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Abstract

This paper explores the consequences of the COVID-19 pandemic for child
development in the United States by way of changes in participation in center-
based child care and preschool, or early care and education (ECE). The pandemic
appears to have reduced ECE enrollment and exacerbated existing inequalities in
ECE participation. However, these effects have varied in timing across
demographic groups and in intensity across states. The unique set of forces
driving the participation declines — as well as pandemic impacts on ECE quality
in addition to quantity — also suggest care in generalizing from pre-pandemic
research findings when contemplating the impacts for child development. Prior
research is still helpful, however, and it also offers frameworks for understanding
the drivers of more localized ECE effects and their implications. I conclude with
thoughts on the long-standing challenges in ECE that were brought into sharp
relief by the pandemic.
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1. Introduction

Infants and toddlers today have essentially never known a world without COVID-19; for
slightly older children, that world may seem a distant memory. Pandemic-induced closures of
schools and child care centers have attracted media and academic attention, but these discussions
often quickly return to the implications for parents, rather than for the children themselves. This
is especially the case for children under the age of 5. Unlike elementary and secondary
education, the care of infants and toddlers simply cannot be delivered remotely or in some hybrid
format; the same might also be said for preschool-aged children, even though it has certainly
been tried over the course of the pandemic. Young children simply require adult supervision.

This paper concerns how the COVID-19 pandemic may be affecting child development,
focusing on potential impacts by way of changes in participation in center-based child care and
preschool — what I refer to collectively as early care and education (ECE). Center closures, state
regulations affecting capacity, and rising costs from staffing shortages and implementation of
safety measures have made ECE out of reach for many families over the past 18 months. At the
same time, unemployment, labor market departures to care for school-age children, and safety
considerations have also lowered ECE demand. The situation was already fraught: Despite the
importance of the earliest years for brain development, the U.S. ECE landscape has historically
been characterized by low subsidization and low enrollment rates by international standards and
large participation gaps by race, ethnicity, and socioeconomic status (SES) (Cascio, 2021).

A recent comprehensive review of many state and local studies and several smaller-scale
national surveys suggests that the pandemic may have exacerbated some gaps in ECE
participation (Weiland, et al., 2021). A distinction of this paper is that I rely on large-scale data
consistent in their collection across the U.S. These are not the person-level data typically used to
estimate ECE enrollment rates, which are not yet available for 2020. Rather, I analyze census
tract-level data from the recently released U.S. Database of Childcare Closures during COVID-
19 (Lee and Parolin, 2021a). Merging these data to information on pre-pandemic tract population
characteristics, I investigate whether small areas with more young children in several
demographics experienced larger declines in visits to ECE providers.

The data suggest that the pandemic reduced ECE enrollment and exacerbated existing
inequalities in ECE participation. Reductions in visits to ECE providers were particularly
pronounced at the start of the pandemic but continued through at least the summer of this year
and have been felt most acutely by Latino and Black children. However, these effects have
varied in timing across demographic groups and in intensity across states, suggesting they owe to
no single driving force. The unique set of forces driving participation declines — as well as
pandemic impacts on ECE quality in addition to quantity — also suggest care in drawing
inferences about their impacts on child development from pre-pandemic research findings.

Yet, the research base is still helpful, however, and it offers frameworks for
understanding state and local ECE effects and their implications for child development. These
are standard economic and statistical frameworks that structure how economists think about ECE
in theory and using data. In addition to describing these frameworks, I conclude with thoughts
about the long-standing challenges in ECE that were brought into sharp relief by the pandemic.



2. An Economic Framework

Whether a child participates in ECE is a parental choice. It is at once a consumption
decision, about improving a family’s well-being in the short term, and an investment decision,
about improving a child’s well-being over the longer term. Purchasing ECE can improve a
family’s well-being today because it provides child care; by freeing up the parent who would
have been the primary caregiver — typically the mother — to participate in the labor market,
family income can rise, expanding the family’s scope to purchase other goods and services. ECE
is an investment because it yields returns in the future by strengthening the foundation on which
later investments in the child’s human capital will build.

Families may vary in how much they value these additional consumption possibilities and
the child’s later life well-being. But variation in parental decisions about ECE participation, at
least in the U.S., has historically stemmed more from the costs of accessing ECE in relation to
family income. Anticipated out-of-pocket payments to ECE providers are typically not zero and
indeed can be quite high. The nearest ECE center may also be far from home, further raising the
costs of participation. A mother’s potential earnings could well be below these costs combined,
in which case paying for ECE would require additional sources of income and be solely about
the future return. And other sources of income — earnings of a partner, transfer income — might
not be enough both to pay for ECE and still put a roof over a family’s head and food on the table.
Even if they were sufficient to do so, families may still choose informal or parental care to free
up this income for other uses.

In the absence of government intervention, ECE prices would be determined in a
marketplace by supply — the marginal willingness of providers to operate — and demand — the
marginal willingness of families to pay. Public policies can shift the supply curve, potentially
lowering the ECE price (in the case of provider-side subsidization) or raising it (in the case of
regulations that raise operating costs), and individual families must always take the resultant
price of ECE as given. In the discussion to follow, I therefore consider price — and costs of
accessing ECE more generally — to be “supply-side” factors. Remaining factors affecting ECE
demand — maternal wage offers, other income, preferences — will be “demand-side” factors.!

The next two sections use this economic framework as scaffolding for understanding
levels and racial, ethnic, and SES-based gaps in ECE participation both in the immediate pre-
pandemic period and during the pandemic itself. Before the onset of COVID-19, the story was
largely a supply-side one, as the price of ECE was high relative to income for most families
given the modesty of government intervention. Patterns of ECE participation reflect this: overall
participation rates were typically higher among children from better-resourced families. The
pandemic then lowered ECE participation by affecting both supply (i.e., by increasing operating
costs, making it difficult to stay open at a given price) and demand (e.g., by reducing incomes or
changing preferences). The effects on a given demographic group thus depend on factors like
pre-existing profit margins of ECE providers in areas where it resides and the economic

! A separate choice problem concerns the government’s decision to intervene in this market. The overriding
justification for intervention is the liquidity constraint that families face in making ECE participation decisions for
their children. There is a “market failure” because there is a missing market: it is not possible for families to
borrow against the future to finance ECE today (Cascio, 2017; U.S. Department of the Treasury, 2021).



incidence of the pandemic for and risk tolerance of that group. The anticipation is that more
disadvantaged populations have been more affected, exacerbating existing participation
inequalities, and this is indeed what the evidence suggests.

