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Minimum Quality Regulations 
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Minimum quality regulations are often justified in the child care market because of the 

presence of information frictions between parents and providers. However, regulations can 

also have unintended consequences for the quantity and quality of services provided. In this 

paper, we merge new data on states’ child care regulations for maximum classroom group 

sizes and child-to-staff ratios with the universe of online job postings to study the impact 

of regulations on the demand for and characteristics of child care labor. Our identification 

strategy exploits the unprecedented variation in regulatory reform during the COVID-

19 pandemic, relying on changes both within states over time and across children’s age 

groups. We find robust evidence that these regulations reduce the number of child care job 

postings and encourage providers to substitute away from higher-skilled postings, thereby 

increasing the number of positions that are out-of-compliance with state law. Furthermore, 

we show that regulations adversely affect mothers’ labor force participation. In sum, the 

results imply that child care regulations may reduce the demand for child care labor, while 

simultaneously altering the composition of the workforce.
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1 Introduction

There is a large literature on the economics of licensing and minimum quality standards enacted in a variety of

industries, including child care, for the purpose of increasing quality and ensuring the safety of market-provided

goods and services (Leland, 1979). The key rationale for regulating the child care market is to mitigate the negative

consequences of informational frictions between parents and providers, in which the former is poorly informed about

the quality of care received by children. In such cases, regulations may be necessary to ensure that a minimally

acceptable level of quality exists throughout the market. In addition, regulations may be desirable if any quality

improvements translate into health and developmental benefits for children.

However, the benefits of child care regulations must be weighed against their potential costs. Indeed, the

imposition of minimum quality standards may reduce the quantity child care services available, distort providers’

input decisions, and lead to higher prices without improving quality (Shapiro, 1986; Blau, 2001). Over the last

few decades, a large empirical literature has assessed the predictions of the canonical model of regulations in the

center-based child care market.1 This work shows that regulations reduce establishment-level supply and parental

utilization of child care, but do not influence prices or quality. Furthermore, tougher regulations induce higher

rates of non-compliance, in part because they encourage providers to substitute between inputs.

Nevertheless, estimating the impact of child care regulations is challenging because much of the variation

exploited by previous studies is cross-sectional, raising concerns over whether the results are biased from unobserved

state-level confounders. Furthermore, the studies relying on within-state over-time variation in regulatory policy

are also limited because changes to regulations are fairly infrequent and restricted to a subset of states.2 Thus, the

estimates in these studies are generated using only a modest amount of variation from a small number of states,

increasing the possibility that the results are either spurious or of limited generalizability.

In this paper, we study how the introduction and increased stringency of regulations in the market for center-

based child care influence the demand for teacher labor, characteristics of the workforce, and compliance with other

regulations. Our research covers the period surrounding the onset of the COVID-19 pandemic, when nearly all
1See, for example, Chipty and Witte (1999), Gormley (1991), Chipty (1995), Blau (2003), Blau and Currie (2006), Blau (2007),

Boyd-Swan and Herbst (2018), and Hotz and Xiao (2011)
2For example, a study by Blau (2003) on group sizes and sta�-to-child ratios over a 13-year period finds that such regulations

changed only 0.44 times per state, on average. Similarly, Hotz and Xiao (2011) report that only nine states altered their sta�-to-child
ratios over their 10-year study period.
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states enacted dramatic changes to the regulatory environment. Indeed, we study the impact of newly-enacted

regulations as well as expansions to already-existing regulations. In particular, we consult several data sources to

carefully code changes to maximum classroom group sizes, sta�-to-child ratios, and ten (10) pandemic-related health

and safety regulations. These policies are then matched to the universe of online child care teacher job postings in

state-day-child age group cells over the period January 1 to September 30, 2020. The job postings provide detailed

information on the rank of the teacher (assistant or lead), the child age group to be served (infants, toddlers, etc.),

and the level of education required. Thus, these data allow us to estimate the impact of regulations on several

dimensions of labor demand during the initial stage of the teacher hiring process.

In our most stringent specification, we exploit plausibly exogenous variation in the introduction and expansion

of states’ child care regulations across di�erent child age groups, controlling for all shocks that are common to a

state over time. We find that the introduction of a group size regulation (for providers not already exposed to such

a requirement) reduces the number of child care job postings by 5.5% to 8.4% per day, which is indicative of a drop

in labor demand. In addition, the introduction of a group size regulation increases the demand for lead teachers

but reduces the demand for those with a bachelor’s degree, and increases the odds that a posting’s education

requirement is out-of-compliance with the corresponding state education regulation. In contrast, increasing the

stringency of group sizes (for providers already exposed to such a requirement) does not influence the demand for

nor the characteristics of child care labor. Finally, we show that increasing the stringency of sta�-to-child ratios

(for providers already exposed to such a requirement) reduces the demand for labor, and encourages providers to

hire fewer lead teachers and those with a bachelor’s degree.

In an auxiliary analysis, we study the impact of regulations on maternal employment using monthly data from

the Current Population Survey (CPS) along with a di�erence-in-di�erences estimator. We compare the change in

labor force participation for mothers whose youngest child is ages 0 to 10 (who were exposed to the regulatory

changes) with mothers whose youngest child is ages 11 to 17 (who were not exposed to such changes) before versus

after the introduction of a group size regulation. Consistent with the labor demand results, we find that labor force

participation rates for mothers with children ages 0 to 10 fell two percentage points following the enactment of a

group size regulation. We find null e�ects on weekly hours of work.

Together, these results indicate that child care providers operating in states that did not regulate group sizes
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prior to the pandemic–but began regulating them for the first time after the pandemic–experienced significant

challenges adjusting to the new regulatory environment. Such providers not only hired fewer teachers, but sought

to downskill the teacher positions being advertised, at least as it relates to education. Conversely, providers in

states already regulating group sizes prior to the pandemic appear to have adapted well to the post-pandemic

period, when these regulations became tougher. Indeed, increasing the strictness of group sizes altered virtually

no aspect of providersâ hiring behavior. However, changes to child-to-sta� ratios were costly for providers, leading

to lower demand for teachers and a decrease in the skill requirements for the job. Furthermore, we show that the

implications of introducing tougher regulations extend beyond the child care labor market and into broader labor

market for mothers with young children.

Insofar as these new regulatory changes persist after the pandemic, our results shed light on how the child care

labor market may continue to operate. Indeed, although Panel A of Figure 1 shows that child care job postings

had already begun to return to trend levels toward the end of 2020, Panel B shows that the share of job postings

requiring a bachelor’s degree has fallen considerably, thereby influencing the share of postings that comply with

the corresponding state education requirements (Panel C). Although educational attainment may be a noisy proxy

for teacher quality, these descriptive patterns nonetheless point to the limits of regulations as a policy to improve

child care quality (Boyd-Swan and Herbst, 2018).

Our paper builds on a large empirical literature in labor economics that studies the impact of regulations on the

child care and maternal labor markets. In particular, previous work focuses on child care supply (e.g., Gormley,

1991; Hotz and Xiao, 2011) and quality (Blau, 2007; Hotz and Xiao, 2011; Boyd-Swan and Herbst, 2019), families’

use of and expenditures on child care (Blau, 2003; Hotz and Kilburn, 1994), and parental employment (Blau, 2003).

Far less attention has been given to how regulations influence the demand for and characteristics of child care labor.

In fact, Blau (2007) is the only paper to our knowledge that examines these outcomes. Our paper contributes to this

literature in several ways. First, we introduce a new data source–the universe of online job postings–to study how

child care providers respond to regulations. These data, which reflect providers’ contemporaneous preferences for

teacher characteristics, are well-suited for assessing not just the labor-demand response to child care regulations,

but also whether providers trade-o� certain teacher characteristics as regulations become tougher. Second, our

study period contains substantially more variation in regulatory policy than that exploited in previous studies.
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Between January and October of 2020, 31 states changed their group sizes–with the average state making 1.3

changes over this period–and 18 states changed their sta�-to-child ratios (0.73 changes per state). In addition, the

magnitude of the changes are sizable, such that our parameter estimates reflect meaningful, not marginal, policy

changes. Finally, our identification strategy exploits not just within state over time variation regulations, but also

between child-age-group (within states and days) variation, which allows us to control for all time-varying shocks

within states.

Our paper also contributes to a growing literature studying the e�ects of recessions generally and the recent

pandemic specifically on the child care market. For example, Brown and Herbst (2021) examine how the supply

and quality of child care varies over the business cycle. Other papers focus on the pandemic period, estimating

changes in the supply of child care in specific states (e.g., Bryson, 2020; Sonnier-Netto et al., 2020). Similarly,

Ali et al. (2021) show that states’ pandemic containment policies, specifically stay-at-home orders, reduced the

demand for child care labor. Finally, a parallel body of work work assesses how the pandemic influenced teachers’

caregiving experiences, routines, and mental health (Delap et al., 2021; Carr, 2020), as well as parents’ ability to

manage their new (in-home) caregiving routines in tandem with changes to employment schedules (Del Boca et al.,

2020).

