4654*** 12.5613*** 11.9805*** 14.1285*** 9.3404***
(1.7910) (1.8100) (1.9202) (1.8978) (1.8565) (2.9203)
Y-mean 53.420 53.420 53.420 53.420 53.420 53.420
% Effect (100*Coef/Mean) 26.72 27.08 23.51 22.43 26.45 17.48
R-Squared 0.935 0.935 0.936 0.937 0.935 0.955
Obs 7156 7156 7156 7156 7156 7156
B: Unweighted
Grantee-program eligible¥Post ~ 14.8982*** 15.0305%** 14.8787*** 14.9144** 14.9099*** 8.2242%**
(1.0590) (1.0785) (1.2259) (1.2239) (1.0623) (1.6512)
Y-mean 47.742 47.742 47.742 47.742 47.742 47.742
% Effect (100*Coef/Mean) 31.21 31.48 31.16 31.24 31.23 17.23
R-Squared 0.903 0.903 0.903 0.903 0.903 0.935
Obs 7156 7156 7156 7156 7156 7156
Grantee-Program FE Y Y Y Y Y Y
Year FE Y Y Y Y Y Y
State preK enroll Y
2015 preK x year Y Y
2015 unemp x year Y
Pre-emp x year FE Y
PUMA linear trend Y

Notes: This table reports estimated coefficients and standard errors using a difference-in-difference (DD) model described in Equation 1. The
outcome is full-day Head Start enrollment at the grantee-program level. The treatment is assigned based on a binary indicator that equals
one if the Head Start grantee is eligible to apply for the supplemental grant, defined as having less than 40 percent full-day enrollment in
2015. The post dummy is an indicator for post-policy years, defined as post-2016. Panel A uses the county population of 0 to 4 year olds as
weights in the regression, and Panel B reports unweighted regression results. The data come from the PIR data, 2012-2019. Each regression
uses grantee-program and year fixed effects. Standard errors are clustered at the grantee-program level. x p<0.10, #*x p<0.05, x * * p<0.01.



Table A.4: Effect of Head Start Expansions on Head Start Enrollment

Full-day enrollment Total enrollment
Weighted Unweighted Weighted Unweighted
(1) (2) (3) (4)
Panel A: At least one treated center in a PUMA
PUMA had at least one treated center*Post 51.770%* 47.275%  -72.050%** -14.108
(22.068) (17.081) (21.897) (17.018)
Preperiod Mean Y 283.52 237.19 632.03 476.85
% Effect (100*Coef/Mean) 18.26 19.93 -11.40 -2.96
Obs 7156 7156 7156 7156
Panel B: Share of treated centers in a PUMA
PUMA share of treated centers*Post 107.975%**  86.302*** -35.725 13.033
(22.133) (14.729) (33.996) (16.206)
Preperiod Mean Y 283.52 237.19 632.03 476.85
% Effect (100*Coef/Mean) 38.08 36.38 -5.65 2.73
Obs 7156 7156 7156 7156
PUMA FE Y Y Y Y
Year FE Y Y Y Y

Notes: Table reports estimated coefficients and standard errors using a difference-in-difference (DD)
model described in Equation 1. The outcomes are Head Start full-day enrollment and total enroll-
ment in levels at the grantee-program unit, as reported in the Program Information Reports (PIR).
The treatment is assigned based on (1) a binary indicator that equals one if any Head Start center
located in a given PUMA is affiliated with a grantee program eligible to apply for supplemental
funding in Panel A, and (2) the fraction of centers within a PUMA that are affiliated with eligible
grantee-programs in Panel B. The post dummy is an indicator for post-policy years, defined as post-
2016. Column 1 and 3 use the county population of 0 to 4-year olds as weights in the regression,
and Column 2 and 4 report unweighted regression results. The outcome data come from the PIR
data, 2012-2019. Treatment variables are determined based on Head Start center data from the
Head Start Center Locator, merged with a PUMA crosswalk. Each regression uses PUMA and year
fixed effects. Standard errors are clustered at the PUMA level. x p<0.10, *x p<0.05, * * x p<0.01.
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Table A.5: Effect of Head Start Expansions on Any Preschool Enrollment