3. The Pre-Pandemic Norm
3.1  Supply-side factors

Even though kindergarten is free for families and offered essentially universally by
school districts across the U.S.,> ECE is effectively a luxury that most American families cannot
afford. Unlike other high-income countries, the U.S. relies heavily on private providers and
offers little in the way of government subsidies to offset the costs of private ECE. The subsidies
that do exist are also a hodgepodge, varying in their goals (human capital development versus
child care or work support), the initiating level of government (federal, state, local), and the ages
of children eligible and served. There is thus no ECE or child care “system” in the U.S., but
rather a set of largely uncoordinated and potentially duplicative government programs that are
still small in the aggregate, relative to both other government programs and spending on ECE
elsewhere in the developed world.

Table 1 outlines the major subsidy programs, giving total expenditures and estimated
percentages of the child population participating (if available) or of families with age-eligible
children, as of the most recently reported pre-pandemic program year.> Most extensive are
programs delivered directly by state or local government (or by private providers under
government contract), which focus on the development of preschool-aged children — Head Start,
a federal-local matching grant program dating to the mid-1960s targeting disadvantaged children,
and state pre-kindergarten (pre-K) programs, which vary in their eligibility requirements.* Still,
aggregate enrollment shares in age-eligible populations are low, not exceeding 34% (the state-
funded pre-K enrollment rate of 4-year-olds). By contrast, there is only one voucher program,
which is means-tested and prioritizes care over education — subsidies through the Child Care and
Development Fund (CCDF). Favorable tax treatment of private child care expenditures is even
more limited by comparison and offers little in the way of benefits for lower-income families.’

2 Public schools are “free” in the sense that families do not need to pay tuition for their children to attend. Yet,
families do make financial contributions to local public schools through local property tax payments (which can be
capitalized into rents for those who do not own homes) and state income (and sometimes sales) tax payments. An
important distinction is that families will pay these taxes across their entire lifetimes, thus spreading out the costs of
educating their children. This is how public education has solved the liquidity constraint problem that plagues ECE:
through school finance, families are able to borrow against the future to finance their children’s education.

3 This table is an updated version of Table 1 in Cascio (2017).

4 Some pre-K programs are means-tested or otherwise target disadvantaged populations, like Head Start. Others are
universal, in principle available to all children who meet age-eligibility requirements where they are offered
(Friedman-Krauss, et al., 2021; Cascio, 2020).

5 Expenses are only reimbursed ex post. Historically, the Child and Dependent Care Tax Credit (CDCTC) was non-
refundable, meaning that any difference between the credit and a tax filing unit’s federal tax liability could not take
the form of an income transfer. (See Cascio (2017) and Maag (2013).) However, the 2021 CDCTC is refundable
under provisions of the American Rescue Plan Act of 2021.



Table 1. Major ECEC Programs, by Child Age:
Most Recent Available Pre-Pandemic Year

Spending® % Fams.
(billions of % of Child Pop. Served, by Age w/ Kids
$2020) 0 1 2 3 4 0to4 Served Eligibility
Direct provision
State Pre-K 10.50 0.18 6.3 338 8.4 - Varies by state
Head Start 9.95 14 18 24 7.6 120 5.1 - <130% FPL
Tax and subsidy policy
CCDF Varies by state;
Child care no more than
Subsidies 10.61 1.8 36 46 49 48 4.0 3.5 85% SMI
Earned
CDCTC 3.29 - - - - - - 23.7 income>0%
Dependent Employer must
Care FSAs® 1.24 - - - - - - 6.7 offer

Sources: State-funded pre-K: Friedman-Krauss et al. (2021). Head Start: https://eclkc.ohs.acf-hhs.gov/about-us/article/head-
start-program-facts-fiscal-year-2019. CCDF Child Care Subsidies: https://www.acf.hhs.gov/occ/fact-sheet/characteristics-
families-served-child-care-and-development-fund-ccdf-based. CDCTC and Dependent Care FSAs:
https://home.treasury.gov/system/files/131/Estimated-Benefit-fr-CDCTC-and-FSA-for-2020-01142020.pdf. Population by
single year of age: https://www.census.gov/newsroom/press-kids/2020/population-estimates-detailed.html. Number of families
with children under age 12: https://www.census.gov/data/tables/2020/demo/families/cps-2020.html.

Notes: - =not available, FPL=federal poverty level, SMI=state median income, CDCTC=Child and Dependent Care Tax
Credit, FSA=Flexible Spending Account. Figures for the CDCTC and Dependent Care FSAs correspond to the 2020 tax year,
figures for state-funded pre-K correspond to the 2019-20 academic year, and figures for Head Start and the CCDF correspond
to the 2019 fiscal year. Monetary values are inflated to 2020 dollars using the CPI-U. Program-specific enrollment numbers
by age were normalized by Census Bureau estimates of population for July 1, 2019, and the number of family beneficiaries
was normalized by Census Bureau estimates of the number of families with children under the age of 12. a These are outlays
by the federal government (in the case of Head Start, the CDCTC, and dependent care FSAs), by federal and state government
(in the case of CCDF child care subsidies), and by state governments (in the case of state-funded pre-K). b Also known as the
"child care exclusion" or the "employment exclusion." ¢ For a married couple to be eligible to be able to claim the CDCTC,
both parents must be working or looking for work or one parent must be working or looking for work if the other is attending
school full time. d Beneficiaries in practice have positive tax liability. This has changed for the 2021 tax year for the CDCTC
because the American Rescue Plan Act of 2021 expanded the CDCTC and made it refundable.

At the same time as there has historically been little subsidization of ECE participation in
the U.S., the price of ECE is high. Even though workers in this sector are often lucky to earn
more than the minimum wage, hiring enough staff to ensure adequate staff-to-child ratios and
meeting other state licensing requirements — not to mention providing a stimulating and
nurturing environment — can make for hefty full-time, full-year sticker prices, just for a provider
to stay afloat. As of 2019, the estimated average cost of full-time, full-year care was $16,500 per



child not yet eligible for kindergarten.® To put this figure in perspective, also in 2019, an
estimated 34.5% (63.5%) of the population under age 18 lived in a family where such a price tag
would have accounted for at least 30% (15%) of family income (Fox, 2020).” As a result, the
child care expenditures the average family incurs in practice are lower, as they substitute toward
less expensive family day care or informal care or use ECE less intensively.

