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This paper analyzes the US Lanham Act of 1940, a heavily subsi-
dized and universal child care program administered during World
War II. I first estimate its impact on maternal employment using a
triple-differences model. I find that employment increased substan-
tially following the introduction of the program. I then study chil-
dren’s long-run labor market outcomes. Using Census data from
1970 to 1990, I assess well-being in a life-cycle framework by track-
ing cohorts of treated individuals throughout their prime working
years. Results from difference-in-differences models suggest the
program had persistent positive effects, with the largest benefits ac-
cruing to the most economically disadvantaged adults.

In what is today a nearly forgotten social experiment, the federal
government subsidized nationwide child care for working mothers
of young children during World War II. It was the first time in the
nation’s history that day care for children who were not poor was
supported by public funds. (Geraldine Youcha, Minding the Chil-
dren, 1995, 307)

I. Introduction

The US Federal Government, in response to the surge in women’s em-
ployment, administered a system of near-universal child care throughout
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World War II. Popularly known as the Lanham Act of 1940, the child care
program was considered a temporary war emergency measure and was
aimed at providing children ages 0–12with a safe environment so that moth-
ers could contribute to the nation’s war production effort.1 Federal Lanham
Act grants were awarded to communities based on a demonstrated need for
war-time child care; at its apex, the program was administered in over 635
communities in every state except New Mexico (Stoltzfus 2000). Although
it operated for only a brief period—from1943 to 1946—theLanhamAct dis-
pensed over $1 billion (in 2012 dollars) to construct and maintain child care
facilities, to train and pay teachers, and to provide meal services.
The Lanham Act is widely considered a milestone in the history of US

child care policy, primarily because it was the first, and only, federally ad-
ministered program to serve children regardless of family income. Yet there
is virtually no understanding of the program’s implications for a number of
policy-relevant outcomes, including maternal employment and long-run
child well-being. Such evidence is increasingly important, given the interest
in the United States and elsewhere in creating universal early care and educa-
tion programs. Although several US jurisdictions offer universal preschool
programs—including Georgia, Oklahoma, and Boston—they have not been
operating long enough to shed light on whether the positive short-run im-
pacts found in recent evaluations translate into long-run schooling and labor
market success (Gormley and Gayer 2005; Fitzpatrick 2008; Cascio and
Schanzenbach 2013; Weiland and Yoshikawa 2013). Conversely, evidence
on the long-run impact of early childhood programs comes almost exclu-
sively fromhighly targeted interventions, including theHeadStart, PerryPre-
school, and Abecedarian programs (e.g., Garces, Thomas, and Currie 2002;
Ludwig andMiller 2007; Anderson 2008; Deming 2009). To my knowledge,
the only evidence on the long-run impact of universal child care comes from
a recent evaluation of the Norwegian system (Havnes and Mogstad 2011b).
Thegoal of this paper, therefore, is toprovide thefirst comprehensive analysis
of a broadly accessible, heavily subsidized child care program in the United
States context.
The paper begins by estimating the impact of the Lanham Act on mater-

nal employment. To do so, I combine 1940 and 1950Decennial Census data

1 The Lanham Act funded a variety of war-essential public works projects in ad-
dition to providing child care services. For brevity’s sake, I refer to the child care
program as the Lanham Act throughout the paper.
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with a triple differences (DDD) approach to study labor supply at the par-
ticipation and hours-of-work margins. The identification strategy exploits
the large cross-state variation in the generosity of Lanham Act expendi-
tures, comparing the effect of increased child care funding across women
with and without age-eligible children after reform versus before reform.
I find that the Lanham Act generated sizable increases in maternal employ-
ment. The baseline DDD estimate implies that increasing states’ Lanham
Act spending from the bottom to the top quartile of the distribution—
equivalent to raising spending from $22 to $66 per child—would produce
a 4.4 percentage point increase in the employment rate for treated women.
This estimate is approximatelyone-quarterof the treatedgroup’spre-reform
mean. In addition, a supplementary analysis using 1940 and 1960 Census
data finds that these employment effects persisted 17 years after the child
care program was terminated.
I then turn my attention to studying the impact of the Lanham Act on

children’s long-run outcomes related to labor market and program partic-
ipation. I utilize Decennial Census data between 1970 and 1990 to identify a
set of treated cohorts, whowere born between 1931 and 1946, as well as a set
of comparison cohorts, who were born between 1947 and 1951. The use of
three Census data sets enables me to trace the full life-cycle effects of the
LanhamAct, starting when treated cohorts were in their mid-20s. I identify
the impact of the child care program in a difference-in-differences (DD)
framework, essentially comparing the difference in adult outcomes between
treated and comparison cohorts born in states where LanhamAct spending
was high with the difference for these groups where spending was low. I
find that the Lanham Act had sizable positive effects on a variety of out-
comes that persisted throughout adulthood. In particular, the baseline
DD estimates imply that increasing states’ child care spending from the
bottom to the top quartile of the distribution would generate a 0.01 stan-
dard deviation increase in a summary index of five labor market and pro-
gram participation outcomes. An auxiliary analysis of the Lanham Act’s
distributional effects reveals that the benefits of the child care program ac-
crued largely to the most economically disadvantaged adults.
As with all DD designs, the analysis of adult outcomes must overcome

two threats to its internal validity: (i) the presence of unobserved, contem-
poraneous shocks that differentially affected the outcomes of treated and
comparison cohorts and (ii) the possibility that the outcomes of individuals
born in low- and high-spending states would have trended differently in the
absence of the LanhamAct. The key concern regarding the first threat is the
shock represented by the war, which catalyzed a large exodus of men from
the labor market and produced potentially important changes in children’s
home environment. I attempt to control for any war-induced changes in la-
bor markets and home life by adding the state-level Armed Forces mobili-
zation rate (defined as the fraction of men ages 18–44 who were drafted or
enlisted for war) to the baseline DD model. This variable has been used by
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others to proxy the outflow ofmen from the labormarket and the increased
pressure on women to leave home for paid work (Acemoglu, Autor, and
Lyle 2004; Goldin and Olivetti 2013).
To test for differential outcome trends, I exploit the fact that the compari-

son cohorts are drawn from a (post-reform) period inwhich the LanhamAct
no longer operated. Given that the LanhamAct was terminated in 1946, I use
the comparison cohorts—whowereborn in thefirst 5 years after the program
ended—to test whether there are similar outcome trends for individuals born
in low- andhigh-spending states.The tests provide evidence that the common
trends assumption is satisfied. I also conduct a supplementary matched case
control analysis, inwhich each high-spending state is pairedwith one ormore
low-spending states based on the degree of similarity in the outcome trends.
The DD estimates continue to show positive long-run effects of the Lanham
Act. Finally, I experiment with a placebo reform that keeps the Lanham Act
“turned on” for some cohorts in the comparison group. The effect of the pla-
cebo is small in magnitude and never statistically significant.
Together thesefindings contribute towell-established literatures exploring

the impact of early childhood programs on parental employment and child
outcomes. In addition, this paper complements a body of work assessing
the role ofWorldWar II in increasingwomen’s labor supply. Although early
work byGoldin (1991) suggests that thewarwas not a “watershed” event for
American women, more recent papers by Acemoglu et al. (2004) andGoldin
andOlivetti (2013) challenge this notion, finding that the war did in fact cat-
alyze a long-run employment response. These latter papers rely on DD de-
signs that exploit the measure of Armed Forces mobilization described
above. To capture the causal effect ofWorldWar II, mobilization is assumed
to be uncorrelated with other contemporaneous shocks. However, the intro-
duction of universal child care represents one potential shock. Indeed, the
historical record shows that the Lanham Act not only played a crucial role
in the nation’s war production effort but also fundamentally alteredwomen’s
views on paid work and institutional child care. Such evidence is consistent
with this paper’s empirical finding that the program increased mothers’ em-
ployment in the short run and the long run. Thus, it is plausible that the wa-
tershed event represented byWorldWar II was aided by another watershed,
the United States’s first, and only, universal child care program.
The remainder of the paper proceeds as follows. The next section summa-

rizes the relevant research on the impact of child care prices and programs
onmaternal employment and long-run child outcomes. Section III provides
a detailed description of the Lanham Act. In particular, it summarizes the
history and major design features of the program, provides insight into
the characteristics of Lanham Act centers, and introduces the measure of
Lanham Act spending used in the empirical analyses. Section IV is devoted
to the analysis of maternal employment, while Section V implements the
analysis of long-run outcomes. Finally, Section VI concludes.
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II. Relevant Child Care Literature

A. Maternal Employment

Evidence on the relationship between child care programs and maternal
work decisions comes from three sources: reduced-form and structural stud-
ies of child care prices, reduced-form studies of child care subsidy programs,
and quasi-experimental evaluations of policy reforms. The most common
methodological approach to estimating price effects includes a discrete choice
participation equation with selection-corrected predicted hourly child care
expenditures and wages as the key right-hand-side variables. Results from
these studies consistently point to a negative relationship between child care
costs and mothers’ employment (Anderson and Levine 2000; Connelly and
Kimmel 2003; Tekin 2007a; Herbst 2010). However, the range of estimated
own-price elasticities is quite large: 0.06 to 21.36. The second approach ex-
amines the impact of actual childcare subsidy receipt on maternal employ-
ment. Themost frequently studied program is the United States’s Child Care
andDevelopment Fund (CCDF), an employment-based subsidy system tar-
geting low-income families. The empirical framework models the employ-
ment decision using subsidy receipt as the key explanatory variable. The ev-
idence suggests that CCDF-funded child care subsidies have large positive
effects on the employment of economically disadvantaged single mothers
(Tekin 2005, 2007b; Blau and Tekin 2007).
The final set of studies exploits geographic and temporal variation in the

introduction of policy reforms (DD designs) or birthday-based discontinui-
ties in program exposure (IV or RD designs). Regarding DD studies, Baker,
Gruber, and Milligan (2008) and Lefebvre and Merrigan (2008) evaluate the
introduction of universal child care in Quebec, Canada, while Havnes and
Mogstad (2011a) examineNorway’s universal program. United States–based
DD studies include Cascio and Schanzenbach’s (2013) analysis of universal
pre-kindergarten programs in Oklahoma and Georgia, as well as Cascio’s
(2009b) paper on the introduction of kindergartens throughout the 1960s
and 1970s. Regarding the latter design, Gelbach (2002) and Fitzpatrick
(2012) use children’s quarter-of-birth in the 1980 and 2000 Censuses, respec-
tively, to instrument for kindergarten participation, while Fitzpatrick (2010)
uses the discontinuity created by age-eligibility cut-offs to analyze the Geor-
gia andOklahoma pre-kindergarten programs.With the exception of theCa-
nadian child care program, these interventions generate small employment
effects that are applicable to specific subgroups.