Past 12 months

Any school
enrollment Any public
(1) (2)
PUMA had at least one treated center*Post 0.006 0.000
(0.010) (0.010)
Mean Y (pre) 0.461 0.359
Mean Y (post) 0.469 0.372
Post-Pre Mean Y 0.008 0.013
% Effect (100*Coef/Mean) 1.236 0.121
Mean X (Dummy) 0.592 0.592
R-Squared 0.085 0.085
Obs 72501 72501

Notes: American Community Survey (ACS) school enrollment information is asked for children
ages 3 and above, so the sample includes children of single mothers, aged 3-4. This table reports
estimated coefficients and standard errors using a difference-in-difference (DD) model described in
Equation 1, where treatment is assigned based on a binary indicator that equals one if any Head Start
center located in a given PUMA is operated by a grantee-program eligible to apply for supplemental
funding. The post dummy is an indicator for post-policy years, defined as post-2016. Treatment
variables are determined based on Head Start center data from the Head Start Center Locator,
merged with a PUMA crosswalk. The outcomes are any school enrollment and any public school
enrollment, as reported in the ACS. Each regression is weighted by ACS person weights, includes
PUMA and year fixed effects, and control variables for race and ethnicity. The Y-mean refers to the
analytical sample mean. Standard errors are clustered at the PUMA level. * p<0.10, **x p<0.05,
* %+ p<0.01.
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Table A.6: Characteristics of Head Start Families in 2015 using PIR Data

by Treatment Status

Full sample Treated Untreated

Share (%)  Count Share (%) Count Share (%)  Count
Single-parent families 56.4 460,780 52.7 219,223 60.4 241,557
Two-parent families 43.6 320,678 47.3 186,670 39.6 134,008
Single-parent: employed 55.4 246,356 53.2 113,929 57.8 132,427
Single-parent: not working 44.6 214,140 46.8 105,176 42.2 108,964
Two-parent: both employed 24.2 68,195 22.8 37,216 25.6 30,979
Two-parent: one employed 59.2 199,024 60.3 117,604 57.9 81,420
Two-parent: neither working 16.7 53,309 16.9 31,766 16.5 21,543
N grantee programs 1,538 797 741

Notes: The unit of observation is the Head Start grantee program. Data come from the Office of
Head Start Program Information Report (PIR), Section C, 2015. The sample is restricted to Head
Start preschool programs (Early Head Start is excluded) and to the 1,538 programs that match
the grantee-program-level treatment; Of these, 797 are treated, and 741 are untreated. For each
row, "Share (%)" reports the unweighted mean across programs of the corresponding program-level
share. The denominator for the family-composition rows is the total number of families reported by
the program, and the denominator for the employment sub-rows is the total number of single-parent
(or two-parent) families with a reported employment status. "Count" reports the sum of the raw
family counts across the programs in each subsample.
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Table A.7: Effect of Head Start Expansions on Other Family Economic Outcomes

Past 12 months

Below Any
Poor  130% poverty line Any SNAP  Welfare
(1) (2) (3) (4)
PUMA had at least one treated center*Post -0.011 -0.012* -0.015** -0.017***
(0.007) (0.007) (0.007) (0.005)
Mean Y (pre) 0.498 0.609 0.602 0.115
Mean Y (post) 0.433 0.547 0.525 0.090
Post-Pre Mean Y -0.065 -0.062 -0.078 -0.025
% Effect (100*Coef/Mean) -2.194 -2.038 2412 -14.934
Mean X (Dummy) 0.596 0.596 0.596 0.596
R-Squared 0.095 0.104 0.112 0.075
Obs 140058 140058 140058 140058