Aside from high sticker prices where they operate, ECE providers are also absent in
many communities, adding further to the costs of accessing ECE. Approximately 51% of young
children live in neighborhoods the Center for American Progress (CAP) has classified as “child
care deserts” — census tracts (areas with populations between 2,500 and 8,000) with at least 50
children under age 5 where the ratio of children to child care slots is 3-to-1 or above (Malik and
Hamm, 2017; Malik et al., 2018).8 I come to a similar conclusion based on the data I will use to
analyze ECE participation during the pandemic, which include counts of ECE centers by census
tract in the months right before the pandemic began (see Section 4). In these data, the average
child under 5 in January 2020 resided in a census tract with 0.62 ECE providers — or an
estimated 33 to 34 ECE slots — for every 100 children ages 0 to 4.°

3.2 Pre-pandemic ECE enrollment

Against this backdrop, it should not be surprising that U.S. enrollment rates in ECE have
historically been not just low by international standards but also pulled down the most by
populations with lower ability to pay. Among the Organisation for Economic Co-operation and
Development (OECD) countries, the U.S. ranks second to last (to Turkey) in the share of 4-year-
olds enrolled in pre-primary education (public and private combined), at 64% (Cascio, 2021).
ECE participation rates of younger children in the U.S. are lower still. According to the School
Enrollment Supplements of the October Current Population Survey (CPS), an authoritative
source on school enrollment of the U.S. population ages 3 and over, only 39% of 3-year-olds
were enrolled in a public or private preschool or nursery school over 2015 to 2019 (Flood et al.,
2020). Calculations from the 2019 Early Childhood Program Participation (ECPP) survey yield
an ECE participation rate for 1- to 2-year-olds of approximately 26%.!°

6 Using the 2019 Early Childhood Program Participation (ECPP) survey, Cui and Natzke (2021) report an average
hourly cost of $8.22 for center-based care for children ages 0 to 5 (and not enrolled in kindergarten). Assuming
2000 hours of care a year (40 hours a week for 50 weeks) yields an average annual cost of full-time care of $16,440.
"1n 2019, 34.5% (63.5%) of the population under age 18 lived in families with incomes below 200% (400%) of the
federal poverty level (FPL). In 2019, the FPL for a two-adult, two-child family was $25,926 (Fox, 2020).

8 CAP has recently updated their methodology for identifying child care deserts so as not to be dependent on census
tract boundaries (Malik et al., 2020), taking up the distance-based approach of Davis, Lee, and Sojourner (2019).
This paper compares to the original tract-based measure due to current constraints on available data that track
changes in use of child care centers during the pandemic.

° Population estimates are from the 2015 to 2019 American Community Survey (ACS) (Manson et al., 2021). This
calculation assumes that the average ECE provider serves 54 children, as reported in the 2012 National Survey of
Early Care and Education (National Survey of Early Care and Education Project Team, 2014).

101 arrive at the 26% figure by multiplying the share of 1- to 2-year-olds participating in at least one weekly
nonparental care arrangement (0.55) by the share of those children participating in center-based care (0.47). The
comparable figure for 3- to 5-year-olds not in kindergarten is 61% (=0.74 x 0.83) (Cui and Natzke, 2021).



Figure 1. ECE Enrollment Rates by Age and Characteristic, 2015-19

A. 3 Year Olds B. 4 Year Olds C. 5 Year Olds (K or pre)
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Source: Public use microdata samples from the October Current Population Survey School Enrollment Supplement
for 2015-2019 (Flood et al., 2020).

Notes: Author’s calculations weighting by final sampling weights and limiting sample to 3-to 5-year-old children
residing in the 50 states or Washington, D.C. for whom age and school enrollment are not allocated. Children are
defined as lower income if reported annual family income is below $50,000 (roughly 200% of the FPL for this period).
Children are coded as having parents with no college degree if all parents present in the household do not have at least
a 2-year college degree.

The first two panels of Figure 1 show pre-pandemic ECE enrollment gaps for 3- and 4-
year-olds, based on data from the 2015 to 2019 October CPS School Enrollment Supplements.
The last panel presents the same statistics for the combined kindergarten/preschool enrollment
rate of 5-year-olds, most but not all of whom would have been eligible to attend kindergarten.!!
Children from lower-income families, defined here as having a family income below $50,000 (or
roughly 200% of FPL over this period), have lower ECE enrollment rates than their higher-
income counterparts. Public enrollment rates, which would include public pre-K and Head Start
(Table 1), favor lower-income children, but not by enough to overcome the 20-plus percentage
point differences in private enrollment rates. Similar patterns also arise by whether a child is
Latino and whether parents have at least a 2-year college degree. These rates and patterns have
been roughly stable over the past two decades (Figure A1) and appear as well in the ECPP and
other survey data (Cui and Natzke, 2021).!?> By contrast, gaps in combined preschool/
kindergarten enrollment rates across groups of 5-year-olds are smaller, even if private enrollment
remains more common among groups with more means.

An important distinction between most 5-year-olds and younger children, as noted above,
is that public schooling is free and universal for children who reach age 5 by some state or
locally specified date (e.g., September 1). In other words, public schools are available in
communities across the country, accessible by school bus even if distant from a child’s home,
and free once a child is eligible by age. This raises the question: To what extent does the

T focus on combined preschool/kindergarten enrollment rates for 5-year-olds because in states or school districts
that require entering kindergartners to be 5 by sometime earlier than October — which is true in most states today
(Friedman-Krauss et al., 2021) — some 5-year-olds in October would not be old enough for kindergarten.

12 There are also gaps in the quality of ECE experienced conditional on enrollment (Flood, et al., 2021).



Figure 2. Mean ECE Centers per 100 Children Under Age 5 in Census Tract
by Tract Population Characteristic, January 2020

No Yes No Yes No Yes No Yes

Lower income Black Latino No college degree

Sources: Number of ECE centers by census tract in January 2020: U.S. Database of Childcare Closures during COVID-
19 (Lee and Parolin, 2021a). Census tract population of children under age 5 and shares of overall tract population with
specific characteristics: 2015-19 ACS tabulations, compiled and distributed by NHGIS (Manson et al., 2021)

Notes: Author’s calculations. Census tracts that do not appear in the U.S. Database of Childcare Closures during COVID-
19 (Lee and Parolin, 2021a) are assumed to have zero ECE centers. Figures reported are weighted means of the number of
ECE Centers per 100 children under age 5 in a census tract, where the weights are estimated populations of children under
the age of 5 in each category. Category-specific populations are estimated by multiplying the population of children
under age 5 in the tract by the share of the overall tract population in each category. The share of the overall tract
population that is lower income is the share with family income below 200% FPL. The share of the overall tract
population that has no college degree is the share of adults aged 25 and over without at least a 2-year college degree.

variation in preschool enrollment rates of 3- and 4-year-olds across groups in Figure 1 reflect not
just a high price of the private ECE that exists in a community, but a lack of local ECE supply —
public or private — altogether?

Malik et al. (2018) find that child care deserts are more common in census tracts that are
lower-income or have more Latino children. Figure 2 shows the average number of ECE centers
in a census tract in January 2020 (from the data described in Section 4) per 100 children under age
5, weighted by estimated tract populations of children under age 5 with certain characteristics
(from the 2015-2019 American Community Survey (ACS) (Manson et al. (2021)). These tract
population estimates are potentially noisy because they are based on sample data and because
detailed tabulations of ethnic, racial, and other characteristics in narrow age groups are not



available for census tracts and so must be estimated.!®> Yet the pattern of means by characteristic
in Figure 2 is qualitatively like that in Figure 1, suggesting that highly localized measures of supply
do relate to enrollment. There are fewer ECE centers per capita not just in tracts where I estimate
there to be more lower income children (income below 200% FPL) and more Latino children, but
also in tracts with more children whose parents do not have college degrees (including 2-year
degrees). However, this pattern does not appear for Black children, where there is also less of a
difference in ECE participation (Figure 1).