The structure of the paper is as follows. Section 2 provides a summary of the regulatory landscape in the U.S.

child care market. Section 3 introduces the data on child care teacher job postings along with newly collected

data on child care regulations across age groups and states. Section 4 describes the identification strategy. Section

5 presents the main results. Section 6 examines several dimensions of heterogeneity and robustness. Section 7

concludes with a summary of policy implications.

2 The Child Care Regulatory Landscape

Child care in the U.S. is regulated at the state-level, with the goal of mitigating the risk of harm to young children

from being exposed to low-quality providers. The risks targeted by regulations range from cognitive and social-

emotional impairment to physical injury and disease-spreading (Blau, 2001). Regulations require providers to be

licensed and to meet a series of requirements related to the physical attributes of the setting. Specifically, it is

useful to characterize regulations as governing two broad areas of the child care environment: health/safety and
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labor.

Those related to health and safety include immunizations, food safety, ventilation and lighting, and playground

equipment, while the labor-related regulations generally include maximum classroom group sizes, child-to-sta�

ratios, and the experience and education of program sta�. Such requirements vary extensively by state, program

setting (i.e., center- versus home-based providers), children’s age group, and type of sta�. For example, infant and

toddler classrooms are generally subject to tougher requirements on group sizes and ratios than those for older

children, and lead teachers are required to have more experience and education than assistant teachers.

Table 1 sheds light on the extent of cross-state variation in the center-based child care regulatory environment.

Specifically, it shows the maximum group sizes and child-to-sta� ratios for three-year-olds as well as the education

requirements for assistant teachers, lead teachers, and directors as of January 2020. Fourteen states did not regulate

group sizes, and among those that did, the requirement varies substantially, ranging between eight and 30 children.

Child-to-sta� ratios were regulated in all but one state (Idaho), with the ratios ranging between seven and 15

children. There is similar variation in sta� members’ education requirements. Forty states either did not have an

explicit education requirement or mandated only a high school diploma (or less) for assistant teachers, while six

states required some college credits or a Child Development Associate (CDA) credential. As for lead teachers, all

but nine states had an education requirement, and among those that did, the requirement varied from a high school

diploma (17 states) to a completed associate’s or bachelor’s degree (three states). Finally, all but one state (Idaho)

regulated education levels for program directors, with most states requiring either college credits or a completed

college degree, although nine states required no more than a high school diploma.

Regulations are justified on the basis that they mitigate information asymmetries in the child care market where

parents are poorly informed about the quality of care received by children. Parents may be poorly informed because

they lack the resources to assess program quality or they cannot e�ciently monitor sta�. Thus, providers have

an incentive to produce lower-quality services by reducing health and safety investments or hiring less productive

workers than would be the case if parents were perfectly informed. Regulations may therefore be necessary because

they ensure that a minimally acceptable level of quality exists throughout the market, primarily by forcing low-

quality providers to improve or exit the market. However, even if parents were perfectly informed, regulations may

be desirable if any quality improvements translate into health and developmental benefits for children.
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The theoretical predictions from models of minimum quality standards depend crucially on whether child care

providers engage in input substitution, whether the regulations are binding, and whether consumers are willing

to pay for a higher price for regulated care. On the one hand, if regulations are binding, then providers face a

higher cost of providing child care. Under a pass-through to the consumer, higher prices reduce the quantity of

child care demanded, reduce the supply of such care, and cause a reduction in parental labor supply. On the other

hand, if regulations raise the quality of child care, and consumers recognize and su�ciently value the increase,

then the demand for and supply of child care can rise and lead to an increase in parental labor supply. Given

that regulations do not dictate the level of quality per se—rather, they influence the measurable inputs to the

production of quality—such requirements may distort provider behavior regarding the deployment of these inputs.

For example, to comply with a tougher regulation on group sizes (leading to smaller classrooms), a provider may

respond by hiring more teachers but favoring those with lower levels of education. Such input substitution means

that program quality may not increase, and could in fact decrease.

If regulations are not binding on many child care providers, it is unlikely they would have a large impact on the

market. For example, if a provider would chose a maximum group size of 15 in the absence of a regulation, then

requiring group sizes to be 20 would not influence its behavior. The larger the number of providers that face a

“binding regulation,” the more that regulation will influence supply and prices within the market. Unfortunately,

whether a regulation is binding has received only scant attention by researchers. Blau (2001) compares the observed

child-to-sta� ratios within center-based classrooms with the relevant state regulation and finds that most providers

exceed (i.e., perform better than) the state ratio requirement. Boyd-Swan and Herbst (2018) also compare the

experience and education requirements posted in online child care job advertisements with the corresponding state

regulations, again finding that most providers are willing to exceed the state requirements.

Although this work suggests that regulations are not likely to be binding for many providers, some caution is

warranted, particularly as it relates to the current study. Recall that this study examines the period surrounding

the COVID-19 pandemic, during which states enacted unprecedented changes to their child care regulations. The

magnitude of such changes, which will be detailed in a forthcoming section, likely means that a much larger share

of providers face binding regulations than before the pandemic and, as a result, the new policy landscape may have

forced providers to quickly alter their hiring and human capital decisions.
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Finally, if parents are unwilling or unable to pay a higher price for regulated child care, perhaps because

they have weak preferences for quality or because they cannot a�ord higher-quality services, then the demand for

regulated care will unambiguously fall, thereby causing decreased demand for the regulated inputs as well as a

reduction in supply. The evidence suggests that the demand for child care services and for quality are moderately

sensitive to prices (Blau and Hagy, 1998), as are parental employment decisions (Anderson and Levine, 2000;

Herbst, 2010), again implying a limited scope for regulation-e�ects. However, these price sensitivities may have

increased significantly during the pandemic. For example, while parents may recognize the importance of a clean

and safe child care environment, their ability to purchase such care during the pandemic—a period of rapid job

loss—may be adversely a�ected. Moreover, as more information is now available about the relatively low risk of

COVID-19 transmission among young children (Rothwell et al., 2021), parents may place a low valuation on these

regulations. Insofar as any of these hypotheses hold, the demand for and quality of child care labor will fall as

regulations become tougher.

3 Data and Measurement

3.1 Labor Demand for Child Care

Data on the demand for and characteristics of child care labor come from EMSI, an analytics company that scrapes

every job that is posted across online job banks (e.g., Indeed, Glassdoor, and LinkedIn). From this database, we

retrieve the universe of advertisements for center-based child care teacher positions, including those in private for-

and non-profit centers and publicly-funded programs.3 All job postings in the EMSI database include detailed

information on the characteristics of the position, such as its name and title, the name of the hiring firm, and

geographic identifiers for the city, county and state of the job location. Each job posting also lists requisite skills,

education, and salary structure. Finally, posted positions are classified as part- or full-time jobs.

Relying on information in each job posting, we employ keyword search methods to classify all child care job

postings in a variety of ways. Specifically, we search within the “position title” field to classify postings according

to the sector in which the job is based (center-based child care, Head Start or pre-k), the level/type of teacher
3In the EMSI database, child care job postings are a subset of all education job postings identified with the two-digit Standard

Occupational Classification Code (SOC) 25.
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position (assistant or lead teacher), and the child age group with which the teacher will work (infants and toddlers,

preschool-age children, or school-age children). We define infants and toddlers as children ages 0 to 2, preschool-age

children as those ages 3 to 5, and school-age children as those ages 6 to 10.4

We use these job postings data to examine the impact of regulations on four key outcomes. We begin by

studying the demand for child care labor, defined as the total number of child care job postings. For this analysis,

we collapse the data into state ◊ day ◊ age group cells. The data thus consist of 41,922 observations (51 states ◊

274 days ◊ 3 age groups) over the period January 1, 2020 to September 30, 2020.

We then turn our attention to studying the characteristics of the teacher job postings, thereby allowing us

to shed light on the degree of skill-based input substitution. First, we estimate the demand for lead teachers as

compared to the demand for assistant teachers. To do so, we classify each job posting as either a lead or an assistant

teacher posting, as mentioned above, and create a binary indicator that equals one if a given posting is for a lead

teacher. Second, we evaluate whether child care providers are hiring for similar roles, but altering the required

skill level for the positions. We do so by examining if each job posting lists a bachelor’s degree (or more) as a job

requirement. Here again we construct a binary indicator equal to one if a given job posting requires a bachelor’s

degree and zero otherwise. The unit of analysis for these outcomes is the job posting, and the sample consists of a

maximum of 49,045 observations, treating each job posting as an individual observation.