B. Long-Run Child Outcomes

Most long-runevidencecomes fromstudiesof targetededucation-focused
programs or small-scale interventions. For example, Ludwig and Miller’s
(2007) analysis of Head Start exploits the discontinuity in local program al-
locations, finding positive effects on mortality and educational attainment.
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Deming’s (2009) paper, based on sibling fixed effects, finds that Head Start
participants scored 0.23 standard deviations higher on a summary index of
eight young adult outcomes. Positive long-run effects have also been esti-
mated for participants in the Infant Health and Development, Perry, and
Abecedarian programs (McCormick et al. 2006; McCormick et al. 2006;
Anderson 2008; Heckman et al. 2010; Conti, Heckman, and Pinto 2015).
Although there is a large body of evidence on publicly funded child care

programs, most of these studies are targeted at important subpopulations
or are limited to analyses of short- and medium-run outcomes. For exam-
ple, Baker et al. (2008) provide evidence on the short-run developmental ef-
fects of universal child care in Quebec, Canada, while Gupta and Simonsen
(2010) and Black et al. (2014) provide medium-run evidence for the Danish
andNorwegian systems, respectively. In theUnitedStates,Herbst andTekin
(2012, 2016) estimate the short- and medium-run impact of the CCDF,
a subsidy program restricted to the working poor, while a large number
of studies examine the short- and medium-run impact of pre-kindergarten
programs, only some of which are universal (e.g., Gormley and Gayer
2005; Fitzpatrick 2008; Barnett et al. 2013; Cascio and Schanzenbach 2013;
Weiland and Yoshikawa 2013). In addition, a noteworthy paper by Cascio
(2009a), which estimates the long-run impact of kindergarten introduction
in the United States, finds some positive effects for white adults but not for
black adults.
Tomy knowledge, the only evidence on the long-run impact of universal

child care comes fromHavnes and Mogstad’s (2011b) study of the Norwe-
gian system. The reform was phased in between 1976 and 1979, expanding
child care access for those ages 3–6. Exploiting the differential growth in
child care coverage across municipalities, the author’s DD estimates imply
sizable increases in educational attainment, reductions in welfare participa-
tion, and delayed childbearing for treated cohorts in their early 30s. The re-
sults also show that most of the benefits accrued to individuals from eco-
nomically disadvantaged backgrounds.

III. Background on the Lanham Act

A. History and Description

Prior to World War II, the Works Project Administration (WPA) oper-
ated a number of Depression-era child care centers that provided jobs for
unemployed teachers.2 The centers targeted low-income families, with the
goal of increasing parental employment. With the United States’ entry into
thewar—andmen’s subsequent exit from the labormarket—it became clear

2 This discussion draws on numerous historical accounts of the Lanham Act. For
more information, see Koshuk (1947), Dratch (1974), Tank (1980), Anderson
(1981), Riley (1994), Tuttle (1995), Youcha (1995), Stoltzfus (2000), and Fousekis
(2011).
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that large numbers ofwomenwere needed to bolster war production. Aided
by the Rosie the Riveter campaign, the federal government urged women to
join the war effort. However, it became clear that the stock of WPA centers
would be insufficient for absorbing the growing demand for child care. In-
deed, stories of children locked in cars adjacent to factories, chained to tem-
porary trailer homes, and left in movie theaters quickly filled newspapers
and eventually became the subject of congressional hearings (US Senate
1943a).
In response, federal funding for child care was approved in August 1942

through the National Defense Housing Act of 1940, also known as the
Lanham Act. The Lanham Act was not designed to administer a system
of child care. It was intended to fund the construction and maintenance
of infrastructure projects deemed critical to the war effort, as well as com-
munity hospitals and schools.3 Nevertheless, the Federal Works Agency
(FWA) was assigned responsibility for distributing child care funds despite
protests from child and education agencies, including theChildren’s Bureau
and Office of Education. With the FWA in control, the program’s intent
was clear: to administer a system of temporary child care as a war expedient,
not as a permanent expansion to the welfare state.
Federal funds for child care were available to construction and maintain

facilities, to trainandpay teachers, and tohandle all otheroperatingexpenses.
To access Lanham Act grants, communities in “war impact areas” had to
show the FWA that they had insufficient resources to meet the surging
child care demand.4 Federal guidelines stipulated that communities had to
engage in three activities to measure and demonstrate need: hold confer-
ences on women’s wartime work and child care; establish committees com-
posed of parents, local nonprofits, and government agencies; and conduct
needs assessment surveys. In the meantime, state legislatures created com-
mittees to document via public hearings local infrastructure and social ser-
vice needs. The public hearings became the chief mechanism through which
parents and advocates lobbied for child care centers, and results from the
needs assessments were presented to state lawmakers. While local actors
prepared applications for federal Lanham Act funds, state policy makers

3 An interesting historical aside: the Lanham Act ultimately funded child care be-
cause the phrase “public services” in the original legislation was reinterpreted to in-
clude child care provision. It occurred by way of administrative decision by agen-
cies in the executive branch, in particular the Federal Works Agency. It occurred
without presidential action, congressional debate, or an alteration of the original
legislative language. This led some to characterize Lanham Act child care funding
as an “inspired afterthought” (Kerr 1973, 163).

4 The term “war impact area” was a designation given to communities that were
directly involved in the war production effort. For example, these communities
contained defense contractors, industries manufacturing war-essential goods (e.g.,
textiles), and those involved in agricultural production.
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passed legislation authorizing the establishment of child care centers, which
would be run, inmost cases, by theDepartment of Education. The review of
applications was generally conducted at multiple bureaucratic levels, in-
cluding the local WPA and FWA offices, a regional FWA office, and finally
by federal administrators. Grants awarded by the FWA were matched by
community contributions that were initially set at 50% of a project’s total
cost. However, in practice, widespread resource constraints limited the lo-
cal contribution to one-third of all expenses. Most local funding came from
parent copayments, initially set at $0.50 per child per day and rising to $0.75
in 1945.5

The first Lanham Act grants were distributed in July 1943. Although the
program was scheduled to be terminated after Japan’s surrender in Septem-
ber 1945, its funding continued until mid-1946 after protests from families
and advocates claimed that child care services were needed until servicemen
returned home from the war. Eligibility for LanhamAct subsidies was gen-
erally restricted to children ages 0–12, although administrators were ini-
tially reluctant to serve infants and toddlers. Children ages 0–5 were served
in nursery environments, while those ages 6–12 were provided with before-
and after-school care. Although there may have been a parental work re-
quirement, it was largely de facto as opposed to explicit. Families were eli-
gible regardless of income level, and the consumer subsidywas generous. At
thewar’s peak, parents were required to contribute $0.75 ($9.50 in 2012 dol-
lars) per child per day.

B. Quality in Lanham Act Child Care Centers

Lanham Act centers operated for long hours. The evidence suggests that
they provided child care services 6 days per week, during most holidays,
and throughout the summer.6 It was common for preschool-aged children
to spend at least 12 hours per day in the center, usually on a 6 a.m. to 6 p.m.
schedule; school-aged children spent less time in care, typically for a few
hours before and after school. Certified schoolteachers were among thefirst
to be employed in the child care centers. To prepare nonteachers, cities gen-
erally contracted with universities to establish formal training programs.
For example, the city of San Francisco, in collaboration with San Francisco
State College, operated a well-known preparatory “academy” called the
Teacher-TrainingNursery School. In addition, the federal government cre-

5 Federal and local funds were deployed for different purposes. Money from the
former was used to build and maintain child care centers, train and pay workers,
purchase all supplies, and cover the cost of all other operating expenses. Money
from the latter was used to purchase food that was served to children.

6 Yet the centers were also responsive to local needs. For example, some centers
provided night-time and evening care to accommodate factories and airfields oper-
ating on 24-hour schedules, while others maintained seasonal programs.
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ated a recommended 10–12-week training course aimed at volunteers who
would have direct contact with children.
Anecdotal evidence suggests that preschool-aged children engaged in in-

door and outdoor play; used educational materials such paints, clay, and
musical instruments; and took regular naps. Children were provided with
hot lunches, a snack, and dinner if necessary. The recommended child-
teacher ratio in Lanham Act centers was 10∶1, and many centers abided by
the recommendation. Programs for school-aged children included break-
fast and dinner, participation in music and drama clubs, library reading, and
assistance with schoolwork. California centers were among the highest in
quality: they had an explicit nutrition focus, children were given a medical
exam, parents completed a developmental history, and teachers were pro-
vided with in-service training and college credit. On the other hand, low
quality was pervasive in other areas. For example, a child care center in Bal-
timore reportedly contained 80 children in one room (with as many bath-
rooms), preparedmeals on a hot plate, and required children to cross a high-
way in order to reach the playground. Thus, variation in quality across
states and localities was likely to be substantial.
There were few systematic evaluations of children and parents using

Lanham Act centers. Perhaps the best evidence comes from a descriptive
analysis of children attending two centers in Bellflower, California, located
in Los Angeles County (Koshuk 1947). The study examined administra-
tive records on 500 children and parents from 1944 to 1946. Results from
this analysis are illuminating. Perhaps the biggest concern from critics of
the Lanham Act was that long hours in institutional care might fray the
mother-child relationship. However, parent reports of children’s behavior
and family relationships suggest that such concerns were premature. Upon
departure from the center, only 5.2% of mothers reported that the child
was less willing to “obey or cooperate with adults,” 0.6% claimed that the
child became “less affectionate,” and 1.7% felt that family relations were
“less close.” In addition, analyses of the teacher observations indicate that
children made reasonable progress in specific developmental domains. For
example, over 80%of childrenmade “excellent”or “good”mental progress,
relative to their status at entry, and about 75% of children made “excellent”
or “good” social progress. Finally, despite parents’ initial skepticism about
institutional care, fully 100% of mothers reported that the “child enjoyed
nursery school,” and 81% had a “generally favorable” opinion of “early
childhood education.”

C. Measurement of the Lanham Act

To estimate the impact of the Lanham Act on maternal employment and
long-run outcomes, I create a measure of total state-level Lanham Act
spending per child ages 0–12. I create this measure by compiling annual
child care expenditure data from a variety of congressional committee hear-
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ing reports, as well as from the publication Annual Report, Federal Works
Agency (US Senate 1943a, 1943b; US House of Representatives 1945; Fed-
eralWorks Agency, various years). These sources provide expenditure data
for the 1943 calendar year and the 1945 and 1946 fiscal years. Therefore, my
spending variable covers nearly the full period inwhich the LanhamAct op-
erated. To create the denominator of the spending ratio, I estimate the pop-
ulation of white, non-Hispanic children (ages 0–12) in each state using the
Integrated Public Use Microdata Series (IPUMS) of the 1940 US Decennial
Census (Ruggles et al. 2015). The spending variable is adjusted to reflect
constant 2012 dollars.
Lanham Act spending in the average state totaled about $58 per child

ages 0–12 (median: $39), with a minimum of $0 in NewMexico and a max-
imum of $264 in California. The top five states are California ($264), Wash-
ington ($251), Oregon ($162), Florida ($141), and Arizona ($140). The
bottom five states include Pennsylvania ($8), North Dakota ($6), West Vir-
ginia ($5), Idaho ($3), and NewMexico ($0).7 Figure 1 provides a state-by-
state look at Lanham Act spending. Specifically, I assign each state to a
spending quartile and then color-plot the quartiles. A few observations are
noteworthy. First, there is substantial variation in the geographic location
of low- and high-spending states. For example, those in the top-half of the
distribution include low-population Western and Southeastern states, as
well as high-population states in theNortheast. Second, there is a reasonable
amountof (political) ideological variation across the low- andhigh-spending
states. Eighteen of the 38 states carried by Roosevelt in the 1940 presiden-
tial election are in the bottom half of the spending distribution, and three of
the 10 states voting for Wendell Willkie—the losing candidate—are in the
top half of the distribution. Thus, it appears that Roosevelt neither rewarded
states voting for him nor penalized states voting against him. Finally, Lan-
hamAct spending by coastal states was consistently greater than their inland
counterparts: 8 of the top 10 states are on the coast. This is consistent with
the location of most war production centers, as defined by the number of
“war impact areas” in each state, because manufacturing firms near the coast
could quickly move goods into overseas war theaters (US Senate 1943a).8

Table 1 explores more formally the state-level determinants of Lanham
Act spending by estimating a series of regressions of child care expenditures
on several state characteristics. Thefirst four columns test several geographic
and institutional variables. Column 1, which includes a binary indicator
for coastal states, confirms that such states spent significantly more than
noncoastal states. Column 2 includes a binary indicator for states voting

7 Alaska and Hawaii are excluded from all descriptive analyses because they were
not yet states.

8 Coastal states contained about 17 areas, on average, designated as “war impact
areas,” compared to 11 in noncoastal states.
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forWillkie in the 1940 Presidential election. The coefficient is statistically in-
significant, suggesting again that funding decisions were not politically mo-
tivated. Column 3 adds a control for the Armed Forces mobilization rate,
defined as the proportion of men ages 18–44 in each state who were drafted
or enlisted forwar.9 Its coefficient is also statistically insignificant, indicating
that the demographic forces shaping war enlistments are independent of the
forces driving demand for war-time child care.
The last three columns test a few demographic characteristics. These var-

iables are calculated using the 1940 Decennial Census from the IPUMS
(Ruggles et al. 2015). To maximize war production, it is plausible that Lan-
ham Act funds were distributed in a manner that favored states with higher
levels of female educational attainment and employment. Columns 5 and
6 examine this by adding the average number of years of completed school-
ing by women and the female employment rate, respectively.10 The coeffi-
cient on both variables is positive and statistically significant, providing ev-
idence in favor of skill-biased funding decisions. When both are included
in the regression with the coastal state indicator, as shown in column 7,

9 Data on state-level mobilization rates can be found here: http://economics.mit.
edu/faculty/dautor/data/autacemly06. Alternatively, they are included in Table
A.1 of a working paper version of Goldin and Olivetti’s (2013) published paper.
The paper can be accessed here: http://www.nber.org/papers/w18676.pdf?new
_window51.