Notes: This table reports estimated coefficients and standard errors using a difference-in-difference
(DD) model described in Equation 1, where treatment is assigned based on a binary indicator that
equals one if any Head Start center located in a given PUMA is operated by a grantee-program
eligible to apply for supplemental funding. The post dummy is an indicator for post-policy years,
defined as post-2016. Outcome data come from the ACS data, 2012-2019. Each column reports the
results from a separate regression using the outcomes listed in the header. Poor is defined in the
ACS based on the family poverty line, which is determined by the family’s size, number of children,
and age of the householder. The sample is restricted to mothers of children ages 0 to 4 years old.
Treatment variables are determined based on Head Start center data from the Head Start Center
Locator, merged with a PUMA crosswalk. Each regression is weighted by ACS person weights,
includes PUMA and year fixed effects, and control variables for race and ethnicity. The Y-mean

refers to the analytical sample mean. Standard errors are clustered at the PUMA level. x p<0.10,
wxx p<0.05, * x x p<0.01.
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Table A.8: Effect of Head Start Expansions on Maternal Labor Supply for

Married Mothers with Young Children 0—4

Past 12 months

Full-time Usual hours worked Wage income ~Vvage income
Employed employed per week >0 (2015 USD)
(1) ) 3) (4) (5)
Panel A: Married - All
PUMA had at least one treated center*Post  -0.009*** 0.002 -0.199 -0.009*** -768.331**
(0.003) (0.004) (0.141) (0.003) (322.139)
Mean Y (pre) 0.665 0.465 23.733 0.632 26311.590
Mean Y (post) 0.689 0.492 24.751 0.655 29918.671
Post-Pre Mean Y 0.024 0.027 1.018 0.023 3607.081
% Effect (100*Coef/Mean) -1.315 0.413 -0.840 -1.432 -2.920
Mean X (Dummy) 0.632 0.632 0.632 0.632 0.632
R-Squared 0.051 0.038 0.047 0.046 0.097
Obs 571048 571048 571048 571048 571048
Panel B: Married - HS or less
PUMA had at least one treated center*Post -0.009 0.001 -0.239 -0.006 -46.296
(0.007) (0.006) (0.265) (0.007) (233.654)
Mean Y (pre) 0.509 0.320 17.357 0.477 9958.497
Mean Y (post) 0.518 0.332 17.782 0.485 10889.854
Post-Pre Mean Y 0.008 0.012 0.425 0.008 931.357
% Effect (100*Coef/Mean) -1.705 0.171 -1.375 -1.298 -0.465
Mean X (Dummy) 0.639 0.639 0.639 0.639 0.639
R-Squared 0.057 0.045 0.053 0.054 0.051
Obs 160850 160850 160850 160850 160850
Panel C: Married - some college
PUMA had at least one treated center*Post -0.002 0.011 0.034 -0.004 163.497
(0.007) (0.008) (0.287) (0.007) (367.327)
Mean Y (pre) 0.675 0.446 23.295 0.640 18386.232
Mean Y (post) 0.692 0.464 23.957 0.652 19397.425
Post-Pre Mean Y 0.017 0.019 0.663 0.012 1011.194
% Effect (100*Coef/Mean) -0.366 2.473 0.144 -0.671 0.889
Mean X (Dummy) 0.663 0.663 0.663 0.663 0.663
R-Squared 0.055 0.054 0.057 0.053 0.051
Obs 136456 136456 136456 136456 136456
Panel D: Married - College or more
PUMA had at least one treated center*Post -0.007* 0.003 -0.062 -0.008* -866.995
(0.004) (0.005) (0.187) (0.004) (569.921)
Mean Y (pre) 0.770 0.578 28.502 0.737 42395.582
Mean Y (post) 0.791 0.602 29.359 0.758 46621.681
Post-Pre Mean Y 0.021 0.023 0.857 0.021 4226.099
% Effect (100*Coef/Mean) -0.905 0.562 -0.216 -1.112 -2.045
Mean X (Dummy) 0.612 0.612 0.612 0.612 0.612
R-Squared 0.050 0.045 0.048 0.046 0.068
Obs 273742 273742 273742 273742 273742
PUMA FE Y Y Y Y Y
Year FE Y Y Y Y Y

Notes: This table reports estimated coefficients and standard errors using a difference-in-difference (DD) model
described in Equation 1, where treatment is assigned based on a binary indicator that equals one if any Head Start
center located in a given PUMA is operated by a grantee-program eligible to apply for supplemental funding. The post
dummy is an indicator for post-policy years, defined as post-2016. Each column reports the results from a separate
regression using the labor market outcomes listed in the header. The sample is restricted to mothers of children ages
0 to 4 years old. Outcome data come from the ACS data, 2012-2019. Treatment variables are determined based on
Head Start center data from the Head Start Center Locator, merged with a PUMA crosswalk. Each regression is
weighted by ACS person weights, includes PUMA anglgvear fixed effects, and control variables for race and ethnicity.
The Y-mean refers to the analytical sample mean. Standard errors are clustered at the PUMA level. % p<0.10, #x

p<0.05, * x x p<0.01.