Finally, we examine whether compliance rates with other regulations change in response to increasingly strict

group sizes and child-to-sta� ratios. Specifically, we study compliance with state regulations on teachers’ minimum

education requirements. For this analysis, we begin by coding each state’s center-based (minimum) education

requirement for lead teachers. As shown in Table 1, we focus on lead teachers because most states regulate

their education levels, and there is substantial variation in these regulations. Indeed, the lead teacher education

requirements range from a high school diploma (17 states) to a college degree (4 states), with the remaining states

requiring some number of college credits or a professional credential. We then compare the education requirement

in each job posting with the corresponding state education regulation. We code compliance as a binary indicator,

which takes a value of one if the posted education requirement meets or exceeds the state requirement. This analysis

is conducted at the lead teacher job posting level, for which there is a total of 20,296 observations.
4It is important to note that the job postings data do not cover the home-based child care market, nor employment opportunities

for au pairs or babysitters.
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Figure 1 presents the daily time series for the four outcomes of interest over the study period (i.e., January 1 to

September 30, 2020): total number of child care job postings (Panel A), share of lead teacher job postings (Panel

B), share of job postings requiring a bachelor’s degree or more (Panel C), and share of lead teacher job postings

in compliance with the state education regulation (Panel D). Prior to the pandemic (in January and February),

the U.S. averaged between 200 and 300 child care job postings each day, which then fell below 100 in the early

months of the pandemic. However, job postings fully recovered to, and even exceeded, their pre-pandemic levels by

the end of the summer. Interestingly, there was immediate increase after the pandemic began in the share of job

postings for lead teachers and those requiring a bachelor’s degree. However, the demand for bachelor’s degrees fell

throughout the summer to its pre-pandemic levels. Finally, nearly 70% of job postings in the pre-pandemic months

(of January and February) were in compliance with the state education regulation, a share that increased between

March and May before falling to (or even slightly below) its pre-pandemic levels by the end of the study period.

3.2 Maternal Employment

Following the child care labor market analysis, we conduct an auxiliary analysis of maternal employment, a focus

of some previous work (e.g., Blau, 2003). Data for this analysis come from the Current Population Survey (CPS)

for the months January to September (of 2020) (Ruggles et al., 2020). The analytic sample includes women ages

18 to 55 whose youngest child is ages 0 to 10 (the treatment group), as well as those whose youngest child is ages

11 to 17 (the comparison group). Consistent with our previous approach, we pay specific attention to the age

group of the youngest child for each mother in the treated sample, di�erentiating across infants and toddlers (ages

0 to 2), preschool-age children (ages 3 to 5), and school-age children (ages 6 to 10). The sample consists of 97,756

observations. We examine two key outcomes related to maternal employment: an indicator variable equal to one

if a given mother is in the labor force and logged weekly hours of work.

3.3 Child Care Regulations

Our analysis examines the impact of two labor-related child care regulations: center-based maximum classroom

group sizes and child-to-sta� ratios. A key feature of both regulations is that they vary by single-year of children’s

age, up to age 10. In order to exploit the substantial age-based variation in these regulations while keeping the



10

number of such variables at a manageable level, we create averages for group sizes and ratios across three age

groups, as previously described: ages 0 to 2 (infants and toddlers), ages 3 to 5 (preschool-age children), and ages

6 to 10 (school-age children).5 Thus, we code these regulations in state ◊ day ◊ age-group cells over the period

January 1 to September 30, 2020.6 We rely on multiple data sources to obtain an accurate and consistent time

series in these regulatory changes, including Child Care Aware of America, National Governors Association (NGA),

Hunt Institute, and state governor’s o�ce and Department of Health websites.7

We measure center-based maximum group size regulations in two ways. First, we examine whether any group

size regulation is enacted within each state ◊ day ◊ age-group cell. Thus, this variable is coded as binary indicator,

which takes a value of one if a group size regulation is in e�ect, and a value of zero when there is no group size

regulation in e�ect. Second, we measure the actual value of the regulated group size within each state ◊ day ◊

age-group cell, making this a continuous measure of the stringency of the group size regulation. Furthermore, we

assign a value of zero to cells without a group size regulation in e�ect and then invert the variable (i.e., 1/maximum

group size), so that higher values indicate increasingly strict group size regulations. Finally, we standardize the

variable to have a mean of zero and a standard deviation of one so that its coe�cient can be interpreted as the

change in a given outcome due to a one standard deviation increase in the stringency of the group size regulation.

Our final measure of child care regulations captures the stringency of center-based child-to-sta� ratios. For

this variable as well, we measure the maximum allowable classroom child-to-sta� ratio within each state ◊ day ◊

age-group cell, again making this a continuous measure of the stringency of the ratio regulation. In addition, we

impute a value of zero to cells without a ratio in e�ect, and we invert the variable so that it measures sta�-to-child

ratios with higher values indicating increasingly strict regulations. This variable is also standardized to have a

mean of zero and a standard deviation of one.

Table 2 provides descriptive evidence on child-age-specific variation in group sizes and child-to-sta� ratios, while
5For example, the value of group sizes and child-to-sta� ratios for school-age children would represent the average of these regulations

across 6-, 7-, 8-, 9-, and 10-year-olds.
6That our data exploits states’ child-age-specific variation in regulations is advantageous for two reasons. First, it provides us

with a third source of identifying variation, which can be used to generate estimates that rely on regulatory di�erences between child
age-groups within states and days, thereby allowing us to control for time-varying unobservables. In contrast, most previous work
relies on cross-sectional or within-state over time variation in child care regulations (e.g., Blau (2003), Boyd-Swan and Herbst (2019),
and Hotz and Xiao (2011)). Second, the additional age-group variation reduces the correlation between the variables measuring group
sizes and child-to-sta� ratios, allowing us to separately identify the impact of both regulations. The presence of strong correlations
between regulations has been noted elsewhere, and has forced previous studies to construct summary indices of multiple regulations to
circumvent the problem (e.g., Blau (2003), Boyd-Swan and Herbst (2019), Hotz and Xiao (2011), and Currie and Hotz (2004)).

7Child Care Aware data are available here: https://www.childcareaware.org/coronavirus-hub/coronavirus-landing-page/state-
policies-and-ratio-changes-during-covid-19/, NGA website resources are found here: https://education.nga.org/section-statetable, while
the Hunt Institute’s data summary can be seen here https://hunt-institute.org/covid-19-resources/state-child-care-actions-covid-19/
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Figures 2 through 4 shed light on how these regulations evolved over the study period. It is clear from Table 2

that center-based classrooms serving younger children are subjected to more stringent labor regulations than those

serving older children. For example, prior to the pandemic (that is, January and February of 2020), 79% of states

enacted a group size regulation for infant/toddler classrooms, compared 63% for school-age classrooms (Panel A).

Similarly, among states with a group size regulation in e�ect, the maximum classroom sizes were mandated to be

considerably smaller in infant/toddler settings (11) than in school-age settings (31) (Panel B). Such di�erences

are also quite large in states regulating child-to-sta� ratios: the average ratio in infant/toddler classrooms was

approximately 6:1, while that for school-age classrooms was nearly three times higher, at 17:1 (Panel C).

Figures 2 through 4 reveal how these pre-pandemic levels evolved throughout the first seven months of the

pandemic. Specifically, Figure 2 documents the daily time series variation in the share of states regulating group

sizes, both overall and by age group. Figure 3 shows the time series in the regulated value of group size (among

states with a regulation in e�ect), while Figure 4 shows the analogous data for child-to-sta� ratios. In each figure,

the mean daily regulation across all ages (0 to 10) is displayed in the upper-left-hand corner, while the age-group-

specific means are shown in the remaining graphs.

As shown in Figure 2, the share of states with any group size regulation enacted increased considerably in

the early months of the pandemic, rising from 70% to 85% between March and June. Interestingly, some states

subsequently allowed these regulations to lapse, such that by the end of the study period (September) the share of

states regulating group sizes had fallen to around 80%. Furthermore, it is clear from the age-group-specific figures

that the enactment and subsequent rescission of group size regulations a�ected classrooms serving all age groups in

center-based programs. Figure 3 similarly shows that among states regulating group sizes, those regulations grew

tougher throughout the pandemic, falling from an average of about 20 in March to a low of 14 in June, at which

point some states allowed classroom sizes to increase gradually. However, it is noteworthy that, by the end of our

study period (September 30), average group sizes still remain far below their pre-pandemic levels. Finally, Figure 4

reveals a similar time path for child-to-sta� ratios: the enactment of tougher regulations between March and June,

resulting in substantially smaller ratios, followed by a loosening of the regulations throughout the remainder of the

study period (although the ratios do not return to their pre-pandemic levels).