10 Themeasure of female educational attainment is the one used inAcemoglu et al.
(2004), and it can be accessed here: http://economics.mit.edu/faculty/dautor/data
/autacemly06. All other measures were created by the author from the 1940 Census.

FIG. 1.—State-level Lanham Act child care expenditures (per child ages 0–12)
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the female employment variable becomes statistically insignificant. Never-
theless, this model explains 28% of the variation in child care spending. The
coefficient on coastal location in this and the other combined regression in
column 4 is statistically significant and of a similar magnitude.11

IV. Analysis of Maternal Employment

A. Data Description

The data set for the maternal employment analysis is crafted from the 1%
IPUMS of the 1940 and 1950 US Decennial Censuses (Ruggles et al. 2015).
The sample includes white and black non-Hispanic women in their prime
working years (ages 25–64).12 Sample women are retained regardless of their

11 In results not reported here, I examine several other state characteristics, in-
cluding the fraction of individuals residing on farms, the fraction black, the fraction
of married women, the fraction residing in urban areas, and the fraction US-born.
Although these variables are sometimes statistically significant, they do not alter the
coastal state effect.

12 Evidence in US Senate (1943a) and Fousekis (2011) indicates that a nontrivial
number of black women were employed in war-related industries throughout the
nation, even in the South. Furthermore, many black children attended Lanham Act
child care centers. Interestingly, in a 1943 hearing of the Senate Committee on Ed-
ucation and Labor, it was stated that 259 “Negro”-only centers were in operation
throughout the nation, in addition to many others that were integrated (US Senate
1943a). Therefore, the baseline maternal employment model is estimated on white
and black women. Subgroup estimations are also conducted separately by race.

Table 1
State-Level Determinants of Lanham Act Child Care Spending

Variable (1) (2) (3) (4) (5) (6) (7)

Coastal state (5 1) 45.61** 47.26** 52.97**
(17.62) (19.15) (25.75)

Willkie (5 1) 216.11 6.88
(27.11) (27.71)

Mobilization
rate (%) 260.02 258.16

(287.50) (275.10)
Female
education (years) 33.95** 40.09***

(14.29) (13.38)
Female
employment (%) 400.93* 21.99

(229.63) (325.41)
R2 .127 .008 .001 .130 .109 .062 .277

NOTE.—N 5 48. All regressions are weighted by the state’s total population. The dependent variable in
each regression is total state-level Lanham Act child care spending per child aged 0–12 (expressed in real
2012 dollars). The regressions omit Alaska, the District of Columbia, and Hawaii. Standard errors are in
parentheses.
* p < .10.
** p < .05.
** p < .01.
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place of birth as well as the presence and number of children in the house-
hold. Not included in the analysis are women residing in group quarters or
on farms. Since 1940 and 1950 IPUMS data do not include individuals in
Alaska andHawaii, women from these states are not represented in the anal-
ysis. After pooling observations for both Census dates, the analysis sample
is a repeated cross section of 450,774women (1940: 205,516; 1950: 245,258).
I examine two employment outcomes related to the extensive and inten-

sive margins of labor supply. I begin by exploring a binary indicator of em-
ployment status that equals unity if a given woman engaged in any paid la-
bor during the Census-defined reference week. In 1940, the reference week
was March 24–30 (the Census was conducted on April 1), while the refer-
ence week in 1950 was the “previous week” (the Census was conducted
over a longer time period). To be coded as employed, women must have
worked at least 1 hour for pay or profit during the reference week, worked
at least 15 hours as an “unpaid familyworker,” or had a job fromwhich they
were temporarily absent (e.g., due to illness or vacation). I then consider a
measure of the total number of hours each woman was at work during the
reference week. This variable has a top-code of 98 hours in both Censuses.
I identify the employment response to the LanhamAct in part by exploit-

ing the program’s age eligibility rules regarding children. Recall that the
Lanham Act served women with children ages 0–12. Therefore, I define
the treated group—or those likely to be exposed to the Lanham Act—as
women whose youngest child was in the 0–12 age range during the period
in which the LanhamAct was in operation. Such children were ages 4–19 in
the 1950 Census. Two sets of women comprise the comparison group, or
those not likely to be exposed to the Lanham Act: (i) women whose youn-
gest child was age 13–17 during the program’s operation, making these chil-
dren age 20–24 in the 1950 Census, and (ii) childless women ages 25–64 in
the 1950 Census. Women in the former group were ineligible to receive
child care because their children were above the age eligibility threshold,
while those in the latter group were ineligible because they did not have
children. Individuals in the same age groups were identified in the 1940
Census—making this the pre-reform period—while the 1950Census is des-
ignated as the post-reform period.
It is important to highlight a few cautions regarding the construction of

the comparison groups. The Census variable used to identify the first com-
parison group (mothers whose youngest child is age 20–24) is based on the
age of the youngest child residing within the household. This creates a po-
tential challenge given that children likely begin leaving the household at
some point within this age range. The implication is that the subset ofmoth-
ers who have children ages 20–24 still residing in the home may not be rep-
resentative of all mothers with children in this age range. The lack of repre-
sentativeness is problematic insofar as there are changes over time in the
characteristics of mothers with older children still in the household or that
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these characteristics are correlatedwith states’LanhamAct spending. In ad-
dition, there is a concern with the second comparison group (childless
women). The pre-reform employment rate may be very high for this group,
leaving little space available for there to be cross-state changes over time.
However, the pre-reform employment rate for this group is approximately
45%, and there is substantial cross-state variation, ranging from 32% to
64%. Thus, such a “ceiling” effect is unlikely to be problematic for these
women.13 In results not reported in the paper, I estimate separate DDD
models that use each comparison group individually. Estimates from these
models are statistically significant and similar in magnitude.
Table 2 displays summary statistics for the employment outcomes (panel A)

as well as the demographic characteristics (panel B) of women in the treated
and comparison groups before and after the implementation of the Lanham
Act. The employment rate for women in the treated group rose from ap-
proximately 18% in 1940 to 27% in 1950, corresponding to a 50% increase.
Those in the comparison group witnessed a smaller rise in employment,
from 41% to 47%, or a 15% increase. Column 5 confirms this differential
employment increase through aDD-type analysis (which conditions on the
demographic characteristics). The DD estimate implies that the employ-
ment rate for treated women increased 1 percentage point between 1940
and 1950. A similar story holds for the measure of hours of work, for which
the DD estimate shows almost a 1-hour increase in the number of hours
worked per week.
As shown in panel B, treated women are slightly younger, on average,

than their counterparts in the comparison group, and they are more likely
to be white, married, and to have no more than a high school degree. Col-
umns 5 and 6 provide a series of “balance” tests on the demographic con-
trols by estimating simple DD as well as DDD regressions. The DD esti-
mates in column 5 suggest that there were small changes over time in the
relative characteristics of women in the treated and comparison groups.
Specifically, the DD estimate is small and statistically insignificant in the
models for marital status, educational attainment, and between-state reloca-
tion (since childbirth), and it implies substantively minor changes in age,
race, and metropolitan residence. In addition, the DDD estimates in col-
umn 6 reveal that LanhamAct spending generally had small and statistically
insignificant effects on the demographic characteristics. Together, this evi-
dence suggests that the treated and comparison groups did not experience
large, differential compositional changes between the pre- and post-reform
periods, thus bolstering confidence in the ability of the comparison group
to provide a valid counterfactual. This is particularly comforting in the case

13 It is also important to point out that the employment rate for childless women
increased from 45% to 50% between 1940 and 1950, providing further evidence
against a ceiling effect in the employment rate.
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of between-state movers, given the evidence that some families moved towar
impact areas—especially those located in California—to work in war-related
industries (Johnson 1993).14 Indeed, as shown in table 2, cross-state mobility

Table 2
Summary Statistics for Women in the Treated and Comparison Groups

1940 Census:
Pre-reform

1950 Census:
Post-reform DD

Estimate
DDD

EstimateTreated Comparison Treated Comparison
Variable (1) (2) (3) (4) (5) (6)

A. Employment
outcomes:

Employed (%) .175 .413 .271 .466 .010***
[.380] [.492] [.445] [.499] (.003)

Hours of work 6.22 16.35 9.97 18.03 .725***
[15.51] [21.91] [18.05] [21.15] (.126)

B. Demographic
characteristics:

Age (years) 40.63 42.63 40.05 44.54 21.493*** 2.0038**
[8.27] [11.87] [7.91] [11.51] (.155) (.0019)

White (%) .934 .896 .917 .868 .009** .0001***
[.249] [.305] [.277] [.338] (.004) (.0000)

Married (%) .897 .599 .889 .610 2.006 2.0000
[.305] [.490] [.314] [.488] (.004) (.0000)

High school or
less (%) .910 .862 .874 .842 .002 .0000

[.287] [.345] [.332] [.365] (.004) (.0001)
Foreign born (%) .179 .130 .092 .112 2.036*** .0001

[.384] [.336] [.289] [.315] (.004) (.0001)
Metropolitan

residence (%) .633 .675 .620 .694 2.026*** .0002***
[.482] [.469] [.486] [.461] (.005) (.0001)

Ever moved
states (%) .271 .297 .303 .314 2.002 .0001

[.444] [.457] [.460] [.464] (.005) (.0001)

SOURCE.—Author’s analysis of the 1940 and 1950 US Decennial Censuses (IPUMS).
NOTE.—Treated women are those whose youngest child is age 4–19 in the 1940 and 1950 Censuses.

Comparison women are those whose youngest child is age 20–24 in the 1940 and 1950 Censuses and those
who are childless. The means for weekly hours of work are not conditioned on having nonzero hours. The
DD estimates in col. 5 are generated by the following equation: Yist 5 b1treatedist 1 b2postt 1 b3(treatedist �
postt)1Z0w1 mist. The DDD estimates in col. 6 are generated by the following equation:Yist 5 b1treatedist1
b2postt 1 b3lanhams 1 b4(treatedist � postt)1 b5(treatedist � lanhams)1 b6(postt � lanhams)1 b7(treatedist �
postt � lanhams) 1 Z0w 1 mist. All regressions control for the demographic characteristics listed in panel B.
Standard deviations in cols. 1–4 are in squared brackets; standard errors in cols. 5 and 6 are in parentheses.
** p < .05.
*** p < .01.

14 Fousekis (2011) estimates that California’s population increased 30% between
1940 and 1945, with most of the new residents settling in San Diego, Los Angeles,
and the Bay Area. Johnson (1993) shows that the Midwest and the South provided
many of California’s new residents, who apparently were responding to advertise-
ments promising higher-paying jobs in war-related industries.
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rates increased between 1940 and 1950, but they did so for all women in
the sample, suggesting that war-driven mobility was a broadly shared phe-
nomenon.