3.3 Demand-side factors as revealed by kindergarten enrollment

The pre-pandemic norm in the U.S. was thus one of low ECE enrollment rates overall
and lower ECE enrollment rates for many disadvantaged groups. Supply-side factors — limited
direct public provision, high anticipated out-of-pocket expenditures on private ECE, potentially
long distances to the nearest provider — arguably play an important role in these patterns, taking
the income distribution of families with children as given. But other demand-side factors could
also be important. This is suggested by the fact that enrollment rates of 5-year-olds are far from
100% (Figure 1), despite public kindergartens being accessible and free to attend. In most states,
children are not legally required to be in school at age 5, so parents can still exercise discretion
over their school enrollment, weighing the benefits of starting school on time versus delaying
school entry. In a smaller set of states, kindergarten attendance is also not mandatory.

Recent analyses of school enrollment changes during the pandemic have found that
public kindergarten enrollment fell significantly during the 2020-21 academic year, even for
public schools that continued to operate in person (Dee et al., 2021; Musaddiq, et al. 2021). The
exact causes of this decline are unclear. However, the finding implies that some parents of
potential kindergartners perceived the benefits of in-person school during 2020-21 — short and
longer term — to be lower than the benefits of waiting, especially with the promise of a normal
start to the 2021-22 school year. And 2020-21 was far from normal: a variety of safeguards
were recommended to prevent the spread of COVID-19 — masking, strict cohorting (i.e., limited
to no cross-classroom interactions even within grade), and so on — and parents may have been
concerned about safety risks in in-person interactions. The short-term costs of delaying school
enrollment may have also declined, since the primary caregivers of more potential kindergartners
would have been at home, either due to job loss, labor market exit, or remote work arrangements.
Either way, public schools are likely to face challenges going forward due to an unusually large
kindergarten cohort this year and/or a lack of school readiness among this year’s first graders.

4. COVID-19 Shocks to ECE Participation
Despite the many reports of how hard the ECE sector was hit by the pandemic, we do not

know how the pandemic has affected ECE enrollment on a large scale. At the time of writing,
2020 versions of the large-scale microdata that have historically informed our understanding of

13 1 estimate the population of children under 5 in a specific demographic by multiplying the overall population of
children under 5 in the tract by the share of the overall tract population in that demographic. (Both figures are from
the 2015-2019 ACS (Manson et al. 2021).) Differences are much more muted using county level data (Figure A2).



ECE enrollment has not yet been released to the public. These data include not just the October
CPS, but also the ACS.!*

To explore patterns of ECE participation during the pandemic, I instead rely on a recently
released database giving changes in visits to ECE providers by month, relative to the same month
in 2019, since January 2020 (Lee and Parolin, 2021a). While the database does not provide
changes in visits to individual, geolocated providers, it comes close by providing statistics on
changes in visits to small sets of providers within census tracts. Given differences in the
demographics of these small geographic areas, I can therefore estimate group differences in
exposure to changes in visits to ECE providers, similarly to how I estimated group differences in
levels of exposure to ECE providers in January 2020 in Figure 2.

4.1  Data Sources and Key Variables

The U.S. Database of Childcare Closures during COVID-19 (Lee and Parolin, 2021a) is
derived from monthly anonymized data on visits to nearly 6.5 million locations across the U.S.
by around 40 million cell phone users, collected and distributed by SafeGraph.!> Categorizing
locations by their online descriptions in map applications and websites, SafeGraph has classified
over 85,000 locations under NAICS (North American Industry Classification System) code
62441 (“Child Day Care Services”) — what I refer to here as ECE providers or ECE centers. This
NAICS code is broad, including much of what would typically be considered ECE: child
care/day care centers, Head Start and pre-K programs that operate outside of schools, and
preschools/nursery schools. However, it does not include Head Start and pre-K programs
operating within public schools, which would also be considered ECE.!¢ Some states rely more
heavily than others on public schools to deliver pre-K (Friedman-Krauss, et al., 2021), so this
this is a limitation of the analysis to follow.

Lee and Parolin (2021a) provide four monthly ECE visitor statistics at the census tract
level from January 2020 forward, all expressed as changes relative to the same month in 2019.
The first is the average (percentage point) change in the number of ECE visitors to centers within
a tract. While this variable is technically an average, it is close to what is happening for
individual providers: for roughly a quarter of all census tracts — and 37% of tracts with any ECE
providers — there was only one ECE provider in January 2020, and 78% of tracts with any ECE
providers at baseline had no more than three. This information is helpful for understanding the
final three visitor statistics in the database — the fractions of centers in a tract experiencing
declines in visitor numbers (relative to the same month in 2019) of at least 25, 50, and 75
percentage points. For tracts with only one provider, these are essentially indicator variables for
visitor declines at or above various thresholds.

14 Recent release histories suggest the 2020 ACS will not be available until December 2021, and the 2020 October
CPS will not be available until February 2022. A benefit of the ACS is that it is a larger dataset. A drawback is that
households are interviewed throughout the year and that timing is not disclosed in public-use data, making it more
difficult than in the October CPS to know the grade for which a child is eligible.

15 The data are at https://osf.io/k3t98/. I use data through June 2021, several months after Lee and Parolin (2021b).
16 For a list of index entries for NAICS code 62441, see https://classcodes.com/lookup/naics-code-624410/. This
could be one reason why the number of ECE providers included, at roughly 85,000, is less than the total number of
centers reported in other data (i.e., 117,327 ECE centers, according to the U.S. Department of Health and Human
Services (2020)). ECE centers must also have an online presence, at least in a mapping application, to be included.




In the analysis below, I create two alternative variables from these three: the share of
centers in a tract experiencing declines in visitors of between 25 and 50 percentage points (where
pandemic visits are between 50 and 75% of pre-pandemic levels) and the share of centers
experiencing visitor declines of between 50 and 75 percentage points (where pandemic visits are
between 25 and 50% of pre-pandemic levels). The share of centers experiencing declines in
visits of 75 percentage points or greater is thus equivalent to the share with pandemic visits at or
below 25% of pre-pandemic levels. Because they are less sensitive to outliers, these variables
will be my preferred outcome measures.

There are several caveats on these measures, two of which were pointed out by Lee and
Parolin (2021b). First, because visits in the SafeGraph data are derived from cell phone
geolocation, cell phones must physically enter ECE centers to be counted as visits. If families
scaled back cell phone plans during the pandemic or if pick-up and drop-off locations for ECE
providers moved (e.g., to a nearby outdoor location), recorded declines in visits would overstate
actual declines in participation. Second, when calculated from tract level data, group exposure to
visitor declines will be mismeasured to the extent that families in the group enroll their children
in ECE centers outside of the census tract in which they reside.