In summary, states made substantial changes to their group size and child-to-sta� ratio regulations during
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the period covered by our analysis. Indeed, these policy changes were both widespread and numerous, providing

substantially more policy variation than was available in previous studies. Between January and October of 2020,

31 states reformed their group size regulations, with five states making one change, 19 states making two changes,

and seven states making three changes. Similarly, 18 states revised their child-to-sta� ratios: three states made one

change, 12 states made two changes, two states made three changes, and one state made four changes. We exploit

this variation within and across states and age groups in the empirical models, as described in the next section.

3.4 Time-Varying State Covariates

This study controls for a number of state-level policies that were enacted concomitantly with the reforms to

child care group sizes and child-to-sta� ratios. Importantly, states implemented a series of COVID-19 health and

safety requirements aimed at center-based providers. Therefore, all of the empirical models add controls for whether

programs were (1) required provide sanitizing and disinfecting supplies to kids and sta� on site, (2) required sanitize

and disinfect facilities daily, (3) precluded from allowing inter-group (i.e., classroom) mixing for all activities, and

(4) precluded from allowing all visitors to enter the facility. All of these health and safety requirements are coded

as binary indicators equal to one if a given requirement is enacted in each state-day cell.8

The paper also obtains data for various COVID-19 containment polices, such as state of emergency declarations

as well as the enactment of statewide stay-at-home orders (SAHO), public school closures, business closures (and

re-closures), and statewide indoor mask mandates. All of these variables are coded as binary indicators equal to

one if a given policy is in e�ect, and they vary within states over time.9 One concern is that any changes in labor

demand for child care might simply reflect a decline in the demand for market-based child care among households.

Therefore, to ensure that demand-side changes do not confound the estimated e�ect of child care regulations, we

include in the models Google Trends search intensity scores for the topic “child care” as a proxy for demand.

8Key resources used in the extraction of these data on health & safety regulations are relevant policy documents issued by state
agencies, as outlined and summarized by Child Care Aware of America website, the National Governors Association (NGA) state-action
tracker, and the Hunt Institute Database.

9These data have been obtained from the COVID-19 U.S. State Policy Database (CUSP) (Raifman et al., 2021), the National
Governors Association (NGA) state-action tracker, and the Hunt Institute Database.
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4 Empirical Strategy

To estimate the impact of regulations on the demand for child care labor, we use an identification strategy that

exploits both within-state over-time and between age-group variation in the stringency of states’ child care regula-

tions. We begin by analyzing overall labor demand for child care, followed by an analysis of the demand for teacher

characteristics, as well as compliance with regulations on teachers’ education levels. We end with an auxiliary

analysis of the impact of regulations on maternal employment.

4.1 Labor Demand for Child Care

To understand the relationship between regulations and the demand for child care labor, we start by estimating

panel regressions of the following from:

Ysgt = “re
sgt + „ri

sgt + X
Õ

st + ’g + ›s + ÷t + Ásgt (1)

where Ysgt in Equation 1 denotes the log number of child care job postings in state s, child-age-group g, and

day-of-the-year t. The key variables of interest are re, which denotes an indicator for whether the state has any

group size regulation in place (i.e., the extensive margin), and ri, which denotes a vector of standardized measures

of group sizes and child-to-sta� ratios (i.e., the intensive margin) within a given state-day-age group cell. The X Õ

is a matrix of time-varying state controls, ’ denotes age-group fixed e�ects, › denotes state fixed e�ects, and ÷

denotes day-of-the-year fixed e�ects. Whereas re captures whether any group size regulation is enacted, ri focuses

on the (continuous) regulated value of group size, conditional on having such a regulation in place. This allows

us to distinguish between provider responses to newly-enacted regulations (i.e., regulations implemented for the

first time during the pandemic) versus responses to incrementally increasing the stringency of existing regulations.

Standard errors are clustered at the state ◊ day level.

Our inclusion of age-group, state, and time fixed e�ects in Equation 1 is important for removing all time-

invariant sources of unobserved heterogeneity. For example, states with tougher regulations may have other child

care policies in place and/or have greater parental demand for child care, which may influence providers’ labor
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demand. Similarly, the importance of child care quality might vary across children’s age groups, thereby leading to

an age-specific component in the demand for regulated care (e.g., targeting younger children). Moreover, given the

substantial macroeconomic volatility during the pandemic, changes to regulations may be correlated with demand

for labor, including child care workers. By introducing these fixed e�ects, we isolate variation in regulations within

the same state and age-group over time.

Despite the inclusion of fixed e�ects, there still could be time-varying shocks to the demand for child care labor.

For example, the enactment and increased stringency of regulations could be a response to changing preferences

for enhanced health/safety controls and supervision, which might have emerged during the pandemic as the risk

of COVID-19 transmission changed. In addition, states enacted a number of policies (e.g., state-at-home and

mandatory business closure orders) aimed at mitigating the spread of COVID-19, all of which likely influenced the

demand for child care labor (Ali et al., 2021). It is also possible that these state quarantine restrictions caused

households to migrate to another state or to work remotely, thereby reducing the demand for non-parental child

care. Failure to control for these time-varying preferences and containment policies could bias the coe�cients on

regulations if they are correlated with child care providers’ hiring behavior.

We address these potential time-varying confounders in three ways. First, we include a matrix of control

variables, X Õ, for state-specific COVID-19 containment policies that were enacted contemporaneously with the

child care regulations, including a set of (four) health and safety requirements for child care providers as well as

proclamations of state of emergency orders, stay-at-home orders, public school closures, business closures (and re-

closures), and face mask mandates. We also include Google search intensity scores for the topic "child care", which

may proxy any changes in parents’ child care preferences and search behavior. Second, we consider specifications

that include state ◊ day fixed e�ects to purge all time-varying shocks to child care within a state that might not

be captured by our state policy controls, such as changes in macroeconomic conditions or the spread of COVID-19.

Finally, to validate that we are not picking up any state ◊ group ◊ day shocks to the child care market, we

implement a falsification test in which the number of child care job postings is replaced with the number of Head

Start and pre-kindergarten job postings as the outcome. Although the labor markets for Head Start and pre-

kindergarten teachers are comparable to that for child care (and are exposed to the same macroeconomic, policy,

and pandemic conditions), changes to child care regulations should not influence labor demand in these publicly-
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provided early education sectors, given that the regulations were directed only at center-based child care providers.

Thus, Head Start and pre-kindergarten job postings o�er a useful control group. In sum, our identification strategy

o�ers substantial advantages compared to the existing literature since we not only exploit within-state variation

and avoid cross-sectional comparisons, but also leverage heterogeneity in the response of child care providers that

are subject to di�erent age-group regulations.

4.2 Workforce Characteristics

Our identification strategy for the analysis of workforce characteristics di�ers from the one shown in Equation 1,

relying only on within-state over-time variation in child care regulations. We estimate regressions for workforce

characteristics as follows:

Y k
ist = “re

st + „ri
st + X

Õ

st + ›s + ÷t + Áist (2)

where Yist in Equation 2 denotes an indicator variable for whether a given child care job posting i in state s and

day-of-the-year t corresponds to a particular characteristic. Thus, the unit of analysis for these outcomes is the

job posting, rather than the state ◊ group ◊ day panel structure used in the previous analysis. The re denotes

the indicator for whether the state has any group size regulation in place (averaged over child ages 0 to 10), and

ri denotes a vector of standardized measures of group sizes and child-to-sta� ratios (averaged over child ages 0 to

10). Our state-level variables, X Õ, include the same set of observable policy characteristics outlined in Equation 1.

As the with Equation 1, Equation 2 includes state and day fixed e�ects. However, this model does not include age

group fixed e�ects, since we are interested in studying changes in the composition of job postings, rather than the

within-group change in demand. Standard errors are clustered on state-day cells.