B. Empirical Specification

To estimate the impact of the LanhamAct onmaternal employment, I uti-
lize a difference-in-difference-in-differences (DDD) estimator. The model
exploits three sources of variation in the data: (i) the program’s age eligibil-
ity rule, which stipulated that women with children ages 0–12 could receive
child care, (ii) geographic (i.e., cross-state) variation in the generosity of Lan-
ham Act expenditures, and (iii) temporal variation in exposure, defined by
distinct pre- and post-reform periods. Together, these sources of variation
lead to the following empirical model:

Yist 5 b1postt 1 b2 treatedist � posttð Þ 1 b3 treatedist � lanhamsð Þ
1 b4 postt � lanhamsð Þ 1 b5 treatedist � postt � lanhamsð Þ
1Z0w 1 S0g 1 us 1 mist,

(1)

where Y is an employment outcome for woman i in state s and year t. As
previously stated, the employment outcome refers to the binary indicator
of employment status or the measure of weekly hours-of-work. The vari-
able post is a binary indicator that equals unity for observations drawn from
the 1950 Census (and zero for observations in the 1940 Census), while the
variable treated is a binary indicator that equals unity if the ith woman’s
youngest child was aged 0–12 during the LanhamAct’s operation (and zero
for women in the comparison group). The variable lanham is the measure of
state-level Lanham Act spending per child aged 0–12. The vector given by
Z0 is a set of demographic controls, including age (fixed effects), race (one
dummy variable), marital status (six dummy variables), educational attain-
ment (21 dummy variables), a binary indicator for foreign born, andmetro-
politan residence (four dummy variables). Importantly, the model also con-
trols for cross-state relocation through a binary indicator that equals unity
if a given women’s current state of residence differs from her state of birth.15

Also included in equation (1) is a set of state-of-residence fixed effects (us)

15 In robustness checks, I estimate two additional models that attempt to control
for cross-state mobility. First, I estimate the DDD model on the subset of women
whose current state of residence is the same as the state of birth (i.e., adult women
who reside in the same state in which they were born). Second, following
Acemoglu et al.’s (2004) approach to account for mobility, I estimate a DDDmodel
that includes state-of-birth fixed effects as well as current-state-of-residence fixed
effects. Estimates from these specifications are quite similar to those reported in
the paper.
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to control for permanent differences across states that may be correlated
with Lanham Act spending. Equation (1) is estimated using ordinary least
squares (OLS) regression, and the standard errors are adjusted for arbitrary
forms of heteroskedasticity as well as state-level clustering.16

The coefficient of interest is b5, which provides the DDD estimate of the
effect on maternal work activity of an increase in Lanham Act spending for
treated relative to comparison group women, after versus before reform. It
is important to be clear about what b5 captures. Given that the post-reform
outcomes are observed in 1950—approximately 3 years after the Lanham
Act was terminated—b5 reflects the medium-run employment response
to the child care program. In addition, b5 is interpreted as the intent-to-treat
(ITT) effect of the Lanham Act. As such, it captures the reform effect on
at least two groups of women with age-eligible children. First, there is the
direct effect of the child care reform on mothers who used Lanham Act
centers during the war. For some of these women, the short-run increase
in employment translated into a longer-run response. Second, there is the
indirect effect onwomenwho utilized forms of non–LanhamAct child care
during the war or who began using child care after the war.17 As previously
stated, the Lanham Act altered society’s views regarding institutional child
care; this cultural shift likely catalyzed some women to combine work with
other forms of child care during the war as well as after the program was
terminated.
As with all DD designs, the model specified in equation (1) must over-

come two key threats to the unbiasedness of b5. The first threat is the pres-
ence of unobserved, contemporaneous shocks that may have differentially
affected maternal employment across states spending different amounts on
child care. The obvious concern in this context is the shock represented by
the war, which by itself produced a sizable employment response among
women (Acemoglu et al. 2004;Goldin andOlivetti 2013). I do several things

16 In results not reported in the paper, I estimate a DDD model that includes a
control for the number of children residing in the household. The results are similar
to those in the baseline model. In addition, I estimate the model with state-year
clustered standard errors. The standard errors are consistent with those in the base-
line model.

17 There is scattered evidence from a variety of sources that many mothers used
non–Lanham Act child care during the war. The principal reason for this is that
communities generally did not receive enough funding to serve all children in need
of services. As described in Fousekis (2011), it was common for communities to re-
ceive far less in grants from the federal government than the amount applied for.
Evidence from local needs assessments conducted during the war indicate that
mothers relied on a patchwork of neighbors and relatives to provide child care in
the absence of Lanham Act care. There is also evidence that existing child care cen-
ters (which traditionally served low-income families and which did not receive
Lanham Act funding) expanded their services, to the fullest extent possible, to ac-
commodate the children of mothers working in wartime industries (Fousekis 2011).
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to disentangle the war’s effect on employment from that of the Lanham
Act. My primary strategy, as shown in equation (1), is to interact the vari-
ables post and lanham with the variable treated; in doing so I compare the
effect of Lanham Act spending across two groups women (i.e., treated and
comparison group women) whose labor supply was arguably influenced
in the same manner by the war but only one of which (the treated group)
was influenced by the child care program. Another strategy is to control di-
rectly for any war-driven changes in employment. I do so by including in
S0 the state-level Armed Forces mobilization rate (interacted with variables
treated and post). As previously discussed, this variable proxies the out-
flow of men from the labor market and the rising need for female workers.
The second threat to the validity of the DDD estimate is the possibility

that states with different pre-existing trends in maternal employment pur-
sued Lanham Act funding more or less aggressively.18 Alternatively, the
federal government might have made child care funding decisions by con-
sidering long-standing differences in the stock of human capital between
states. Indeed, the regression results presented in table 1 indicate that the
federal government may have favored states with higher levels of educa-
tional attainment. Once again, I use the interaction of post and lanhamwith
treated as the primary tool for handling the nonrandom assignment of
child care funds to states. In particular, the three-way interaction should
purge the effect of any differential employment trends (across states that re-
ceived different levels of funding) because childless women and those with
older children were not eligible to receive child care funds. I also incorpo-
rate in the baseline model a number of state-level characteristics, S0, includ-
ing a dummy variable for women’s location in a coastal state, the female em-
ployment rate, average female educational attainment (in years), the fraction
black, the fraction of individuals residing on farms, the fraction of women
who are married, the fraction residing in urban areas, the fraction US born
(all interacted with treated and post). These variables are estimated from the
1940 Census, and they should help to control for pre-existing trends in em-
ployment as well as cross-state differences in Lanham Act spending.

18 A related concern is whether the DDD model can distinguish Lanham Act–
driven increases in employment from the more general rise in employment that
may have occurred in the absence of the Lanham Act. Specifically, it is possible that
the DDD coefficient is identified off changes over time in the interaction between
treated and lanham. To explore this possibility, I estimate a DD model of the em-
ployment outcomes on treated, lanham, treated � lanham, and the full set of demo-
graphic controls using only the 1940 Census. In the models of any work and hours
of work, the DD coefficient is small in magnitude and statistically insignificant,
suggesting that the DDD estimates reported in the paper are not picking up the ef-
fect of general changes in employment but instead reflect the effect of the Lanham
Act’s implementation.
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C. DDD Estimation Results

Table 3 presents results from the DDDmodel. Columns 1 and 2 provide
estimates for the binary indicator of employment, and columns 3 and 4 pro-
vide those for weekly hours-of-work. The odd-numbered columns omit
the state-level controls, while the even-numbered columns include them.
Therefore, columns 2 and 4 should be considered the baseline specification.
The DDD estimates show a positive effect of the Lanham Act at both

work margins. Comparing columns 1 and 2 and columns 3 and 4, it appears
that adding the state-level controls does not influence the results. In terms of
the extensive margin, the baseline estimate implies that a $1 increase in
Lanham Act spending led to a 0.1 percentage point increase in the employ-
ment rate. One way to interpret this estimate is to calculate the change in
employment when the average treated woman is moved from a low- to a
high-spending state. For example, states in the bottom quartile of the distri-
bution spent approximately $22 per child, while those in the top quartile
spent about $66 per child. Applying these figures to the DDD estimate im-
plies that a move from the bottom to the top quartile of LanhamAct spend-
ing would generate a 4.4 percentage point increase in the employment rate
for treated women. This estimate is one-quarter of the pre-reform mean for
the treated group. A similar story emerges in the models examining labor
supply at the intensive margin. The baseline DDD estimate suggests that
a $1 increase in Lanham Act spending increased weekly hours of work
by 0.05 hours. In other words, moving the average treated woman from
the bottom to the top quartile of Lanham Act spending would generate
an additional 2 hours of work per week. This effect is about one-third of
the pre-reform mean for the treated group.
Although it is not reported in table 3, the DD coefficient on postt �

lanhams, b4, is also noteworthy. Specifically, it assesses the impact of the
LanhamAct on the employment change experienced bywomen in the com-
parison group. It suggests that employment—as measured by anywork and
weekly hours-of-work—declined by a small amount following the enact-

Table 3
Main Difference-in-Difference-in-Differences (DDD) Employment Results

Variable (1) (2) (3) (4)

Treated � post � lanham .0010*** .0010*** .0457*** .0450***
(.0003) (.0003) (.0143) (.0133)

Outcome Employed Employed Hours of work Hours of work
State controls? No Yes No Yes
Outcome mean .175 .175 6.22 6.22

SOURCE.—Author’s analysis of the 1940 and 1950 US Decennial Censuses (IPUMS).
NOTE.—Observations5 450,774. Standard errors (in parentheses) are adjusted for state-level clustering.

Columns 1 and 3 do not include the state-level controls, while cols. 2 and 4 add the state-level controls dis-
cussed in the text. The outcome mean refers to the pre-reform employment mean for the treated group.
*** p < .01.
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ment of universal child care.19 This indicates the possibility that women
with young children began to crowd out their counterparts with older chil-
dren and those without children. It is also possible that, once a guarantee of
child care was established, women with young children were more attrac-
tive to employers than other women in the labor market. In any case, this
result suggests that increases in employment for one group of women
may have come at a cost of reduced employment for other groups.
Table 4 examines a number of subgroups, as defined by the age of the

youngest child and the race, age, marital status, and educational attainment
of the woman. I also test the null hypothesis of equal DDD coefficients
across subgroups within each characteristic. As shown in the first two rows,
treated women with younger children (ages 0–5) were more responsive to
the Lanham Act than those with older children (ages 6–12). This pattern
is consistent with the contemporary literature estimating the labor supply
effects of child care prices and subsidies (Anderson and Levine 2000; Baker
et al. 2008). Given these results, it is not surprising that younger women
(ages 25–44) were more responsive to the Lanham Act than older women
(ages 45–64). Acemoglu et al.’s (2004) work similarly finds that war mobi-
lization had a larger impact on the employment of younger women. It also
appears that the Lanham Act increased the employment of white and Afri-
can American women, a finding that accords with Fousekis’s (2011) discus-
sion that many black children were served in the war-time child care cen-
ters. The remaining results in table 4 reveal smaller differences by marital
status and educational attainment. That lower-and higher-skilled women
responded nearly identically to the Lanham Act is intriguing in light of re-
sults in Acemoglu et al. (2004) and Goldin and Olivetti (2013). Both papers
find that war mobilization effects were concentrated on higher-skilled
women while having virtually no effect on the less skilled.