Two other caveats on the data are relevant for this analysis. First, visitor declines above
some threshold, such as 50%, do not necessarily indicate “center closure,” despite the database
title. There were real ECE closures in the earliest months of the pandemic: a 2020 government
audit found half or more of ECE centers closed at least temporarily in 28 states (including
Washington, D.C.), and 42 states saw closures for at least a quarter of providers (U.S.
Department of Health and Human Services, 2020). Demand-side forces certainly contributed to
these closures as the massive layoffs at the start of the pandemic and stay-at-home orders would
have reduced both families’ financial capacity and need for child care. Indeed, all states except
one (Rhode Island) allowed ECE centers to remain open — for the children of essential workers if
not all children — and many still closed (U.S. Department of Health and Human Services, 2020).

This is not to say that supply-side factors were unimportant or have not become more
important as the pandemic has worn on. In fact, supply-side factors may be key to explaining
why providers may be extremely scaled back but not closed. States introduced a variety of
safety guidelines to ensure the safety of teachers, caregivers, and children with continued
operation. These guidelines, as described in U.S. Department of Health and Human Services
(2020), often involved physical distancing, potentially requiring lower child-to-staff ratios in a
fixed built environment. ECE providers may be operating “at capacity,” but that capacity is
limited. Capacity may also be limited in effect by difficulty in finding staff willing to work
under these conditions at low wages.

Second, exposure to changes in visits to ECE providers is not the same thing as a change
in ECE participation. That is, just because a particular demographic group is more concentrated
in tracts that experienced relatively large reductions in visits to ECE providers does not mean
that demographic itself experienced the decline. A compounding factor is that the demographic
measures at the tract level are noisy, as already noted. When ECE enrollment measures are
available, it will therefore be important to revisit the patterns described below to the extent
possible. Still, the database allows for calculation of more granular statistics than possible with
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survey data. With monthly data, for example, I can detect demographic variation in the amount
of exposure to reduced ECE enrollment that would be obscured in annual enrollment snapshots.
And given the geographic coverage of the database, I can explore racial, ethnic, and SES gaps in
exposure to ECE visit declines within individual states, which provides useful information for
policymakers but is not possible to calculate with precision using survey data.!’

4.2 Overall Trends in ECE Visits During the Pandemic

Figure 3 Panel A shows trends in the first measure — the (average) percentage change in
the number of visitors to the ECE provider(s) in a census tract. So that the figures represent the
average young child’s experience, I give more weight to visitor changes in tracts with higher pre-
pandemic populations of children under age 5. The figure exhibits the familiar V-shaped pattern
seen in other high-frequency data on economic activity during the early months of the pandemic
(e.g., Chetty et al., 2020; Albanesi and Kim, 2021): ECE providers experienced sharp declines
in the number of visits between March and April 2020, then converged to a new steady state
between May and July before dipping again (albeit not as dramatically) during the winter 2020
COVID-19 surge. In addition, children continued to be affected as late as June 2021, the most
recent month with data reported; at that time, visits to ECE providers remained on average more
than 10 percentage points below their June 2019 levels.

Exposure to declines in ECE visits in certain ranges mirror these patterns, as shown in
Figure 3 Panel B. In April 2020, the average child under 5 lived in a tract where 66% of ECE
centers were operating at 50% or less of their April 2019 capacity, if capacity is indeed captured
by the number of visitors. That is, at the peak of visitor declines in these data (where these
figures are most positive), well over half of ECE providers appear to have been providing
services to half or less of their clientele one year prior. By the summer of 2020, around 30% of
ECE centers remained similarly scaled back. As noted, visitor declines at this time could well
indicate real center closures (U.S. Department of Health and Human Services, 2020).!® But fast
forward to June 2021, and ECE providers still did not have the same number of visitors they did
in June 2019: only about half of ECE providers in the average child’s tract had visits at or above
75% of pre-pandemic levels, 27% of providers continued to have visits down by 50% or more,
and nearly 8% of ECE providers remained extremely impacted, with visits at or below 25% of
their June 2019 level. It thus appears that use of ECE centers remains lower than it was in 2019.

Again, “visits” to ECE providers are not equivalent to ECE participation. Even if they
were, there is not enough information in ECE participation or enrollment data alone to know the
relative weight to give to supply- versus demand-side factors. Regardless, the June 2021 figures
look improved relative to those for January through May of this year, providing some hint of a
move toward normalcy. At that time, the outlook was starting to seem rosier: there was hope
that vaccination rates would continue to rise, new case rates and death rates were declining, and
the Delta variant had not yet begun to spread. As more months of data become available, we will

171t is not possible to consider gaps in ECE participation at the state level in the (still quite useful and informative)
small-scale national surveys of ECE participation during the pandemic (e.g., Barnett, Jung, and Nores, 2020).

18 Consistent with closures, child care employment follows a similar pattern, as documented by the Center for the
Study of Child Care Employment: https://cscce.berkeley.edu/child-care-sector-jobs-bls-analysis/.
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Figure 3. Change in Visits to ECE Centers During COVID-19
Relative to Same Month in 2019, Tract Level Data
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Sources: Statistics on the change in visits to ECE centers by census tract: U.S. Database of Childcare Closures during
COVID-19 (Lee and Parolin, 2021a). Population of children under age 5 and shares of overall population with specific
characteristics: 2015-19 ACS tabulations compiled and distributed by NHGIS (Manson et al., 2021).

Notes: Author’s calculations. Figures reported are weighted means at the national level of variables in the tract-level
data, where the weight is the 2015-19 ACS estimate of the tract population under age 5.

be able to assess whether this apparent move back toward pre-pandemic levels of ECE
participation continued.