We study three outcomes using this specification. First, we di�erentiate across the level of each job posting i

and create a binary indicator denoting whether the job posting corresponds to a lead teacher (1) or an assistant

teacher (0). The second outcome examines whether each job posting requires at least a bachelor’s degree (1) or not

(0). For the third outcome, we attach state-specific minimum teacher education requirements to each job posting

and define our outcome as a binary indicator for whether the job posting meets the state regulation (1) or not (0).
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We rely on the full set of job postings for the first two outcomes on job characteristics, but limit the sample to only

lead teacher job postings for the third outcome.10

4.3 Maternal Employment

In an extension of our main results, we consider a new specification in which we draw on monthly data on maternal

employment from the Current Population Survey (CPS):

Yigst = ›cist + “rgst + Â(cist ◊ rgst) + ◊D
Õ

ist + —X
Õ

st + ›s + ÷t + Áigst (3)

where Yist in Equation 3 denotes various measures of maternal employment for individual i with children in age

group g in state s and month t. We explore two employment outcomes: labor force participation and log weekly

number of hours worked. The c denotes an indicator variable equal to one if the mother’s youngest child is between

the ages of 0 and 10, and equal to zero if the youngest child is between the ages of 11 and 17. For brevity’s sake,

this analysis focuses on the impact of any group size regulation enacted (i.e., the extensive margin), denoted by r

and measured through an indicator variable. The D denotes a vector of individual demographic controls, including

a quadratic in age, marital status, race and ethnicity, education, and the presence of work-limiting physical and

cognitive di�culties. The X denotes a vector of time-varying state controls, which includes the same set of COVID-

19 containment policies in Equation 1. Finally, the › and ÷ denote state and month fixed e�ects, respectively. The

standard errors are clustered at the state-month level.

Women whose youngest child is ages 0 to 10 comprise the treatment group because, as discussed in the previous

analyses, these women were exposed to the child care regulatory changes, given that the policy changes target

center-based classrooms serving children in that age range. Those whose youngest child is ages 11 to 17 comprise

the comparison group because women with older children are not exposed to the regulatory changes. Thus, the

coe�cient of interest is Â, which represents the di�erence-in-di�erences employment estimator for mothers whose

youngest child is ages 0 and 10, relative to those whose youngest child is ages 11 to 17, before versus after the

implementation of any group size regulation.
10We limit the sample to lead teachers because for most states minimum state requirements for assistant teachers are either undefined

or much more lenient.
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Our primary identifying assumption is that labor market outcomes for mothers whose youngest child is ages

0 to 10 would have trended similarly to those mothers whose youngest child is ages 11 to 17 in the absence of

a group size regulation, conditional on the observable controls and fixed e�ects. We verify the plausibility of

this assumption by implementing an event study analysisâan explicit test the parallel trends assumptionâwhich

investigates whether maternal employment was already shifting in states prior to the enactment of group size

regulations. Another concern is that mothers with younger children were subject to more severe time constraints

because of di�erences in their demands at home and work, or that these mothers were concentrated in occupations

that were more adversely a�ected by states’ COVID-19 containment policies. However, we control for a wide array

of such policiesâincluding stay-at-home orders, school and business closures, and mask mandatesâthereby isolating

variation that is unique to child care regulations. Furthermore, we allow for the presence of other time-varying

confounders by estimating models that include Census region ◊ month fixed e�ects, family income bin ◊ month

interactions, and state employment growth ◊ month interactions. As will be shown, our baseline estimates are

robust to these controls.

5 Main Results

5.1 The Demand for Child Care Labor

We now present the main results for child care labor demand in Table 3 associated with Equation 1. Panel A

displays the baseline results based on models that include age group, state, and day fixed e�ects as well as the

time-varying state covariates. Results in Panels B and C provide the robustness checks, with the former including

state ◊ day fixed e�ects and the latter implementing the falsification test. Recall that the falsification test uses

the number of Head Start and pre-kindergarten (instead of child care) job postings as the outcome. Five models

are estimated in each panel, each one varying the type and number of child care regulations included in the model.

The final column in each panel estimates a model that incorporates all three regulation variables simultaneously.

Generally speaking, the results in Panel A indicate that the enactment and increased stringency of group sizes

and child-to-sta� ratios reduce the demand for child care labor, as proxied by the number of job postings. Column

(1) shows that the enactment of any group size regulation is associated with a 5.5% decrease in the number of child
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care job postings, while Column (2) shows that a one standard deviation (SD) reduction in the average group size

is associated with a 1.2% decrease in the number of postings. Interestingly, Column (3), which includes both group

size variables, reveals that the extensive margin of regulation remains statistically and economically significant.

Column (4) shows that a one SD decrease in the child-to-sta� ratio is associated with a 1% decline in job postings.

When all three regulation variables are included together, as shown in column (5), only the extensive margin of

group sizes remains economically and statistically significant.

Looking at Panel B, we now introduce state ◊ day fixed e�ects, which exploit only age-group-specific variation

in the child care regulations by controlling for all shocks that are common within the same state over time. The

results are quite comparable to those in Panel A. In anything, the magnitude of the coe�cients in Panel B are

larger than their counterparts in the Panel A, implying that the estimates in Panel A are biased toward finding no

impact of regulations. Thus, these results suggest that there are no time-varying state-specific sources of unobserved

heterogeneity. Another source of bias is the presence of time-varying age-group shocks a�ecting the demand for

child care in a state. As an additional robustness check, we implement a placebo test, exploring whether child care

regulations influence the number of Head Start and pre-kindergarten job postings, as shown in Panel C. We find

null associations: all of the coe�cients are small in magnitude statistically insignificant. If our results in Panels

A and B were simply a function of an unobserved age-group-specific shock, we would expect to see an e�ect here,

which we do not. Overall, these results are consistent with those in Ali et al. (2021), who find that the decline in

overall early care and education job postings throughout the pandemic was driven by the substantial reduction in

the center-based child care sector.

To put our results in perspective, consider that the average daily number of child care job postings across states

and age groups is 3.5. That means the enactment of group size regulations (i.e., the extensive margin e�ect) leads

to a roughly 0.20 daily reduction in job postings, or nearly 5.7 fewer postings each month. Similarly, the 1.0 to

1.2% reduction in job postings associated with a SD reduction in group sizes would result in 1.1 to 1.3 fewer job

postings each month. Given that there were less than 100 job postings per day nationally at the height of the

pandemic in 2020, the estimated coe�cients in this paper are economically meaningful.

In sum, the results indicate that the enactment of tougher regulations on classroom group sizes and child-to-sta�

ratios reduce the demand for child care labor, although the response appears to be especially strong at the extensive
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margin of group sizes. That is, the reduction in labor demand is strongest among providers located in states that

enacted a group size regulation for the first time during the pandemic. Indeed, we find smaller labor demand

responses among providers in states that incrementally increased the stringency of already-existing regulations.

5.2 The Characteristics of Child Care Labor

We now turn to Table 4, which begins to study the impact of child care regulations on the characteristics of the

job postings. In doing so, our goal is to understand whether child care providers respond to tougher regulations

by engaging in input substitution, or varying the skill composition of the workforce. We begin by studying a

binary indicator for whether a given job posting is for a lead or an assistant teacher. Our results consistently

show that the enactment of a group size regulation increases the odds that a given job posting advertises for a

lead teacher. Indeed, the estimate in column (5) shows that having a group size regulation in place increases the

odds of advertising for a lead teacher by 3.6 percentage points. Among providers located in states with a group

size regulation already enacted, increasing the stringency of that regulation does not appear to alter the demand

for lead teachers. However, Table 4 also shows that increasing stringency of already-enacted child-to-sta� ratios

reduces the demand for lead teachers. Specifically, the coe�cient in column (5) implies that a one SD decrease in

the child-to-sta� ratio reduces the probability of advertising for a lead teacher by 1.7 percentage points.

Table 5 further tests for input substitution by examining whether a given job posting requires at least a bachelor’s

degree. Panel A is restricted to the subset of assistant teacher postings, Panel B is restricted to lead teacher postings,

and Panel C is restricted to preschool-age lead teacher postings. We conduct the analysis separately on the subset

of lead preschool-age job postings because this is the most prominent age-group in terms of child enrollments and

teacher hiring. Results in Panel A reveal that the enactment of any group size regulation increases the demand

for bachelor’s degrees among assistant teachers. Indeed, the coe�cient in column (5) implies that the likelihood of

requiring such a degree increases by nearly seven percentage points. However, increasing the regulatory strictness

at the intensive margin (for group sizes and child-to-sta� ratios) does not appear to alter the demand for bachelor’s

degreed assistant teachers, suggesting that the rise in demand for these more educated child care teachers is driven

by the extensive margin (i.e., providers required to comply with newly-enacted group size regulations).

Turning to Panels B (all lead teachers) and C (lead preschool-age teachers), we find that states’ newly-enacted
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group size regulations encourages child care providers to reduce their demand for bachelor’s degreed lead teachers,

particularly in the labor market for lead preschool-age teachers. Indeed, the coe�cient in column (5) of Panel

C implies that the likelihood of requiring such a degree declines by 6.7 percentage points. Conversely, there is

some evidence to suggest that increasing the stringency of already-enacted group size regulations may encourage

education-based upskilling by increasing the demand for bachelor’s degreed lead teachers. However, increasing the

stringency of child-to-sta� ratios has the opposite e�ect, lowering the odds that job postings require bachelor’s

degrees, particularly for lead preschool-age teachers.