Table A.9: Placebo Comparisons: Effect of Head Start Expansions
on Labor Supply of Mothers with Older Children

Youngest Child Aged between 5 and 6 Youngest Child Aged between 7 and 11
Married Mothers High Educated Mothers Married Mothers High Educated Mothers

A: Employed

PUMA had at least one treated center*Post 0.0036 0.0077 0.0034 0.0002
(0.0061) (0.0069) (0.0039) (0.0044)
Y-mean 0.731 0.829 0.766 0.853
X-mean 0.630 0.606 0.630 0.603
R-Squared 0.063 0.070 0.045 0.045
Obs 162052 81073 379913 190739

B: Full-time employed (35+ hrs/wk)

PUMA had at least one treated center*Post 0.0098 0.0144* 0.0073 0.0076
(0.0067) (0.0084) (0.0045) (0.0056)
Y-mean 0.508 0.623 0.537 0.642
X-mean 0.630 0.606 0.630 0.603
R-Squared 0.051 0.073 0.036 0.056
Obs 162052 81073 379913 190739

C: Usual hours worked per week

PUMA had at least one treated center*Post 0.3579 0.3217 0.1578 0.1176
(0.2556) (0.3146) (0.1687) (0.2060)
Y-mean 26.079 30.870 27.599 32.032
X-mean 0.630 0.606 0.630 0.603
R-Squared 0.059 0.071 0.043 0.050
Obs 162052 81073 379913 190739

D: Wage income last year > 0

PUMA had at least one treated center*Post 0.0034 0.0062 0.0059 0.0026
(0.0063) (0.0072) (0.0041) (0.0048)
Y-mean 0.690 0.792 0.722 0.812
X-mean 0.630 0.606 0.630 0.603
R-Squared 0.059 0.068 0.043 0.047
Obs 162052 81073 379913 190739

E: Wage income (2015 USD)

PUMA had at least one treated center*Post -647.1847 -737.3215 376.9609 758.6721
(632.5398) (1095.6566) (420.8733) (715.0851)
Y-mean 30738.420 48467.308 32322.732 50450.648
X-mean 0.630 0.606 0.630 0.603
R-Squared 0.094 0.075 0.072 0.047
Obs 162052 81073 379913 190739
Ind. Control: Race, Hispanic Y Y Y Y
PUMA FE Y Y Y Y
Year FE Y Y Y Y

Notes: This table reports estimated coefficients and standard errors using a difference-in-difference (DD) model
described in Equation 1, where treatment is assigned based on a binary indicator that equals one if any Head Start
center located in a given PUMA is operated by a grantee-program eligible to apply for supplemental funding. The
post dummy is an indicator for post-policy years, defined as post-2016. For each outcome panel, separate regressions
are estimated for each of the four column-defined subgroups. Outcome data come from the ACS data, 2012-2019.
Highly educated mothers are defined as those with a college degree or more. Treatment variables are determined
based on Head Start center data from the Head Start Center Locator, merged with a PUMA crosswalk. Each
regression is weighted by ACS person weights, includes PUMA and year fixed effects, and control variables for race
and ethnicity. The Y-mean refers to the analytical sample mean. Standard errors are clustered at the PUMA level.
* p<0.10, ** p<0.05, * * * p<0.01.
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Figures

Figure A.1: Full-Day Share of Head Start Enrollment, 2012-2019
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Notes: This figure shows annual full-day enrollment in Head Start, weighted by the county-level number of 0 to 4
year olds.