V. Life-Cycle Analysis of Long-Run Outcomes

A. Data Description

To examine the long-run impact of the Lanham Act, I use 1970 (1%),
1980 (5%), and 1990 (5%) Decennial Census data from the IPUMS (Rug-
gles 2015). I constrain the analysis to white and black non-Hispanic indi-
viduals who were born within the continental United States and who were
not residing in group quarters. I drop individuals for whom information on
state of birth is not available, since Lanham Act spending data and other
state-level variables cannot be merged to them. As will be explained inmore
detail below, I restrict the sample to individuals meeting year-of-birth cri-

19 In the model of any work, the coefficient (standard error) on postt � lanhams

is 2.0004 (.0002); in the model of weekly hours-of-work, the coefficient (standard
error) is 2.0213 (.0076).
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teria; this ensures that adults assigned to the treated groupwere (as children)
age-eligible for child care when the Lanham Act was administered. The
analyses are based on 456,070 observations in the 1970 Census, 2,500,553
observations in the 1980 Census, and 2,481,049 observations in the 1990
Census.
As shown in panel A of table 5, I examine five outcomes related to adults’

labor market activity and program participation. Specifically, I examine a
binary indicator of employment status that equals unity if a given individual
engaged in any paid labor during the reference week. I also create an indi-
cator of full-time employment, defined as working at least 35 hours during
the reference week. The Census’s retrospective questions on labor market
activity and benefit receipt provide the foundation for the last three out-
comes: a binary indicator for any paid labor during the previous calendar
year, total pre-tax wage and salary income in the previous year, and a binary
indicator for whether an individual received public assistance in the previ-
ous year. Public assistance is the sumof income from Supplemental Security
Income (SSI), Aid to Families withDependent Children (AFDC), andGen-
eral Assistance (GA).
Given the large number of outcomes, all of which are observed at each

Census date (for a total of 15 outcomes), I follow Deming (2009) and con-
struct a summary index of each set of five outcomes in the 1970, 1980, and

Table 4
Difference-in-Difference-in-Differences (DDD) Subgroup Analyses

Coefficient SE Coefficient SE
Variable (1A) (1B) (2A) (2B)

Youngest child: ages 0–5 .0013*** .0004 .0583*** .0151
Youngest child: ages 6–12 .0006**^^^ .0002 .0300***^^^ .0107
White women .0009*** .0003 .0423*** .0114
Black women .0007** .0004 .0513*** .0166
Women ages 25–44 .0012*** .0004 .0574*** .0191
Women ages 45–64 .0006***^^ .0002 .0317***^ .0067
Married .0010*** .0003 .0418*** .0137
Unmarried .0004**^^ .0002 .0360*** .0114
< High school .0010*** .0003 .0467*** .0133
≥ High school .0010*** .0003 .0438*** .0119
Outcome Employed Hours of work

SOURCE.—Author’s analysis of the 1940 and 1950 US Decennial Censuses (IPUMS).
NOTE.—Each cell shows the coefficient and standard error (in parentheses and adjusted for state-level

clustering) on treated � post � lanham. Columns 1A and 1B show the coefficient and standard error
for the model of any employment. Columns 2A and 2B show the coefficient and standard error for the
model of weekly hours of work. All models include the full set of controls outlined in the baseline model.

^^^ The given subgroup coefficient is statistically significantly different from its counterpart at the
.01 level.

^^ The given subgroup coefficient is statistically significantly different from its counterpart at the
.05 level.

^ The given subgroup coefficient is statistically significantly different from its counterpart at the
.10 level.
** p < .05.
*** p < .01.

US Lanham Act of 1940 539



1990 Censuses (for a total of three outcomes). I normalize the individual
outcomes to have a mean of zero and a standard deviation of one. After re-
versing the signs on a few—so that positive values indicate an improvement
in well-being—I create a new variable representing the mean score of the
normalized outcomes. Thus, higher values on the summary index imply
better labor market and program participation outcomes. This approach
is advantageous because the effect sizes estimated here can be compared
with those from Deming’s (2009) analysis of Head Start and Anderson’s
(2008) reevaluation of the Perry and Abecedarian programs. Nevertheless,
I present results from the summary index alongside the estimates from the
five individual outcomes at each Census date.
To identify the impact of the LanhamAct on adult outcomes, I estimate a

DD model similar in spirit to Havnes and Mostad (2011b). In particular, I
draw comparisons of the adult outcome indices between cohorts exposed
and not exposed to the LanhamAct as children, once again taking advantage
of the large cross-state variation in the generosity of Lanham Act expendi-
tures. Recall that the child care program operated during the period 1943–

Table 5
Summary Statistics for the Adult Outcomes and Select
Demographic Characteristics

1970 Census 1980 Census 1990 Census
Variable (1) (2) (3)

A. Labor market and program participation
outcomes:

Employed (%) .666 .756 .772
(.472) (.429) (.420)

Employed full-time (%) .824 .851 .851
(.381) (.357) (.356)

Employed last year (%) .774 .814 .826
(.418) (.389) (.379)

Earnings last year (2014 dollars) 36,183 47,458 53,564
(28,789) (36,103) (50,358)

Public assistance (%) .023 .033 .028
(.150) (.180) (.164)

B. Demographic characteristics:
Age (years) 28.31 37.84 47.82

(6.03) (6.10) (6.10)
Male (%) .475 .489 .486

(.499) (.500) (.500)
White (%) .890 .886 .905

(.313) (.318) (.294)
Married (%) .726 .772 .756

(.446) (.419) (.430)
Ever moved states (%) .464 .389 .396

(.499) (.487) (.489)

SOURCE.—Author’s analysis of the 1970, 1980, and 1990 US Decennial Censuses (IPUMS).
NOTE.—Standard deviations are in parentheses.
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46, with eligibility extending to children ages 0–12. Therefore, treated co-
horts—defined as individuals who were age-eligible for the child care pro-
gram for at least 1 year—were born between 1931 and 1946. These cohorts
were ages 24–39 in the 1970 Census, ages 34–49 in the 1980 Census, and
ages 44–59 in the 1990 Census. Thus, by measuring adult outcomes for
these cohorts at three Census dates, this study is able to trace the full life-
cycle effects of the Lanham Act. To construct a comparison group of indi-
viduals not exposed to the Lanham Act, I include cohorts born in the first
5 years after the Lanham Act was terminated. Specifically, these individuals
were born during the period 1947–51, making them ages 19–23 in the 1970
Census, ages 29–33 in the 1980Census, and ages 39–43 in the 1990Census.20

Therefore, the analysis sample is restricted to include individuals ages 19–39
in the 1970 Census, ages 29–49 in the 1980 Census, and ages 39–59 in the
1990 Census.
One may inquire about the choice of using cohorts born after the

Lanham Act’s termination as the comparison group, as opposed to cohorts
born before the Lanham Act was initiated. The key disadvantage of using
pre-LanhamAct cohorts is that a sizable number of depression-era nursery
schools were operated by the federal government in the years preceding the
war. Although the child care centers were defunded after the war began,
many of them eventually reopened in order to serve the goals of the Lanham
Act. Thus, children in the pre–Lanham Act cohorts were potentially ex-
posed to a system of federal child care that, in some ways, was quite similar
to the system operating under the Lanham Act. If the counterfactual in-

20 Given that individuals in the treated and comparison cohorts are quite close in
age, one concern is that some in the comparison cohorts were partially, though in-
directly, treated by the Lanham Act because they had one or more older siblings in
the treated cohorts. In other word, while those in the comparison cohorts did not
attend a Lanham Act child care center, the adult outcomes of such children might
have been influenced through changes in maternal employment, family income,
or some other channel. To the extent that comparison cohorts were treated, it means
that the DD estimates on the Lanham Act are likely to be understated. I do a few
things to investigate the extent and implications of this issue. First, I use the 1950
Census to calculate the share of children born between 1947 and 1950 (i.e., in a com-
parison cohort) who have at least one sibling born between 1931 and 1946 (i.e., in a
treated cohort). This figure is 58%. Although this a nationwide figure based on the
full 1950 Census (as opposed to the analysis sample described in the previous sec-
tion), it does suggest that a nontrivial number of those in the comparison cohorts
might have been indirectly treated by the Lanham Act. Second, I use the 1970 Cen-
sus to estimate the DDmodel using the subset of comparison cohorts without a sib-
ling present in the household. Although removing only those with adult co-resident
siblings is imperfect, it is not possible in the Census to identify all individuals with
siblings. I use the 1970 Census to ensure the closest correspondence between those
in the comparison cohorts with co-resident siblings and those with any siblings. The
DD estimate in this alternative model is quite close to that in the baseline model dis-
cussed in the text.
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cludes children who also attended child care, then using the pre–Lanham
Act cohorts may yield DD estimates that understate the impact of the
Lanham Act.
Although the use of post–Lanham Act cohorts surmounts this particular

issue, there is a potential drawback as well from using these individuals as
the comparison group. Given that the post–Lanham Act cohorts are youn-
ger than those in the treated cohorts, it is possible that, in households with
two or more children, the outcomes of younger (comparison group) sib-
lings were influenced by spillovers from changes in maternal time and ma-
terial inputs aswell as through peer effects from their older (and treated) sib-
lings. However, as with the pre–Lanham Act comparison cohorts, the net
effect of such spillovers would be to yield DD estimates that understate
the impact of the Lanham Act. Although the primary analysis uses post–
Lanham Act cohorts as the comparison group, I implement a robustness
check that tests an alternative comparison group comprised of cohorts born
far enough before the Lanham Act was enacted that they were never age-
eligible to receive child care. Results from this DD analysis are comparable
to those from the main specification using the post–Lanham Act cohorts.

B. Empirical Specification

TheDDmodel exploits two sources of variation: (i) the LanhamAct’s age
eligibility rule, which, in conjunction with individuals’ year of birth, creates
the treated and comparison cohorts described above, and (ii) geographic
(i.e., cross-state) variation in the generosity of Lanham Act expenditures.
These sources of variation are used to estimate the following regression
model:

Yits 5 b1treatedist 1 b2 treatedist � lanhamsð Þ 1 Z0w 1 S0g 1 us 1 mist, (2)

whereY is the outcome summary index for person i in cohort t and state-of-
birth s. The variable treated is a binary indicator that equals unity if a given
adult was exposed to the LanhamAct as a child (i.e., born between 1931 and
1946), and zero if the adult was not exposed to the program (i.e., born be-
tween 1947 and 1951). The variable lanham is the measure of state-level
Lanham Act spending. It is merged to individuals based on the state-of-
birth reported in the Census. The vector given by Z0 includes a number
of demographic controls, such as gender, race (one dummy variable), mar-
ital status (five dummy variables), farm residence, and region of residence
(14 dummy variables). Also included is a proxy for individual’s mobility,
defined as a binary indicator for whether the state of residence (at the time
the Census was taken) and the state of birth are the same. The model is es-
timated separately on the 1970, 1980, and 1990 Censuses. Standard errors
are adjusted for arbitrary forms of heteoskedasticity as well as state-level
clustering.
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The impact of the Lanham Act is given by the coefficient b2, which is in-
terpreted as the effect of increased child care spending for adults in treated
cohorts relative to adults in the comparison cohorts. This DD estimate is
conceptually equivalent to a comparison of the difference in outcomes be-
tween treated and comparison cohorts born in high-spending states with
the difference for these groups born in low-spending states. It should be in-
terpreted as the ITT effect of the Lanham Act. That is, this parameter aver-
ages the impact of reform over treated adults who received and did not re-
ceive Lanham Act child care. The ITT is an interesting parameter in this
context for several reasons. First, it is useful for characterizing the impact
of policy reforms that do not serve the full eligible population. That the
Lanham Act did not reach full penetration makes the DD estimates in this
analysis more relevant to the current early care and education landscape, in
whichmost programs also do not fully serve the eligible population. Second,
the ITT captures the reform effect on exposed nonparticipants in a program
(i.e., noncompliers) who nevertheless use similar services in part because
of the reform in question. This is relevant for policies like the Lanham
Act, which apparently catalyzed a deep cultural shift in the way Americans
viewed institutional child care. This shift may have spurred some families
that did not receive LanhamAct child care to use other forms of nonparental
arrangements during and after the war. The DD estimates additionally cap-
ture the long-run implications of utilizing these non–LanhamAct child care
arrangements.21