In sum, these results yield some important insights about the ways in which regulations alter the demand for

child care labor. Providers that are required to comply with a newly-enacted group size regulation respond by

decreasing their demand for labor (i.e., posting fewer teacher advertisements). However, when they do recruit

teachers, they are more likely to hire lead teachers, as opposed to assistant teachers. This finding makes intuitive

sense, because, at a minimum, a lead teacher is required to run a child care classroom. Furthermore, the adoption

of a group size regulation is associated with an increased number of postings that require a bachelor’s degree,

conditional on posting for an assistant teacher, but a decreased number of such postings for lead teachers. This

suggests that child care regulations lead to a substitution away from higher-skilled lead teacher jobs towards

higher-skilled assistant teacher jobs. In addition, such downskilling may occur in order to o�set the increased cost

of compliance with a (newly-enacted) regulation aimed a reducing classroom group sizes.

On the other hand, we find little response from providers located in states that increase the stringency of

preexisting group size regulations. There is no change in labor demand, nor is there a change in the demand for

lead teachers. If anything, we uncover some evidence of lead teacher upskilling (i..e., lead teacher advertisements

are more likely to require a bachelor’s degree) as the group size regulations become tougher. Finally, our results

suggest that increasing the stringency of preexisting child-to-sta� ratios have important e�ects on providers’ hiring

behavior. In particular, providers are induced to decrease their overall labor demand, reduce the demand for lead

teachers, and downskill their workforce by becoming less likely to require lead teachers to have a bachelor’s degree.

Again, such results indicate that increasing the strictness of child-to-sta� ratios is su�ciently costly that providers

respond by substituting away from higher-skilled labor in order to comply with the requirements.

Finally, the e�ects on input substitution are roughly as large as, if not larger than, the magnitudes we find on
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child care job postings overall. For example, the introduction of any group size regulation is associated with a 6.9%

increase in assistant teacher job postings with a BA+, compared with a 5.5% decline in child care job postings

overall. In this sense, the decline in overall job postings was coupled with a fundamental shift in the demand for

di�erent types of skills in the market for child care. Together, these findings suggest that providers respond to

regulations in ways that may unintentionally reduce classroom quality.

6 Extensions and Robustness

The results presented so far highlight the adverse consequences of child care regulations on the demand for child

care labor and the composition of the labor force. In this section, we examine an additional unintended consequence

of regulations via their impact on compliance with other state regulations. We then conduct an auxiliary analysis

of maternal employment. Finally, we end with a discussion of robustness checks.

6.1 Non-compliance with State Regulations

For each job posting, we construct an indicator variable for whether the advertised education requirement meets

the corresponding state education requirement for lead teachers. We then estimate models that relate compliance

with the measures of group sizes and child-to-sta� ratios, exploiting variation within the same state over time.

The goal of this analysis is to test whether providers are less likely to comply some regulations as others become

increasingly strict. Table 6 presents results from this exercise, estimating a version of Equation 2.

Looking at column (5) of Panel A, which focuses on all lead teacher job postings, we find that the enactment

of any group size regulation reduces the likelihood of complying with states’ teacher education requirements by 3.7

percentage points, although the coe�cient is not statistically significant at conventional levels. We also see that

increasing the stringency of already-enacted group size regulations is associated with increases in the probability

of meeting the state requirements, while increasing the stringency of child-to-sta� ratios reduces the probability of

meeting the requirements. When the sample is restricted to lead preschool-age job postings, as is done in Panel

B, we see even larger and more statistically significant declines in the probability of meeting the state education

requirements as the group size and ratio regulations become tougher. These results, together with those presented in
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Table 5 underscore the potential unintended consequences associated with supply-side regulations: in an endeavor

to comply with tougher regulations, providers may be encouraged to violate other standards to mitigate the cost

of compliance. Furthermore, enacting tougher regulations may induce more violations if states’ enforcement e�orts

are weak.

6.2 Implications for Maternal Employment

To the extent that regulations a�ect the demand for child care labor, then we should also see e�ects on the

labor market outcomes of the families who are exposed to them. In Equation 3, we focus on maternal labor force

participation and weekly hours of work, conducting a di�erence-in-di�erences analysis in which we compare mothers

with children ages 0 and 10 with those with children ages 11 and 17, isolating variation within the same state and

age-group over time.

Table 7 documents these results. Starting with column (1), we explore the impact of enacting a group size

regulation on labor force participation, controlling for state and month fixed e�ects and mothers’ demographic

characteristics. Not surprisingly, we find that mothers whose youngest child is ages 0 and 10 are 5.3 percentage

points less likely to participate in the labor force. More importantly, enacting a group size regulation leads to

a statistically significant 2.0 percentage point decline in the labor force participation rate among mothers whose

youngest child is ages 0 to 10, but a statistically insignificant for mothers whose youngest child is ages 11 to 17.

Are our results contaminated by time-varying unobserved geographic shocks or to mothers with younger chil-

dren? We gauge these concerns in three ways. First, in column (2), we introduce region ◊ month and income bin

fixed e�ects, which control for all shocks that are common within each of the nine Census regions in a given month

and among individuals in the same income bracket. We take a semi-parametric approach, placing 16 bins on the

distribution of family income.11 This allows us to compare families that generally earn similar amounts per year,

mitigating concerns about selection e�ects and skill di�erences among mothers. Here, we see a slight increase in

our point estimate on the interaction e�ect to a 2.0 percentage point reduction in labor force participation among

with mother with children ages 0 to 10.
11Our bins on the distribution of family income are indicators for whether the family earns: less than $5,000 per year, $5,000-

7,499, $7,500-9,999, $10,000-12,499, $12,500-14,999, $15,000-19,999, $20,000-24,999, $25,000-29,999, $30,000-34,999, $35,000-39,999,
$40,000-49,999, $50,000-59,999, $60,000-74,999, $75,000-99,999, $100,000-149,999, and $150,000 and over.
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Second, in column (3), we introduce a control for monthly state employment growth to purge variation in the

local labor market that might adversely a�ect maternal employment. Again, our results are robust to the inclusion

of this control. Finally, in column (4), we introduce income ◊ month fixed e�ects, which isolates variation within

narrowly defined skill brackets of families (as measured by income) over the pandemic. Here, the adoption of a

group size regulation leads to a 2.0 percentage point decline in labor force participation rates for mothers with a

youngest child between ages 0 and 10, while the direct e�ect for mothers with a youngest child between ages 11

and 17 becomes statistically insignificant and smaller in magnitude.

We also explore whether child care regulations a�ect the intensive margin of labor supply. Columns (5) to (8)

in Table 7 document these results. We see no statistically or economically significant results. In additional results,

which we omit for brevity, we also examine the marginal e�ect of changes in group sizes and child-to-sta� ratios on

labor force participation rates and hours worked, but we find no significant e�ects. In sum, these results suggest

that child care regulations create fixed costs for families that a�ect the extensive margin of labor supply much

more than the intensive margin. In particular, if employers for these mothers generally provide limited options for

remote work, they may have little option of varying the amount of time that they spend at work.

We now the examine whether pre-trends in the di�erence-in-di�erences estimator might confound the results.

Specifically, we adopt an event study design, regressing labor force participation on lags and leads separately for our

treatment and comparison groups, normalized to the state ◊ group cells that did not experience a change in their

group size regulations. Figure 5 documents these results. Importantly, whereas there is a null association between

group sizes and labor force participation in both the lags and leads among the mothers with a youngest child

between ages 11 and 17, as one would expect, we see a statistically significant decline in labor force participation

among mothers with a youngest child between ages 0 and 10 following the introduction of the regulation. These

results provide more confidence that labor force participation rates of mothers with a youngest child between ages

0 and 10 and those with a youngest child between ages 11 and 17 would have trended similarly in the absence of

these group size regulations.
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6.3 Robustness Test

As a final robustness exercise, we now ask whether any of our results on child care labor demand could be driven

by a key time-varying shock that coincided with the introduction and increased stringency of child care regulations.

Specifically, many states fundamentally altered the health and safety standards for center-based child care programs

in order to mitigate the transmission of the virus, and they did so contemporaneously with the reforms to group sizes

and child-to-sta� ratios. Specifically, states mandated face coverings and health screenings for sta� and children,

social distancing, the provision of sanitizing/disinfecting supplies, enhanced cleaning protocols, staggered arrival

and departure times, no visitation, among other things. We code 10 such requirements in state x day cells over

the period January 1 to September 30, and we use these data to answer two questions: do these policies have an

independent e�ect on the child care labor demand outcomes studied earlier, and does their inclusion in the model

alter the estimates on group sizes and child-to-sta� ratios? The analyses implied by these questions serve as a final

test of whether other time-varying policies that were enacted contemporaneously with changes to states’ group

sizes and child-to-sta� ratios bias the estimates on those regulations.