4.3 National Variation by Demographic

Figure 4 Panel A presents estimated national trends in SES, racial, and ethnic gaps in
exposure to extreme declines in visits to ECE providers relative to pre-pandemic levels (visits at
25% or less of pre-pandemic levels). To arrive at these gaps, I recalculated the relevant series in
Figure 3 Panel B twice, weighting first by the population of a group of interest (e.g., children in
families with incomes below 200% FPL), then by the remainder of the population (e.g., children
in families with incomes at or above 200% FPL) (see Figure A3). Figure 4 Panel A then gives
the difference these weighted averages across the two groups, month by month.!” To continue
with the example, a gap in exposure for lower-income children (dash and dot line) emerged in
April 2020 but was initially more favorable to lower-income children. That is, lower-income
children were /ess exposed to center closures during the early months of the pandemic, making
this gap negative. This is consistent with reports that Head Start centers, which target lower-

19 Figure A4 does the same but based on county level data. Estimates of county populations of Black and Latino
children under age 5 as of 2019 are available, as are 2015-19 ACS estimates of the share of families in a county with
children under age 5 with family incomes at or below the FPL. A drawback is that distance to centers does matter
for ECE participation (Davis, Lee, and Sojourner, 2019), and so centers per capita at the county level is a blunter
measure of the centers to which any given child would be exposed. Accordingly, while the patterns shown in Figure
A4 are qualitatively similar to those shown in Figure 4, the exposure gaps across groups are smaller in magnitude.
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Figure 4. Gaps in Exposure to Declines in ECE Visitors
Relative to Same Month in 2019, Tract Level Data
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Notes: Author’s calculations. Figures reported are differences in weighted means at the national level of variables in the
tract-level data. The first mean is weighted by the population in that demographic, estimated from the tract population
under age 5 and the share of the overall tract population in that demographic in 2015-19. The second mean is weighted by
the estimated population not in that demographic, calculated analogously. For the differences plotted in Panel A, these
weighted means are plotted in Figure A3.

income children (Table 1), were more likely to remain open than private ECE providers at the
start of the pandemic (Weiland et al., 2021), After a period of relative parity in exposure over the
remainder of 2020, however, lower-income children became more exposed to significant
declines in visits to ECE providers during 2021.

The remaining lines in Figure 4 Panel A correspond to other demographic differences —
by ethnicity (Latino children, solid line), by race (Black children, long dash line), and by parental
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education (no college degree, short dash line).?° Like lower-income children, Black children and
children from families with less-educated parents were less exposed to center closures in the first
months of the pandemic. But there was an increase in the relative exposure of Black children to
extreme declines in ECE visits at the start of 2021. By June 2021, the Black/non-Black gap in
exposure was in fact the largest of all groups considered. Nevertheless, the census tracts in
which Latino children under 5 reside appear to have been hit relatively hard by extreme declines
in ECE visits throughout the pandemic: the Latino/non-Latino gap is positive — meaning more
exposure of Latino children to ECE visitor declines — for all months from May 2020 forward.

The remaining panels of Figure 4 show the same series for the three other measures
considered in Figure 3. A similar pattern emerges for visits in the 25 to 50% range of pre-
pandemic levels (Panel B): Latino children are relatively more exposed throughout the
pandemic, and a substantial gap for Black children emerges in 2021. On the other hand, all
groups under consideration were relatively more exposed to visitor levels in the 50 to 75% range
of pre-pandemic levels in the early days of the pandemic; by June 2021, however, there are
essentially no gaps in exposure to ECE visitor declines at this level (Panel C). Gaps in the
average declines in ECE visitors to which different groups were exposed (Panel D) reflect these
observations, with the large impacts on Latino children throughout the pandemic and an
emergent impact on Black children this year.

4.4  State Variation by Demographic

As the pandemic has lingered, the incidence of ECE impacts thus appears to have shifted
toward groups that had relatively low ECE enrollment rates beforehand (such as lower-income
children) and groups disadvantaged in later educational experiences (such as Black children).
And Latino children appear to have been relatively exposed to ECE center closures throughout
the pandemic. However, these impacts were not necessarily evenly felt across the country. The
circumstances faced by given demographic — the fragility of existing private ECE, access to
public ECE, the economic shocks of the pandemic, and so on — may have differed across
locations in ways that affect how much inequality has risen these past 18 months.

Figure 5 illustrates the geographic distribution of the four gaps in exposure to declines in
ECE visits — for Latino children (Panel A), Black children (Panel B), lower-income children
(Panel C), and children whose parents are not college educated (Panel D). To construct state-
level gaps, I limit attention to the six months of tract-level data from 2021 and focus on the share
of centers with 50% or fewer visitors relative to the same months in 2019. Then, instead of
calculating group differences in exposure at the national level month by month (as in Figure 4), I
calculate group differences in exposure at the szate level across the first six months of 2021
combined. Throughout, the scale remains constant; thus, the typically darker shading in the first
two maps reflects the earlier findings that Latino and Black children have been the most
negatively impacted nationally this year.

20 Lee and Parolin (2021b) perform a similar exercise but using more dated tract-level characteristics and without
visualizing the differences across groups in the same way as I do here. They also do not show state heterogeneity.
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Figure 5. Gaps in Exposure to Declines in ECE Visitors, by State
1t Half of 2021 Relative to 1%t Half of 2019, Tract Level Data
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Notes: Author’s calculations. Figures reported are differences in weighted means at the state level of variables in
the tract-level data. The first mean is weighted by the population in that demographic, estimated from the tract
population under age 5 and the share of the overall tract population in that demographic in 2015-19. The second
mean is weighted by the estimated population not in that demographic, calculated analogously. Means are taken
across January through June of 2021.

For each of the four gaps, the maps show a great deal of heterogeneity across states, with
some states experiencing little to no increases (or even decreases) in ECE inequality, and other
states experiencing quite large increases. Some of correlation coefficients between the gaps in
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Figure 5. Gaps in Exposure to Declines in ECE Visitors, by State (cont’d)
1%t Half of 2021 Relative to 1% Half of 2019, Tract Level Data
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Notes: Author’s calculations. Figures reported are differences in weighted means at the state level of variables in
the tract-level data. The first mean is weighted by the population in that demographic, estimated from the tract
population under age 5 and the share of the overall tract population in that demographic in 2015-19. The second
mean is weighted by the estimated population not in that demographic, calculated analogously. Means are taken
across January through June of 2021.

the state-level data are also not particularly high. Correspondingly, while some states, like New
York, do stand out as experiencing relatively large increases in ECE inequality on multiple
dimensions, others exhibit much larger increases in inequality only for one demographic. Other
states in the Northeast — Pennsylvania especially, but also New Jersey, Rhode Island, and
Massachusetts — exhibit a similar albeit less extreme pattern as New York. Yet other states rank
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highly on inequality on one dimension only, like Indiana, Missouri, Ohio, and Tennessee
(Black/non-Black) and Virginia and West Virginia (Latino/non-Latino).

These findings suggest that no single factor has driven increases in ECE inequality during
the pandemic, and that local economic conditions — both broadly and in the ECE sector — matter.
It is beyond the scope of this paper to explore the factors on a state-by-state basis, but the
economic framework used throughout provides a useful way to organize our thoughts about
these differences. On the supply side, important considerations might include thinner operating
margins for private ECE centers and/or a lack of public ECE options in the neighborhoods in
which populations of color reside, especially in situations where these populations are highly
residentially segregated. On the demand side, the pandemic is known to have disproportionately
affected low wage workers (e.g., Chetty et al., 2020), so the ECE effects for a given demographic
will likely reflect its economic stature in a particular place. Mothers who also had elementary-
age children (especially those with lower levels of education) were more likely to have been
drawn out of the labor force over past year and a half (Heggeness, 2020; Goldin, 2021), as there
is no ready child care backup for public schools. School closures affecting a given demographic
group therefore likely matter as well. Finally, preferences for ECE participation under pandemic
conditions matter, too, and could vary across demographic groups and locations.