Given that the baseline DD model includes a set of state-of-birth fixed
effects (us), it is unnecessary that Lanham Act spending be orthogonal to
the demographic and economic characteristics of states. Rather, to be inter-
preted as causal, the estimation of b2 must overcome the two identification
challenges. First, there could be unobserved contemporaneous shocks (e.g.,
the war) that may differentially affect adult outcomes across states spend-
ing different amounts through the Lanham Act. The primary strategy for
purging b2 of any war-induced changes in adult outcomes is to include in
S0 the state-level Armed Forces mobilization rate. Also included in S0 are
a number of observable state characteristics that may differentially affect
outcomes in high- and low-spending states. These variables include a bi-
nary indicator for children’s birth in a coastal state, the female employment
rate, the fraction black, the fraction of individuals residing on farms, the
fraction of women who are married, the fraction residing in urban areas,
and the fraction US-born. Finally, I control for state-level Lanham Act
spending on schools and recreation to account for the fact that the legisla-
tion funded other public works projects that may influence short- and long-

21 Please refer to footnote 18 for a full discussion of the use of non–Lanham Act
child care arrangements during the war.
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run outcomes.22 All of the state-level controls are interacted with the vari-
able treated.
The second challenge is the possibility that adult outcomes for individu-

als born in high- and low-spending states would have trended differently in
the absence of the Lanham Act. To examine whether the common trends
assumption holds, I exploit the fact that the comparison cohorts are drawn
from a (post-reform) period in which the Lanham Act no longer operated.
Given that the Lanham Act was terminated in 1946, I use the comparison
cohorts—who were born between 1947 and 1951—to explore the outcome
trends for those born in states that spent different amounts on child care.
Figure 2, partsA,B, andC, graph the mean on the outcome summary index
by post–Lanham Act birth cohort separately for states in the first through
the fourth quartile of the Lanham Act spending distribution. Each figure
corresponds to the 1970, 1980, and 1990Censuses, respectively. The figures
reveal a close correspondence in the comparison group outcome trends
throughout the distribution of child care spending.
Despite this evidence, I conduct several auxiliary analyses to ensure that

the DD framework satisfies the common trends assumption. First, I con-
duct a matched case control analysis, in which each high-spending state
(i.e., those in the top quartile of the Lanham Act spending distribution) is
paired with one or more low-spending states (i.e., those in the bottom quar-
tile of the spending distribution) based on the degree of similarity in the
outcome trends. Once a set of comparison states is identified, I estimate a
DD model that examines the difference in adult outcomes between treated
and comparison cohorts in states where spending was high and similarly
trending states where spending was low. Second, I implement a placebo re-
form that “turns on” the Lanham Act for some cohorts in the comparison
group. If the adult outcomes follow a similar time path in low- and high-
spending states, then the estimated effect of the placebo reform should be
statistically insignificant. Third, I estimate a DD model that includes state-
specific linear time (i.e., cohort) trends. This analysis allows for differential
outcome trends for those in the treated and comparison cohorts residing in
states that spent different amounts on child care. Finally, I estimate the DD
model using an alternative comparison group: cohorts born prior to the
Lanham Act’s implementation. Recall that the baseline DD model draws
its comparison group from cohorts born after the Lanham Act was termi-
nated. In contrast, the alternative comparison group is comprised of indi-
viduals born far enough before the Lanham Act that they were never age-
eligible to receive child care.

22 It is important to note that the expenditure data for these categories are less com-
plete than those for the child care program; only data for FY1945 are available. Av-
erage per child expenditures on schools was $103 and that on recreation facilities
was $9 in FY1945.
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FIG. 2.—Mean score on the outcome index, comparison cohorts by Lanham Act
spending quartile: A, 1970 US Decennial Census; B, 1980 US Decennial Census;
C, 1990 US Decennial Census.



C. Baseline DD Estimates

Results from the DD analysis are shown in table 6. Columns 1–3 show
the DD estimates based on the 1970, 1980, and 1990 Censuses, respectively,
along with the standard errors (in parentheses). Panel A presents the DD
estimates based on the outcome summary index, while panel B provides
the results for the individual labor market and program participation out-
comes.
Lookingfirst at themodels in the top rowof panel A, which includes only

the state-of-birth fixed effects and the state-level controls, the estimates re-
veal that the Lanham Act had beneficial and persistent long-run effects. In-
deed, the DD coefficients are consistently positive and highly statistically
significant, indicating that increases in Lanham Act spending led to better
adult outcomes for the treated cohorts relative to the comparison cohorts.
The DD estimates also reveal fairly steady treatment effect sizes that per-
sisted throughout adulthood. Adding the demographic covariates does little
to alter the DD estimates, as shown in the second row of panel A. Thus, re-
sults in the second row are considered the baseline DD estimates.

Table 6
Baseline Difference-in-Differences (DD) Results for the Impact of the
Lanham Act

Census Sample
(1970)

Census Sample
(1980)

Census Sample
(1990)

(1) (2) (3)

A. Outcome summary index:
State-level controls only .00033*** .00016*** .00020***

(.00007) (.00003) (.00004)
All controls .00035*** .00012*** .00017***

(.00007) (.00003) (.00004)
B. Individual outcomes:

Employed .00012*** .00003* .00007**
(.00004) (.00002) (.00003)

Employed full-time .00041*** .00004** .00002
(.00005) (.00002) (.00001)

Employed last year .00008** 2.80e-06 .00005**
(.00004) (.00002) (.00002)

Ln(earnings last year) .00062*** .00019*** .00025***
(.00019) (.00007) (.00005)

Public assistance 2.00003*** 2.00004*** 2.00002***
(.00000) (.00000) (.00000)

Treated cohorts’ age range 24–39 34–49 44–59

SOURCE.—Author’s analysis of the 1970, 1980, and 1990 US Decennial Censuses (IPUMS).
NOTE.—Displayed in each cell is the coefficient on treated � lanham and its standard error (in parenthe-

ses), which is adjusted for state-level clustering. Themodels in the first row of panel A include only the state-
level controls (as well as the state of birthfixed effects), while those in the second row add the individual-level
demographic controls. The models in panel B include the full set of state-and individual-level controls.
* p < .10.
** p < .05.
*** p < .01.

546 Herbst



The DD estimate in the 1970 Census, which includes treated adults in their
mid-20s to late-30s, implies that a $1 increase Lanham Act spending (per
child ages 0–12) led to a 0.00035 SD improvement in the outcome summary
index. The corresponding effect sizes from the 1980 Census (i.e., treated
adults in their mid-30s to late-40s) and 1990 Census (i.e., treated adults in
their mid-40s to late-50s) are 0.00012 SDs and 0.00017 SDs, respectively.
To put these results into perspective, I use the DD estimates to simulate
the effect of increasing Lanham Act spending from the bottom to the top
quartile of the distribution (i.e., from $22 to $66 per child). Such an increase
in child care spending would generate improvements in the outcome sum-
mary index of 0.015 SDs, 0.005 SDs, and 0.008 SDs, respectively, in the
1970, 1980, and 1990 Censuses. Taking the weighted average (according
to the sample size) of all three produces an overall effect size of approxi-
mately 0.007 SDs. Another approach is to simulate the impact of a spending
increase from the Lanham Act median ($44 per child ages 0–12) to the level
ofGeorgia’s pre-K program ($2,066 per 4-year-old).23 Georgia’s program is
chosen because its resource ranking is near the middle of the state distribu-
tion (NIEER 2012). Such an increase in child care spending translates to an
increase in the outcome summary index of 0.33 SDs (weighted average).
Is it useful to compare this long-run effect size to those generated by other

early childhood programs. Deming (2009) creates a similar index of young-
adult outcomes in a study of the long-run effects of Head Start. His primary
finding is that Head Start participants scored 0.23 SDs higher on the out-
come index relative to their siblings who did not participate. A recent paper
by Anderson (2008) reanalyzes data from the Perry and Abecedarian inter-
ventions, also using a summary index of adult outcomes. The estimated ef-
fect sizes for the Perry program are 0.35 SDs for females and20.01 SDs for
males, while the corresponding effect sizes for Abecedarian are 0.45 SDs
and 0.31 SDs, respectively. Thus, the effect sizes generated by the Lanham
Act are comparable in magnitude to several prominent early childhood ed-
ucation interventions.
Turning to the individual outcomes in panel B, the results consistently

point to improvements in adult labor market functioning as well as reduc-
tions in public assistance receipt. It is also noteworthy that the magnitudes
of the DD estimates remain relatively constant over time. Looking at the
results from the 1990 Census, I find that a $100 increase in Lanham Act
spending increased the fraction currently employed by 0.7 percentage
points and increased the rate of full-time employment by 0.2 percentage
points. This spending increase also boosted annual earnings by 2.5%, and

23 In 2012, Georgia spent $289,222,657 on its pre-K program (NIEER 2012).
Given that the state’s population of 4-year-olds totaled 140,012 in 2012, this trans-
lates to $2,066 of pre-K spending per child. The corresponding Lanham Act figure
($44 per child) is expressed in constant 2012 dollars.
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it lowered the proportion of adults receiving public assistance by 0.2 per-
centage points.

D. Robustness Checks

Recall that a key assumption in the DD framework is that the adult out-
comes for individuals born in high- and low-spending states would have the
same trends in the absence of the Lanham Act. Although the analysis of
comparison cohorts revealed similar time paths across the distribution of
LanhamAct spending, tables A1, A2, andA3 report several additional anal-
yses to ensure the common trends assumption is satisfied.
First, I conduct a matched case control analysis, pairing one or more

comparison states with a treated state based on the degree of similarity in
the outcome trends (Baum and Ruhm 2014). I begin by creating a set of
treated—or high-spending—states defined as those in the top quartile of
the Lanham Act spending distribution, and a set of potential comparison—
or low-spending—states defined as those in the bottom quartile of the dis-
tribution. For each treated-comparison state combination, I estimate the
following regression using only those in the comparison cohorts:

Yits 5 b1trendits 1 b2low spendingits

1 b3 trendits � low spendingitsð Þ 1 Z 0w 1 εits, (3)

whereY is defined in the same manner as in equation (2); trend counts from
one to five for comparison group cohorts born between 1947 and 1951, and
low_spending is a binary indicator that equals unity for individuals born in a
potential comparison (or low-spending) state and zero for those born in a
given treated (or high-spending) state. The b3 provides an estimate of the de-
gree to which the outcome trends in the absence of reform differ between
pairs of low- and high-spending states. I include a low-spending state in
the comparison group for the case control analysis if the t-statistic on b3

does not exceed F1.0F. Although this cut-off is subjective, it is also quite re-
strictive in the sense that I ultimately discard many low-spending states
whose outcome trend is not statistically different from that in a given treated
state.
Once one ormore comparison states are identified for each treated state, I

estimate the following DD regression:

Yits 5 b1high spendingits 1 b2treatedits

1 b3 high spendingits � treateditsð Þ 1 Z 0w 1 εist, (4)

where Y is defined in the same manner as in (2), high_spending is a binary
indicator that equals unity for individuals born in a given treated state and
zero for those in one or more of the matched comparison states, and treated

(3)

(4)
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is a binary indicator that equals unity if a given adult was age-eligible for the
LanhamAct as a child and zero if the adult was not age-eligible for the pro-
gram. The b3 provides the DD estimate of the difference in adult outcomes
between treated and comparison cohorts born in states where Lanham Act
spending was high and where spending was low.
Table A1 presents results from the DDmatched case control analysis us-

ing the 1970Census.Each rowrepresents a separate analysis,with the treated
states arrayed in descending order of Lanham Act spending (col. 1). Col-
umn 2 shows the comparison states included in each analysis, column 3
showsthe number of observations, and column 4 provides theDD estimate.
For example, results in the first row use California as the treated state and
Arkansas, Idaho, and New Jersey as the matched comparison states. The
DDestimate implies that the LanhamAct improved adult outcomes: treated
cohorts in California score about 0.06 SDs higher on the outcome summary
index. Positive and statistically significant effects are found in 10 of the 12
treated states, with the estimated effect sizes ranging between 0.03 and
0.10 SDs. It is noteworthy that the Lanham Act had similar-sized positive
effects on individuals in geographically and economically disparate states.
In the second analysis, I implement a placebo reform that “turns on” the