Table 8 presents the results associated with regressions of the child care labor demand outcomes on a standard-

ized index of 10 COVID-19 health and safety regulations. If our main results are not contaminated by the presence

of time-varying omitted variables, then we should find statistically insignificant associations with the COVID-19

regulations. Fortunately, as shown in Panels A through E, the coe�cient on the COVID-19 regulations is con-

sistently small in magnitude and never statistically significant. Furthermore, in results not shown in the paper,

inclusion of this index variable in the model does not alter the estimated e�ects of group sizes and child-to-sta�

ratios.

7 Conclusion

Over the last several decades, there has been an ongoing debate over the welfare e�ects of licensing and minimum

quality standards. On the one hand, in the presence of information frictions, they can provide a much needed

quality control, which is especially important in markets like child care, in which quality can influence early

childhood health and development, as well as long-run adult outcomes. On the other hand, regulations can lead to
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negative unintended consequences for both the quantity and quality of services provided.

In this paper, we combine unique data on online child care job postings with newly available information on

child care regulations to study impact of regulations on the demand for child care labor. Our analysis exploits the

substantial variation in states’ regulations that arose during the COVID-19 pandemic. Indeed, during the first nine

months of 2020, nearly all states enacted new regulations or expanded existing ones. Our identification strategy

therefore exploits variation in regulatory stringency both within states over time and across children’s age groups

(within states and days) to estimate the causal e�ect of maximum classroom group sizes and child-to-sta� ratios.

Importantly, our variation across age groups within the same state allows us to introduce state ◊ time fixed e�ects,

thereby purging all variation in state containment policies during the pandemic that would otherwise induce a

spurious correlation.

Our key findings can be summarized as follows. First, we show that the introduction and increased stringency of

group sizes and child-to-sta� ratios reduces the demand for child care labor. This is particularly true for providers

located in states that are exposed to a newly-enacted group size requirement, which reduces the number of child care

job postings by 5.5 to 8.4 percent. Second, our results indicate that such regulations distort the demand for specific

workforce characteristics. Specifically, the enactment of a new regulation on group sizes increases the number of

lead teacher postings by 3.6 percentage points, but reduces the probability that these postings require a bachelor’s

degree by 3.5 percentage points, while also reducing the probability that the education requirements comply with

the corresponding state education regulations for lead teachers by 3.7 to 8.0 percentage points. Third, although

increasing the stringency of group sizes in states already regulating this feature does not appear to influence the

demand for child care teachers, we find that increasing the stringency of child-to-ratios has strong e�ects—leading

to fewer job postings, fewer lead teacher and bachelor’s degree postings, and more postings in violation of the state

education regulations. Finally, we find that introducing a group size regulation has implications for the broader

labor market, leading to lower labor force participation rates among mothers with children ages 0 to 10.

These results indicate that child care providers operating in states that did not regulate group sizes prior to

the pandemic—but began regulating them for the first time after the pandemic—experienced significant challenges

adjusting to the new regulatory environment. Such providers not only preferred to hire fewer teachers, but sought

to downskill the teacher positions being advertised, at least as it relates to education. Conversely, providers in
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states already regulating group sizes prior to the pandemic appear to have adapted well to the post-pandemic

period, when these regulations became tougher. Indeed, increasing the strictness of group sizes altered virtually

no aspect of providers’ hiring behavior. However, changes to child-to-sta� ratios are costly for providers, leading

to lower demand for teachers and a decrease in the skill requirements for the job. Furthermore, we show that the

implications of introducing tougher regulations extend beyond the child care labor market and into broader labor

market for mothers with young children.

Our finding that regulations decrease labor demand in the child care market is consistent with a related line

of work showing that regulations also reduce the number of center-based establishments (Gormley, 1991; Hotz and

Xiao, 2011). Together, our work suggests that the supply of child care may decline through a contraction in the size

of the workforce and a drop in the number of providers. In addition, our work shows that providers engage in input

substitution in ways that may not increase quality, as intended. Specifically, as regulations become tougher, child

care providers appear to trade-o� some quality-related characteristics (i.e., by downgrading teachers’ education

requirements) in order to comply with regulations set in other domains. This result is consistent with those in

Blau (2007), who finds similar evidence on input substitution as well as null e�ects of regulations on a measure

of classroom quality. In sum, our paper suggests that regulations may not be the most e�ective policy tool for

improving quality within the child care market, and that regulatory-e�ects may have spillovers to labor markets

beyond just the child care labor market.

Our results leave several questions open for future research. First, how have these regulations a�ected child

development? Given the decline in job postings in center-based child care market, the caregiving burden has shifted

increasingly onto families. To what extent have these regulatory changes altered the mix of parental versus non-

parental time with young children as well as the quality of those time investments? Second, how have di�erent

child care providers adapted to these regulations? Although the regulations are uniform in the same state and age

group, some child care providers may have more margins to adjust than others. Third, how have the employees

in the child care market fared, and have those who were laid o� returned back to work in the child care market?

These are just a sample of future research questions.
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Figures and Tables

Figure 1: Characteristics of Child Care Job Postings

((a)) Panel A: Total Child Care Job Postings
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((b)) Panel B: % of Lead Teacher Job Postings

((c)) Panel C: % Teacher Postings Requiring a BA+ ((d)) Panel D: % Postings Complying with State Regulations

Source: Emsi, 2020. Panel A shows the daily (and 7-day moving average) number of child care job postings. Panel B shows the share of job
postings that advertise for a lead teacher. Panel C shows the share of job postings that require a bachelor’s degree. Panel D shows the share
of job postings that comply with the state’s teacher education regulatory requirements.
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Figure 2: % States Regulating Maximum Classroom Group Size, by Age Group

.7
.7

5
.8

.8
5

%
 S

ta
te

s 
wi

th
 a

 M
ax

. G
ro

up
 S

ize
 R

eq
ui

re
m

en
t, 

Ag
es

 0
-1

0
Ja

nu
ar

y 1

Ap
ril 

1

Ju
ly 

1

Oc
tob

er
 1

Date

.8
.8

5
.9

%
 S

ta
te

s 
wi

th
 a

 M
ax

. G
ro

up
 S

ize
 R

eq
ui

re
m

en
t, 

Ag
es

 0
-2

Ja
nu

ar
y 1

Ap
ril 

1

Ju
ly 

1

Oc
tob

er
 1

Date

.7
.7

5
.8

.8
5

%
 S

ta
te

s 
wi

th
 a

 M
ax

. G
ro

up
 S

ize
 R

eq
ui

re
m

en
t, 

Ag
es

 3
-5

Ja
nu

ar
y 1

Ap
ril 

1

Ju
ly 

1

Oc
tob

er
 1

Date

.6
.6

5
.7

.7
5

.8
%

 S
ta

te
s 

wi
th

 a
 M

ax
. G

ro
up

 S
ize

 R
eq

ui
re

m
en

t, 
Ag

es
 6

-1
0

Ja
nu

ar
y 1

Ap
ril 

1

Ju
ly 

1

Oc
tob

er
 1

Date

Source: Child Care Aware of America, Hunt Institute, National Governor’s Association, and states’ Department of Health websites. The figure
plots the share of states regulating center-based maximum classroom group sizes over time for each age-group.
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Figure 3: Time Series in States’ Maximum Classroom Group Size, by Age Group
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Source: Child Care Aware of America, Hunt Institute, National Governor’s Association, and states’ Department of Health websites. The figure
plots the average value of the center-based maximum classroom group size regulation over time for each age-group.
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Figure 4: Time Series in States’ Child-to-Sta� Ratio, by Age Group
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plots the average value of the child-to-sta� ratio regulation over time for each age-group.
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of the child care regulation indicator, conditional on individual demographics and state policy controls and both state and month fixed e�ects,
separately for mothers with a youngest child between age 0 and 10 and for those with a youngest child between age 11 and 17. Demographics
include: a quadratic in age, marital status, race (White, Black, Asian), and education (less than high school, high school, some college, college,
more than college). State policies include: state of emergency, stay-at-home order, school closure, business closure, reopenings, face mask
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Table 2: Child Care Regulations: Summary Statistics