Knowledge of the factors that have driven the ECE participation declines is critical for
understanding which types of interventions may lift participation as we emerge from the
pandemic. For example, if these declines have come largely from cost increases and/or
reductions in family income, finding ways to lower costs — either by subsidizing ECE providers
or families — may be relatively helpful in boosting participation going forward. If, however, they
have been driven by voluntary withdrawals from ECE centers, subsidies may be less useful.
More important in this case may be delivering improvements in quality that encourage
participation.

S. What are Implications for Children?
5.1  Previous Research Findings

There is a large literature on the impacts of child development (rather than child care)
focused ECE in the U.S., much of it relying on other, pre-pandemic shocks to a family’s ECE
choice problem as a source of variation in ECE participation.?! These shocks include differences
across otherwise similar children in ECE eligibility — largely for public programs — that stem
from program eligibility rules tied to age or income.?? They also include expansions in the
supply of public ECE programs, like Head Start, which generate differences in ECE access

21 A challenge is to isolate the effects of ECE participation from the effects of other participant characteristics on
well-being. This can be done with an experiment, where the researcher assigns ECE participation randomly, or
using policy variation, which can generate “as good as random” variation in ECE participation.

22 For example, a series of studies compares children who “just barely make” versus “just barely miss” eligibility for
pre-K, given their birthday and the date by which enter pre-kindergartners must be 4 years old (e.g., Gormley and
Gayer, 2005; Weiland and Yoshikawa, 2013; Cascio, 2021). Children who “just barely miss” eligibility one year are
eligible for pre-K the next, so a limitation of this approach is the inability to examine longer-term outcomes.
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across families with similar ECE demand.?® This literature, recently reviewed in Cascio (2021),
has typically found that ECE participants start school stronger academically (first type of studies)
and attain more education, are more likely to work and less likely to receive public assistance or
engage in crime, and have higher earnings as adults (second type of studies). Likewise, a recent
study taking advantage of admissions lotteries for Boston’s pre-K program in the late 1990s
found that pre-K attendance boosted high school graduation and college-going (Gray-Lobe,
Pathak, and Walters, 2021).

Such findings suggest substantial private (to the child) and societal losses from declines
in ECE participation of disadvantaged children during the pandemic. However, we should be
cautious in generalization. One reason is that these studies focus on public ECE programs that
target child development, but such programs appear to have been relatively robust, at least during
the early stages of the pandemic (Weiland et al., 2021). ECE enrollment losses have arguably
come at least in part from the private sector and from programs where the primary goal is to
provide child care. Convincing studies of the developmental impacts of child care in the U.S. are
sparser and the findings not as positive, especially for disadvantaged children.?*,> Given that
disadvantaged children already experience lower-quality ECE (Flood et al., 2021), these studies
thus suggest that the losses to children — from the decline in ECE enrollment during the
pandemic, not due to the pandemic per se — may not be as extreme as feared. Still, it is difficult
to know without data on the pre-pandemic quality of centers that scaled back the most.

In addition, ECE quality was directly affected by the pandemic as well,?¢ and has thus not
been held constant as parents have made decisions about ECE participation. This is another
reason to be cautious in generalizing from existing findings: whereas the drivers of participation
variation in the literature have typically been changes in ECE costs across families with similar
demand for ECE services of fixed quality, pandemic-induced variation in ECE participation has
come not just from cost shocks, but also demand shocks owing to ECE quality downgrades, even
in centers where ensuring quality was already a struggle. It is possible that some children who
did not participate in ECE during the pandemic could have been made better off by this choice,
at least in the context of the pandemic.

An additional implication is that, even for children who continued to participate in ECE,
that experience may have been less beneficial than it would have been in the absence of the
pandemic. In other words, the development of children who remained in ECE — not just those
who exited — was arguably negatively affected by the pandemic, too. It may therefore be useful
to shift the focus toward trying to understand the effects of the pandemic for all children, not just
for those whose ECE participation changed as a result.

23 Recent studies have used variation from the establishment of Head Start centers to estimate the longer-term effects
of Head Start (e.g., Thompson, 2018; Johnson and Jackson, 2019; Barr and Gibbs, 2019; Bailey, Sun, and Timpe,
2020; Anders, Barr, and Smith, 2020). See Cascio (2021) for a description of these research findings.

24 CCDF child care subsidies may lower test performance of children with single mothers, at least in the short term,
possibly due to poor quality of the centers accepting these subsidies (Herbst and Tekin, 2010, 2016).

25 A similar empirical regularity appears in the literature outside of the U.S.: ECE with a child development
orientation tends to deliver more positive outcomes for children than ECE with a child care orientation. See Cascio
(2015) for a discussion of universal ECE in an international context.

26 Even if group sizes were smaller, other pandemic operating guidelines for ECE centers may have reduced the
amount and quality of time that caregivers and children spent together (see Weiland et al (2021)).
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5.2 An Empirical Framework

Even if existing research findings are challenging to generalize to the pandemic, the
underlying framework that economists have used to rationalize these and other empirical
findings is useful for conceptualizing the effects of the pandemic for all children and the role of
ECE in those effects. In brief, ECE is beneficial for children when it substitutes for lower-
quality (e.g., home-based) care, and the gains from ECE are larger the bigger the gap in quality
between the ECE program and the “counterfactual,” or what it substitutes for.?” By targeting
disadvantaged children with relatively high-quality care, many public ECE programs, like Head
Start, can generate large benefits for children. On the other hand, some child care programs may
be lower quality — even lower quality than what they substitute for — at least along dimensions
that matter for child development. By the same token, reductions in the quality of programs
available to a given group also lower the benefits of enrollment.

The broad message is that how children spent their time matters for their development.
And the pandemic shocked how children spent their time: even for children whose ECE
participation status did not change, the quality of the care that they received — in ECE or at home
or in an informal care setting — may have changed. The aggregate effect of the pandemic on
child development can in fact be decomposed into an effect experienced by all children
regardless of ECE participation, an effect due to reduced benefits from ECE participation, and an
effect due to reduced ECE participation.?® The importance of each individual effect for the
aggregate will depend on not just how much ECE participation declined — which I attempted to
estimate above — but also on how much the quality of both ECE and the alternative changed as a
result of the pandemic. These quality changes can vary across demographic groups and locations
and would be valuable information for decisionmakers to gather to predict impacts of the
pandemic on child development.

Understanding the implications of pandemic for child development, and the role of ECE
therein, is thus complex. Just like the enrollment declines themselves, these implications depend
on local circumstances, this time those that govern the quality of the time that young children
spend with adults. A robust recovery for ECE may therefore involve not only facilitating
participation in ways that respect the causes of the participation declines, but also supporting
ECE providers in delivering higher-quality services.