Source: Head Start Program Information Reports (PIR), 2012-2019. The PIR is a publicly available administrative
dataset collected annually by the Office of Head Start (OHS) for the program years labeled by the spring of the
service year (e.g., 2017 refers to the 2016-2017 service year).
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Figure A.2: First Stage Event Study: The Effect of Head Start Expansions
on Full-Day Share of Head Start Enrollment
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Notes: Figures present estimated coefficients and 95% confidence intervals using an event-study type specification
described in Equation 2. The outcome data come from the PIR data: share of full-day enrollment in Head Start. In
Panel (a), Treatment variables are determined based on Head Start center data from the Head Start Center Locator,
merged with a PUMA crosswalk. The regression specification uses PUMA and year fixed effects, and standard errors
are clustered at the PUMA level. In Panel (b), the treatment variable is determined at the grantee-program based
on eligibility criteria for the grants. The regression specification uses Grantee-program and year fixed effects, and
standard errors are clustered at the grantee-program level. Source: Head Start Program Information Reports (PIR),
2012-2019. The PIR is a publicly available administrative dataset collected annually by the Office of Head Start
(OHS) for the program years labeled by the spring of the service year (e.g., 2017 refers to the 2016-2017 service year).
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Figure A.3: Share of Head Start Centers Operated by Eligible Grantees in Each PUMA

Notes: This figure displays the share of Head Start centers within a geographic area, as defined by PUMASs, operated
by grantee-programs eligible to apply for supplemental duration expansion funding in 2015. Source: Head Start
Program Information Reports (PIR) and center locator in 2015, mapped to PUMAs.
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Figure A.4: Pre-existing Socio-demographic Trends by Policy Exposure
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Notes: The unit of analysis is the PUMA and years before the policy introduction. The variables correspond to
aggregated PUMA characteristics. The figure plots estimated event study coefficients and 95% confidence intervals,
where treatment is assigned based on a binary indicator that equals one if any Head Start center located in a given
PUMA is operated by a grantee-program eligible to apply for supplemental funding. The data come from the ACS
data, 2012-2015 aggregated at the PUMA-year level. The regression specification is weighted by ACS person weights
and includes PUMA and year fixed effects.
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Figure A.5: Correlations Between Head Start Full-Day Expansions and
PUMA Socio-Demographic Characteristics
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Notes: The unit of analysis is PUMA-year. The variables correspond to aggregated household characteristics. The
figure plots estimated coefficients and 95% confidence intervals using Equation 1, where treatment is assigned based
on a binary indicator that equals one if any Head Start center located in a given PUMA is operated by a grantee-
program eligible to apply for supplemental funding. The post dummy is an indicator for post-policy years, defined
as post-2016. The data come from the ACS data, 2012-2019 aggregated at the PUMA-year level. The regression
specification includes PUMA and year fixed effects.
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Figure A.6:

The Effect of Head Start Expansions on Labor Supply of Single Mothers
with Young Children 0-4, Heterogeneity
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Notes: Figures display five separate DD coefficients across different sugroups; all, by race, and by education, one
figure per outcome. Markers report the coefficient with significance stars; bars are 95% confidence intervals. The
outcome data come from the ACS data, 2012-2019. Each regression is weighted by ACS person weights, includes
PUMA and year fixed effects, and control variables for race and ethnicity (when applicable). Standard errors are
clustered at the PUMA level. For details, see the notes in Table 2.
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Figure A.7: The Effect of Head Start Expansions on Labor Supply of Single Mothers
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Notes: Figures display the DD coefficient across the six specifications, one figure per outcome. Markers report the
coefficient with significance stars; bars are 95% confidence intervals. The outcome data come from the ACS data,
2012-2019. Each regression is weighted by ACS person weights, includes PUMA and year fixed effects, and control
variables for race and ethnicity. Standard errors are clustered at the PUMA level. For details, see the notes in
Table 2.
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Figure A.8: The Effect of Head Start Expansions on Labor Supply of Single Mothers
with Young Children 0-4, Randomized Treatment Timing
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Notes: This figure plots the estimated coefficients from 1000 permutations of our preferred specification. The red
line represents the true estimated effect. The outcome data come from the ACS data, 2012-2019. For these figures,
PUMA treatment assignment and post policy year have been randomized. Each regression is weighted by ACS
person weights, includes PUMA and year fixed effects, and control variables for race and ethnicity. Standard errors
are clustered at the PUMA level.
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