Lanham Act for some cohorts in the comparison group. If the adult out-
comes follow a similar time path in low- and high-spending states, then
the estimated effect of the placebo reform should be statistically insignifi-
cant. I conduct the placebo test by estimating the following regression:

Yits 5 b1treatedits 1 b2 treatedits � lanhamsð Þ 1 b3placeboits

1 b4 placeboits � lanhamsð Þ 1 Z0w 1 S0g 1 us 1 εist,
(5)

where Y, treated, and lanham are defined in the same manner as in (2). The
variable placebo is a binary indicator that equals unity for individuals born
in 1949 and 1950. Such individuals were incorporated in the comparison
group in the main DD analysis. However, in (5), they provide the basis
for the falsification test, in which placebo is interacted with lanham and
b4 provides an estimate of the differential response to increased Lanham
Act spending between cohorts born in 1949 or 1950 and the cohort born
in 1951. Thus, individuals born in 1951 comprise the comparison group
in the placebo analysis, just as they did in the main analysis. The b2 should
be interpreted as a modified DD effect in that the treated cohorts are com-
pared to a subset of the full comparison group.
As shown in tableA2, the placeboDDestimates are never statistically sig-

nificant and are substantially smaller in magnitude than their modified DD
counterparts. Indeed, tests of the null hypothesis of no difference between
the placebo and modified DD estimates are consistently rejected. It is note-
worthy that the placebo estimates are also quite different from the baseline
DD estimates in table 6, while the modified DD estimates are quite similar.
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That Lanham Act spending influences those in the treated cohorts, while
having no effect on individuals in the comparison group, provides additional
evidence in support of the common trends assumption.
Finally, the DD estimates in table A3 come from two additional specifi-

cation checks. The first row adds a set of state-specific linear time (i.e., co-
hort) trends. The inclusion of cohort trends explicitly allows the outcomes
for treated and comparison cohorts to follow different time paths in states
that spent different amounts on child care. The DD estimates remain not
only statistically significant but of a magnitude similar to the baseline esti-
mates. Recall that the baseline DD model uses post–Lanham Act birth co-
horts as the comparison group. A drawback to this approach is that such
children might have been treated indirectly via intrahousehold spillovers
and peer effects from their older (treated) siblings. Thus, I estimate a DD
model using an alternative comparison group: cohorts born far enough be-
fore the Lanham Act’s enactment that they were never age-eligible to re-
ceive child care. I select cohorts born between 1928 and 1930, making them
ages 13–15 in 1943, the first year in which child care was funded under
the Lanham Act. As previously stated, such children were also likely to
be treated, in this case by the federally administered system of child care op-
erating during the depression. That some individuals in the pre– and post–
Lanham Act comparison groups were directly or indirectly treated means
that the DD estimates in both models are likely to be understated. Fortu-
nately, results based on the alternative comparison cohorts are quite similar
to those from the baseline model, as shown in the second row of table A3.

E. Distributional Effects of the Lanham Act

A central issue in the debate over the design of early care and education
systems iswhether a given program should be targeted at specific subgroups
or universally accessible. Implicit in this discussion is the question of
whether the impact of early childhood programs is experienced equally by
diverse groups of children. To this point, theDD effects have been averaged
over adults from lowand high socioeconomic strata andwith low- andhigh-
ability endowments. Such average effects could mask substantial heteroge-
neity if children from different family backgrounds respond differently to
early childhood experiences. Indeed, previous work finds that economi-
cally disadvantaged children generally capture moderate to large benefits
from early childhood programs, while outcomes for their more advantaged
peers are either not affected or even adversely affected (e.g., Deming 2009;
Havnes andMogstad 2011b; Cascio and Schanzenbach 2013). Thus, it is im-
portant for the current study to explore heterogeneity in the long-run im-
pact of the Lanham Act.
This task is made somewhat difficult using the Census because data on

(adult) respondents’ early home environment or parental characteristics
are not collected. The approach I take here is to examine whether the
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Lanham Act influenced the adult outcome distribution for treated relative
to comparison cohorts. In particular, I rely on quantile regression methods
developed byFirpo, Fortin, andLemieux (2009) to assesswhether the child-
care program differentially influenced adult earnings at different points in
the distribution.
The method proposed by Firpo et al. (2009) provides estimates of the ef-

fect of changes in a given right-hand-side variable on the unconditional
quantiles of the left-hand-side variable. “Unconditional” in this context
means the integration of the conditional outcome distribution, given a set
of explanatory variables, over the distribution of those explanatory vari-
ables. The method consists of estimating a regression of the recentered in-
fluence function (RIF)—which characterizes the influence of each observa-
tion in the data on some distributional statistic—of the outcome variable on
one ormore explanatory variables. For a given quantile, the RIF, RIF(Y, qt),
reflects (t – I{Y ≤ qt}) / fY(qt), where I{∙} in an indicator function, fY(∙) is
the density of the unconditional distribution of the outcome variable, and
qt is the population in the tth quantile of the outcome distribution. Be-
cause of I{∙}, the RIF is a binary variable that equals [2(1 – t) /fY(qt)]
when the observed value of the outcome is below the tth quantile, and it
equals [t / fY(qt)] when the value is above the tth quantile. The conditional
expectation of the outcome is specified as E[RIF(Y; qt) FX], which is called
the unconditional quantile regression. The conditional expectation at each
quantile, t, referred to as the DD quantile treatment effect (QTE), is straight-
forwardly generated using an OLS estimator.
As discussed in Havnes and Mogstad (2015), the DD QTE requires a

slightly different identification assumption from that of the standard DD
model. This stems from the fact that the counterfactual in the DD QTE is
the change among comparison cohorts in the distribution of earnings across
those born in low- and high-spending states. Therefore, identification of
the various QTE parameters assumes that the change in population shares,
qt, between treated and comparison cohorts at each quantile of earnings
would be the same in low- and high-spending states in the absence of the
LanhamAct. The reportedDDQTE estimates can be interpreted as the dif-
ference in the distribution of earnings at a given quantile for treated individ-
uals born in low- and high-spending states, relative to the difference for
those in the comparison cohorts.
Figure 3, parts A, B, andC, present the DDQTE results for the 1970–90

Censuses, respectively. The outcome variable in these analyses is restricted
to the log of annual earnings. Each dot depicts a QTE estimate on treated�
lanham at the tth quantile, with the circles indicating that the estimate is sta-
tistically significant at the 10% level. The standard errors are bootstrapped
with 500 replications, where random samples are drawn with replacement.
Generally speaking, the figures reveal substantial heterogeneity in the im-
pact of the Lanham Act. The largest positive effects are consistently found
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FIG. 3.—Difference-in-differences (DD) quantile treatment effect (QTE) esti-
mates on annual earnings: A, 1970 US Decennial Census; B, 1980 US Decennial
Census; C, 1990 US Decennial Census. Circles indicate that a given QTE estimate
is statistically significant at the .10 level.



at the bottom of the earnings distribution, with the QTEs in each Census
peaking somewhere in the lowest quartile of earnings. TheQTEs then drop
precipitously before flattening out throughout the remainder of the distri-
bution. Indeed, the effects hover close to zero starting around the 50th per-
centile of earnings. Together, the pattern of results suggests that universal
child care compressed the adult earnings distribution, relative to the coun-
terfactual distribution, by increasing the earnings of the lowest earners sub-
stantially more than their higher-earning counterparts.
There are a few other noteworthy observations about the DDQTE esti-

mates. First, it appears that most of the earnings compression occurred in
the 1970 Census, when treated adults are in the early stages of their prime
working years. This can be seen by the larger earnings QTEs in the bottom
quartile of the 1970 distribution, relative to the QTEs in the same part of
the 1980 and 1990 distributions. Greater compression is also evidenced by
the slower flattening out of the QTEs in the 1970 Census. These earnings
effects do not flatten out until approximately the 50th percentile; the QTEs
in the 1990Census are fairly steady beginning in the 20th percentile. Second,
the QTE estimates for 1970 imply that the LanhamAct had negative effects
on adult earnings starting at the 60th percentile. Such results are consistent
with Havnes and Mogstad’s (2015) QTE estimates for the Norwegian uni-
versal child care system, and they conform with recent US-based studies
of pre-kindergarten programs (Cascio and Schanzenbach 2013) and non-
parental child care arrangements (Herbst 2013), which uncover negative
test score effects on children from more advantaged families.

F. Mechanisms

The final set of analyses examines the mechanisms driving the positive
long-run impact of the Lanham Act. This discussion focuses on the coun-
terfactual mode of child care, families’ material resources, children’s long-
run educational attainment and health, and mothers’ fertility response. As
shown in table 7, I allow for the possibility that these mechanisms operate
in the short run and the long run. Specifically, panel A studies families’
short-run responses using the 1940 and 1950Censuses, while panel B exam-
ines long-run responses using the 1940 and 1960Censuses. In both cases, the
estimates are derived from theDDDmodel outlined in equation (1). Panel C
explores the long-run impact of the Lanham Act on children’s educational
attainment and health using the 1970 Census and the DD framework out-
lined in equation (2).
The first mechanism I consider is the counterfactual mode of child care.

Two issues are central to this mechanism: whether children exposed to the
Lanham Act would have been in maternal care or informal (i.e., relative or
neighbor) arrangements in the absence of reform and whether the Lanham
Act centerswere of higher quality than the counterfactualmode of care. An-
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ecdotal evidence indicates that the Lanham Act induced a shift away from
maternal care rather than informal arrangements. Prior to the war, mothers
were expected to serve as the primary caretakers of preschool-aged chil-
dren. Such cultural expectations were reinforced by the strong political op-
position to virtually any form of nonparental care—formal or informal—
that deviated from this norm (Berry 1993). Even after thewar began, women
with young children were allowed to work only after it became clear that
the pool of childless women was insufficient for increasing war production.