6. Looking Forward

This paper has used recently released, high-frequency data to estimate how ECE
participation was affected during the pandemic and attempted to think through the implications
for child development. There is a state of the world where declines in ECE participation will not
have large negative ramifications for child development, even if the pandemic itself is damaging

27 These ideas are articulated in Cascio and Schanzenbach (2014). This is a straightforward application of the Rubin
Causal Model (Holland, 1986): Treatment effects depend fundamentally on “potential outcomes” — the
counterfactual — not just the treatment itself.

28 To see this, let ¥, be the average value of some developmental outcome for young children in period ¢, and P, be
the ECE participation rate at time ¢. Suppose further that ¥, = By, + B1.P;. Then the change in average outcomes

due to the pandemic is given by Ypost - Ypre = (ﬁOpost - ﬁOpre) + (ﬁlpost_ﬁlpre)lspost + ﬁlpre (Ppost - Ppre)-
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to all children. But this is arguably due to failings of the existing ECE “system,” not because
high-quality ECE is not itself a worthwhile investment. Existing research certainly suggests that
it is. However, the center-based child care settings experienced by many disadvantaged children,
even before the pandemic (Flood et al., 2021), may not have been conducive to child
development, despite the best intentions of caregivers who are poorly paid and may lack
adequate training. And the pandemic has made it even harder for ECE providers to deliver high-
quality services.

The American Rescue Plan Act (ARPA) of 2021 included $39 billion to shore up the
child care sector (e.g., by supporting providers in offering higher wages to workers) and to
support families in accessing ECE in the short-term (e.g., by lowering out-of-pocket costs). This
is a substantial investment — indeed more than annual government spending on ECE prior to the
pandemic (Table 1). I have attempted to provide some guidance on how use of these funds
might be optimized by giving decisionmakers frameworks for understanding the drivers of local
participation declines and their implications for children.

But ARPA funds are about COVID-19 relief, not moving ECE — and the economy —
beyond where it was before the pandemic. The past 18 months have truly laid bare the long-
standing challenges in ECE in the United States — severe inequalities in access, razor-thin
operating margins, and a care and education workforce at the bottom of the earnings distribution.
At the same time, however, it has put into perhaps even sharper relief the value of providing
access to high-quality care and education. School closures and remote learning have driven
some mothers of school-aged children out of the workforce (Heggeness, 2020), stalling the
economic recovery. If the gains from time spent in kindergarten (Fitzpatrick, Grissmer, and
Hastedt, 2011) and universal preschool (Cascio 2020) are any indication, the short-term learning
losses from children not being in school are also likely to have been substantial. And models
suggest that school-aged children’s learning may have been affected in ways that could have
lasting impacts for an entire generation (Fuchs-Schiindeln et al., 2020; Agostinelli et al., 2020).

Thus, an alternative — and policy relevant — question is: What gains to the economy —
now and into the future — are left behind by thinking about the education and care of 4-year-olds
(and younger children) differently than the education and care of 5-year-olds (and older
children)? The Biden Administration’s American Families Plan included $200 billion in funding
for ECE. This would be an historic investment, moving ECE toward the levels of funding seen
for public education. For political reasons, however, various funding streams under that plan —
including that for ECE — have become folded into a budget reconciliation bill that is currently
stalled in Congress. Should this bill pass in some form, my hope is that this paper has outlined
issues that may have not otherwise been considered in the discretionary allocation of these funds.
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Figure A1l. ECE Enrollment Rates by Age and Characteristic, 2000-04

A. 3 Year Olds B. 4 Year Olds C. 5 Year Olds (K or pre)
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Source: Public use microdata samples from the October Current Population Survey School Enrollment Supplement for 2000-2004 (Flood et al., 2020).
Notes: Author’s calculations weighting by final sampling weights and limiting sample to 3-to 5-year-old children residing in the 50 states or
Washington, D.C. for whom age and school enrollment are not allocated. Children are defined as lower income if reported annual family income is
below $35,000 (roughly 200% of the FPL for this period). Children are coded as having parents with no college degree if all parents present in the
household do not have at least a 2-year college degree.
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Figure A2. Mean ECE Centers per 100 Children Under Age 5 in County
by County Population Characteristic, January 2020

No Yes No Yes No Yes No Yes

Lower income Black Latino No college degree

Sources: Number of ECE centers by county in January 2020: U.S. Database of Childcare Closures during
COVID-19 (Lee and Parolin, 2021a). Estimated county population of children under age 5 by race and
ethnicity as of July 1, 2019: https://www.census.gov/newsroom/press-kids/2020/population-estimates-
detailed.html. Share of families in county with children under age 5 who also have income below the FPL
and share of adults ages 25 and over with at least a two-year college degree: 2015-19 ACS tabulations,
compiled and distributed by NHGIS (Manson et al., 2021).

Notes: Author’s calculations. Counties that do not appear in the U.S. Database of Childcare Closures
during COVID-19 (Lee and Parolin, 2021a) are assumed to have zero ECE centers. Figures reported are
weighted means of the number of ECE Centers per 100 children under age 5 in a county, where the weights
are (estimated) populations of children under the age of 5 in each category. Category-specific populations
are already estimated by race and ethnicity by the Census Bureau and by child poverty (families) in the
Census tabulations compiled and distributed by Manson et al. (2021). The share of children in the county
whose parents do not have college degrees is approximated by multiplying the population of children under
age 5 in the county by the share of the county’s adult population with no (2-year or higher) college degree.
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Figure A3. % of ECE Centers with Visitors 25% of Less of Pre-Pandemic Levels
Relative to Same Month in 2019, Tract Level Data
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Sources: Statistics on the change in visits to ECE centers by census tract: U.S. Database of Childcare Closures during COVID-19 (Lee and Parolin,
2021a). Population of children under age 5 and shares of overall population with specific characteristics: 2015-19 ACS tabulations compiled and
distributed by NHGIS (Manson et al., 2021).

Notes: Author’s calculations. Figures reported are weighted means at the national level of the share of centers operating at 25% or less of pre-pandemic
capacity in the tract-level data. The first set of weighted means (thick line) is weighted by the population in that demographic, estimated from the tract
population under age 5 and the share of the overall tract population in that demographic in 2015-19. The second set of weighted means (thin line) is
weighted by the estimated population not in that demographic, calculated analogously.
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Figure A4. Gaps in Exposure to Declines in ECE Visitors
Relative to Same Month in 2019, County Level Data
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Sources: See notes to Figure A2.
Notes: Author’s calculations. Figures reported are differences in weighted means at the national level of variables in the tract-level data. The first mean
is weighted by the county population in that demographic. The second mean is weighted by the estimated county population not in that demographic.
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