Panel A: Any Group Size Regulation
Enacted (%)
Ages 0-10 0.711

(0.007)
Ages 0-2 0.789

(0.397)
Ages 3-5 0.719

(0.445)
Ages 6-10 0.627

(0.484)
Panel B: Maximum Group Size (no.)
Ages 0-10 20.0

(5.4)
Ages 0-2 11.2

(2.9)
Ages 3-5 23.5

(4.9)
Ages 6-10 30.9

(7.4)
Panel C: Child-to-Sta� Ratio (no.)
Ages 0-10 11.8

(2.3)
Ages 0-2 5.5

(1.0)
Ages 3-5 12.9

(2.6)
Ages 6-10 17.4

(3.8)
Source.—Child Care Aware of America, Hunt Institute, National Governor’s Association, and states’ Department of Health websites..
Notes.—The table shows means and standard deviations for di�erent child care regulations for respective age group over the Jan-Feb 2020,
pre-pandemic period.
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Table 3: E�ects of Regulations on the Demand for Child Care Labor

Dep Var: ln(number of job postings)
(1) (2) (3) (4) (5)

Panel A: Child Care Job Postings

Any Group Size Regulation -0.055úúú -0.053úúú -0.055úúú

[0.010] [0.013] [0.013]
(1/Group Size) -0.012úúú -0.001 0.002

[0.003] [0.004] [0.005]
(1/Child-to-Sta� Ratio) -0.010úú -0.007

[0.004] [0.005]

Mean Daily No. of Job Postings 3.509 3.509 3.509 3.509 3.509
Observations 41,922 41,922 41,922 41,922 41,922
Age-Group Fixed E�ects Yes Yes Yes Yes Yes
State Fixed E�ects Yes Yes Yes Yes Yes
Day Fixed E�ects Yes Yes Yes Yes Yes
Panel B: Robustness Check

Any Group Size Regulation -0.064úúú -0.083úúú -0.084úúú

[0.012] [0.015] [0.015]
(1/Group Size) -0.004 0.013úú 0.016úúú

[0.004] [0.005] [0.006]
(1/Child-to-Sta� Ratio) -0.009ú -0.009ú

[0.005] [0.005]

Mean Daily No. of Job Postings 3.509 3.509 3.509 3.509 3.509
Observations 41,922 41,922 41,922 41,922 41,922
Age-Group Fixed E�ects Yes Yes Yes Yes Yes
State x Day Fixed E�ects Yes Yes Yes Yes Yes
Panel C: Falsification Test Using Head Start and Pre-K Job Postings

Any Group Size Regulation -0.004 -0.008 0.000
[0.014] [0.018] [0.019]

(1/Group Size) 0.000 0.002 -0.003
[0.004] [0.006] [0.006]

(1/Child-to-Sta� Ratio) 0.013 0.017
[0.011] [0.013]

Mean Daily No. of Job Postings 0.594 0.594 0.594 0.594 0.594
Observations 27,948 27,948 27,948 27,948 27,948
State Fixed E�ects Yes Yes Yes Yes Yes
Day Fixed E�ects Yes Yes Yes Yes Yes

Source.—Emsi, 2020.
Notes.—Panel A in the table reports the coe�cients associated with regressions of logged child care job postings on an indicator for whether
there is any group size regulation in e�ect, the inverse of average group size, and the inverse of average child-to sta�-ratio, controlling for the
state-level covariates and child age group, state, and day fixed e�ects. Panel B introduces state ◊ day fixed e�ects, isolating variation in child
care regulation across group sizes in the same state. Panel C reports the results associated with Head Start and pre-k job postings as a placebo
exercise. Standard errors are clustered at the state-day level and the observations are unweighted.
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Table 4: E�ects of Regulations on the Demand for Lead Teachers

Dep Var: =1 if Job Posting is for a Lead Teacher
(1) (2) (3) (4) (5)

Any Group Size Regulation 0.032úú 0.047úúú 0.036ú

[0.013] [0.018] [0.019]
(1/Group Size) 0.001 -0.007 0.000

[0.004] [0.005] [0.007]
(1/Child-to-Sta� Ratio) -0.014úú -0.017ú

[0.007] [0.009]

Dep Var Mean 0.792 0.792 0.792 0.792 0.792
Observations 49,045 49,045 49,045 49,045 49045
State Fixed E�ects Yes Yes Yes Yes Yes
Day Fixed E�ects Yes Yes Yes Yes Yes

Source.—Emsi, 2020.
Notes.—The table reports coe�cients associated with regressions of a binary variable indicating if a child care job posting is for a lead or head
teacher on an indicator for whether there is any group size regulation in e�ect, the inverse of average group size, and the inverse of average
child-to sta�-ratio, controlling for the state-level covariates and state and day fixed e�ects. Standard errors are clustered at the state-day level
and the observations are unweighted.
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Table 5: E�ects of Regulations on the Demand for Teachers with a BA+

Dep Var: =1 if Job Posting Requires a BA+
(1) (2) (3) (4) (5)

Panel A: Assistant Teacher Job Postings

Any Group Size Regulation 0.046 0.062úú 0.069úú

[0.029] [0.031] [0.032]
(1/Group Size) 0.001 -0.008 -0.012

[0.007] [0.006] [0.008]
(1/Child-to-Sta� Ratio) -0.000 0.010

[0.010] [0.011]

Dep Var Mean 0.044 0.044 0.044 0.044 0.044
Observations 8,685 8,685 8,685 8,685 8,685
State Fixed E�ects Yes Yes Yes Yes Yes
Day Fixed E�ects Yes Yes Yes Yes Yes
Panel B: Lead Teacher Job Postings

Any Group Size Regulation -0.021 -0.032ú -0.035ú

[0.013] [0.019] [0.021]
(1/Group Size) -0.000 0.005 0.008

[0.005] [0.006] [0.008]
(1/Child-to-Sta� Ratio) 0.001 -0.005

[0.008] [0.011]

Dep Var Mean 0.173 0.173 0.173 0.173 0.173
Observations 40,360 40,360 40,360 40,360 40,360
State Fixed E�ects Yes Yes Yes Yes Yes
Day Fixed E�ects Yes Yes Yes Yes Yes
Panel C: Lead Preschool-Age Teacher Job Postings

Any Group Size Regulation -0.023 -0.058úú -0.067úú

[0.018] [0.028] [0.028]
(1/Group Size) 0.005 0.016ú 0.028úú

[0.006] [0.009] [0.011]
(1/Child-to-Sta� Ratio) -0.007 -0.022úú

[0.007] [0.011]

Dep Var Mean 0.161 0.161 0.161 0.161 0.161
Observations 13,090 13,090 13,090 13,090 13,090
State Fixed E�ects Yes Yes Yes Yes Yes
Day Fixed E�ects Yes Yes Yes Yes Yes

Source.—Emsi, 2020.
Notes. The table reports the coe�cients associated with regressions of a binary variable indicating if a child care job posting requires at least a
BA degree on an indicator for whether there is any group size regulation in e�ect, the inverse of average group size, and the inverse of average
child-to sta�-ratio, controlling for the state-level covariates and state and day fixed e�ects. Panel A is restricted to the sample of job postings
for assistant teachers, Panel B is restricted to the sample of job postings for lead teachers, and Panel C is restricted to the sample of job postings
for lead preschool-age teachers. Standard errors are clustered at the state-day level and the observations are unweighted.
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Table 8: E�ects of COVID-19 Health and Safety Regulations on Child Care Labor Demand

Panel A: All Child Care Job Postings

Dep Var: ln(number of job postings)
Standardized Index of 10 COVID-19 Regulations 0.007

[0.005]
Dep Var Mean 3.509
Observations 41,922
Panel B: Lead Teacher Job Postings

Dep Var: =1 if Job Posting is for a Lead Teacher
Standardized Index of 10 COVID-19 Regulations -0.004

[0.005]
Dep Var Mean 0.792
Observations 49,045
Panel C: Assistant Teacher Job Postings

Dep Var: =1 if Job Posting Requires a BA+
Standardized Index of 10 COVID-19 Regulations -0.008

[0.006]
Dep Var Mean 0.044
Observations 8,685
Panel D: Lead Teacher Job Postings

Dep Var: =1 if Job Posting Requires a BA+
Standardized Index of 10 COVID-19 Regulations 0.004

[0.006]
Dep Var Mean 0.173
Observations 40,360
Panel E: Lead Teacher Job Postings

Dep Var: =1 if Job Posting Complies with the State Education Regulations
Standardized Index of 10 COVID-19 Regulations -0.002

[0.008]
Dep Var Mean 0.667
Observations 20,296

Source.—Emsi
Notes.—The table reports the coe�cients associated with regressions of di�erent measures of child care job postings on an index of 10 COVID-19
health and safety regulations. Standard errors are clustered at the state-day level and the observations are unweighted.
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