Table 7
Short- and Long-Run Mechanisms

Mean Observations DDD/DD Estimate
(1) (2) (3)

A. Short-run mechanisms using the 1940
and 1950 Censuses:

Part-time employment .048 332,923 .00017**
(.213) (.00007)

Full-time employment .120 423,153 .00099***
(.325) (.00029)

Ln(earnings last year) 8.801 92,817 .00073***
(1.020) (.00026)

Number of own children 2.363 247,809 2.00732***
(1.491) (.00260)

B. Long-run mechanisms using the 1940
and 1960 Censuses:

Employed .176 292,302 .00076***
(.381) (.00023)

Part-time employment .047 206,196 .00017***
(.211) (.00006)

Full-time employment .122 268,392 .00073***
(.328) (.00023)

Ln(earnings last year) 8.881 116,350 .00049**
(.996) (.00019)

C. Children’s educational attainment
and health using the 1970 Census:

High school drop-out .214 456,070 2.00021***
(.410) (.00005)

Bachelor’s degree .070 456,070 .00019***
(.255) (.00006)

Work-limiting disability .062 456,070 2.00003
(.241) (.00002)

SOURCE.—Author’s analysis of the 1940 and 1950 US Decennial Censuses (panel A), 1940 and 1960 US
Decennial Censuses (panel B), and 1970 US Decennial Census (panel C) (IPUMS).
NOTE.—For panels A and B, col. 1 shows the outcome mean for the treated group in the pre-reform pe-

riod; for panel C, col. 1 shows the outcome mean for the comparison cohorts. Column 2 shows the number
of observations in the DDD or DD regressions, whose estimates are displayed in col. 3. Specifically, pan-
els A and B show the DDD estimates from eq. (1), while panel C shows the DD estimates from eq. 2. Stan-
dard errors (in parentheses) are adjusted for state-level clustering.
** p < .05.
*** p < .01.
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The empirical evidence also supports the notion that mothers provided the
counterfactual mode of care: the war in and of itself increased maternal em-
ployment in the short run (Goldin 1991) and the long run (Acemoglu et al.
2004; Goldin and Olivetti 2013), and the DDD evidence discussed earlier
reveals that the LanhamAct increased maternal employment independently
of the war’s effect. Thus, the positive long-run impact of the child care pro-
gram likely operates via a reduction in maternal care rather than informal
care.
Regarding the relative quality of Lanham Act centers, the evidence sug-

gests that childrenwere exposed to child care of fairly high (if variable) qual-
ity. As previously stated, nurseries generally followed the recommended
child-teacher ratio of 10-to-1, and most children engaged in various educa-
tional activities, were given time to complete homework and engage in ex-
tracurricular activities, and were provided with meals. Koshuk (1947) indi-
cates that the centers in California—which served the largest number of
children—provided very high quality services. Particularly noteworthy is
that these centers either hired certified schoolteachers or provided on-site
training and college credit to assist nonteachers. In addition, parents were
pleased with the Lanham Act centers. Overwhelming majorities felt that
their child progressed intellectually and socially and stated that their expe-
rience created a positive impression of early childhood education (Koshuk
1947).
Panels A and B empirically examine other mechanisms related to mater-

nal employment and family material resources. Recall that the DDD anal-
ysis discussed earlier shows that the Lanham Act increased maternal em-
ployment in 1950—7 years after the program was terminated. Panel A
reveals that the increase in employment was driven primarily by shifts into
full-time work and to a lesser extent into part-time work. Given that these
mothers became firmly rooted in the labor force, it is not surprising that the
Lanham Act increased their earnings as well.24 Panel B takes the analysis a
step further by examining mothers’ long-run labor market outcomes using
the 1960 Census—17 years after the Lanham Act was discontinued. The
same patterns emerge: treated mothers are more likely to be employed,
are more likely to be working full-time, and have higher earnings. These re-
sults are consistent with the finding that the war in and of itself generated a
long-run labor market response (Acemoglu et al. 2004; Goldin andOlivetti
2013). Thus, one set of mechanisms driving children’s positive outcomes is
the medium- and long-run labor market attachment of mothers and the re-
sulting improvement in families’ material resources.

24 Although it would be beneficial to have data on total family income (as op-
posed to mothers’ earnings), this information is not included in the 1940 Census.
The only income variable found in the 1940, 1950, and 1960 Censuses is own wage
and salary income.
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Another set of mechanisms focuses on improvements in educational at-
tainment and health. To examine these channels, I use the 1970 Census,
which captures treated cohorts when they were ages 24–39. I examine two
outcomes related to educational attainment: binary indicators for whether
a given individual was a high school drop-out and whether the individual
obtained at least a college degree. As shown in panel C, theDD estimates re-
veal that the Lanham Act produced broad improvements in educational at-
tainment by lowering the high school drop-out rate and increasing the
college completion rate. Similar results are found in the 1980 and 1990 Cen-
suses’ samples, indicating that these benefits persisted throughout adult-
hood. To examine the health effects of the LanhamAct, I use a Census item
capturing the presence of physical ormental conditions that limit or prevent
work. As shown in panel C, increases in Lanham Act spending reduced the
incidence of work-related disabilities. Again, these health benefits persisted
throughout adulthood.
The final mechanism focuses on the fertility response to the LanhamAct.

Given that the child care program increased maternal labor supply in the
medium run and the long run, it is possible that treated mothers reduced
their fertility. A reduction in fertility could improve child outcomes by in-
creasing parental time and resource investments, as predicted by somemod-
els of fertility (e.g., Becker and Lewis 1973). This implies that the DD esti-
mates are larger than would be the case without such a fertility response.
Conversely, if the Lanham Act reduced fertility rates, the opportunities
for positive peer effects are diminished. This suggests that the DD estimates
are smaller than would be the case if fertility rates were higher. To investi-
gate this channel, I estimate a DDDmodel whose outcome is the number of
own children in the household, using the 1940 and 1950Censuses’ sample.25

Panel A shows that the Lanham Act had a small effect on fertility: the esti-
mate implies that a move from the bottom to the top quartile of the Lanham

25 Given that the fertility analysis uses the 1940 and 1950 Censuses’ sample, the
DDD coefficient provides evidence on the short- to medium-run fertility response.
Although it would be useful to extend the analysis to the 1940 and 1960 Censuses’
sample—to look at the long-run response—there is a significant complication that
precludes such an analysis. In this sample, treated women are defined as those
whose youngest child residing in the household is aged 14–29, while comparison
women are those whose youngest child is age 30–34. Given that the outcome is
the number of own children in the household, this variable is likely to be a poor
approximation of the total number of children ever born to mothers in the treated
and comparison groups. This is because the age restriction is so high for both
groups that large numbers of age-eligible children no longer reside in the home.
Those who remain may not be representative of the total population of 14–29
and 30–34 year-olds. In addition, it is possible that a large number of children born
after the Lanham Act was terminated (but in response to the program) are not
counted in the outcome variable because they too no longer reside in the home.
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Act spending distribution would lead to 0.32 fewer children. This estimate is
14% of the pre-reform mean for the treated group. Therefore, it is unlikely
that endogenous fertility threatens the causal interpretation of the results.

VI. Conclusion

The goal of this paper is to provide the first comprehensive analysis of the
Lanham Act—a near-universal child care program operating throughout
the United States during WorldWar II. Although results from this analysis
are likely to be of interest to a broad group of historians and economists as
well as child care analysts, such results may also shed light on the contem-
porary policy push to enact universal child care programs. Indeed, missing
from the debate, especially in the United States context, is credible evidence
on the long-run impact of scaled-up, publicly funded, and universally ac-
cessible early care and education programs. The LanhamAct provides a po-
tentially useful laboratory for assessing the promise of such programs.
Several noteworthy results stem from this analysis. First, I find that the

Lanham Act increased maternal employment several years after the pro-
gram was dismantled. Importantly, it generated approximately equal-sized
increases in employment across a heterogeneous group ofmothers. The sec-
ond noteworthy result is that the Lanham Act had positive long-run effects
on outcomes related to labor market behavior and program participation.
Specifically, children exposed to the program were more likely to be em-
ployed, to have higher earnings, and to be less likely to receive cash assis-
tance as adults. In addition, the benefits of the program accrued largely to
the most economically disadvantaged individuals; in contrast, the program
had neutral or even small negative effects on more advantaged adults. Fi-
nally, I show that the impacts operated through early-life increases in
household income and long-run improvements in educational attainment
and health.
On the one hand, it may be wise to interpret these results cautiously. As

previously discussed, the Lanham Act was implemented during a unique
period—amid a national emergency—in which traditional views about
women’s work and institutional child care were challenged and ultimately
toppled. Such profound cultural shifts likely aided in sustaining the long-
run employment effect of the program. This interpretation is consistent
with the historical record on the Lanham Act (e.g., Fousekis 2011), and it
accords with the characterization of the war as a “watershed” event for
American women (Goldin and Olivetti 2013). One concern, then, is that
the Lanham Act’s antiquity and distinctive circumstances make it an inap-
propriate policy laboratory for considering the long-run impact of contem-
porary child care programs.
However, by definition, universal child care programs—including mod-

ern ones—are the product of unique political forces that, in turn, reshape
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the cultural and economic landscape.26 Thus, the relevant question is, which
characteristics of the LanhamAct account for its apparent success? In other
words, are there lessons to be drawn from this experience that may inform
the design of contemporary child care programs?
The first lesson is that while the program’s primary aim was to increase

women’s employment, it did not come at the expense of lower child care
quality or poorer outcomes for children. For example, the program’s rec-
ommended child-to-teacher ratio (10∶1) was more stringent than that
in many states today. In addition, that the centers hired professional teach-
ers and provided a university education to nonteachers suggests that the
Lanham Act workforce was well prepared to handle children’s develop-
mental needs. Second, that the program had its largest impact on disadvan-
taged adults suggests that universal programs may be as effective as targeted
ones. Indeed, one of the hypothesized mechanisms through which univer-
sal pre-K programs influence poor children is the social and intellectual
engagement with their wealthy peers. However, as this and other studies
show, such gains from universalism may come at a cost of worse outcomes
for advantaged children. Third, the program generally shied away from
serving infants and toddlers, for whom there were concerns about the con-
sequences of prolonged separation from the mother. This may have been a
fortuitous design feature in light of the empirical evidence that very young
children in nonparental arrangements have worse outcomes in the short run
than their peers in maternal care (Bernal and Keane 2011; Herbst 2013). Fi-
nally, the Lanham Act was a success because it received support from a
broad coalition of parents, education and women’s rights advocates, and
employers. Each group was committed to its success because something
larger was at stake: the nation’s involvement in the war. Indeed, the rhetoric
surrounding the Lanham Act—that expanding child care was a “patriotic”
and “win-the-war” strategy—explicitly linked the need for child care with
the nation’s success on the battlefield.

26 Quebec’s universal child care program provides an illustration. Enacted in
1997, the programwas one component in a large package of family-friendly policies
that was unprecedented in its scope and cost. Government spending on child care
grew from $288 million in 1997 to $2.2 billion in 2012, as the participation rate bal-
looned from 18% to 75%. In addition, the program fundamentally altered the sup-
ply of child care in Quebec, crowding out informal care and producing a threefold
increase in the number of regulated child care spaces (Haeck, Lefebvre, and Mer-
rigan 2015). The program’s economic impact is large: in 2008 alone, an additional
70,000 mothers were employed, and Quebec’s GDP grew by 1.7% because of uni-
versal child care (Fortin, Godbout, and St. Cerny 2012).
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Appendix

Table A1
Difference-in-Differences (DD) Estimates from the Matched Case
Control Analysis

Expenditures Comparison States Observations DD Estimate
DD Variable (1) (2) (3) (4)

CA � treated $264 AR, ID, NJ 43,945 .057***
(.020)

WA � treated $251 ME, ND, NH, NM 60,498 .077***
NV, PA, SD, WI (.023)

OR � treated $162 ID, NJ, NV 19,145 .055**
(.022)

FL � treated $141 AR, ID, NJ 29,530 .043***
(.014)

AZ � treated $140 AR, ID, KY, NJ, 89,109 .055**
NV, PA, SD, WI, WV (.023)

GA � treated $139 AR, ID, NJ, WV 42,631 .032**
(.015)

UT � treated $129 All but NH and NJ 84,211 .061**
(.022)

DC � treated $106 AR, ID, NJ 25,042 .021
(.023)

DE � treated $105 All but NJ 84,034 .089**
(.036)

SC � treated $100 ID, NJ 22,967 .054***
(.016)

MS � treated $81 AR, ID, NJ 30,914 .103***
(.017)

AL � treated $75 AR, ID, 42,425 .026
NJ, NV, WV (.022)

SOURCE.—Author’s analysis of the 1970 US Decennial Census (IPUMS).
NOTE.—High-spending states are Alabama, Mississippi, South Carolina, Delaware, District of Colum-

bia, Utah, Georgia, Arizona, Florida, Oregon, Washington, and California. Low-spending states are New
Mexico, Idaho, West Virginia, North Dakota, Pennsylvania, Maine, Nevada, South Dakota, Arkansas,
Kentucky, Wisconsin, New Hampshire, and New Jersey. Column 1 displays the Lanham Act expenditure
amount (per child ages 0–12) for a given high-spending state. Column 2 displays the low-spending states
included in the comparison group. The DD estimate and its standard error (in parentheses) are shown in
col. 4. Standard errors are adjusted for birth-year clustering. The number of observations in the DD anal-
ysis is shown in col. 3. All models include the demographic controls outlined in eq. (2).
* p < .10.
** p < .05.
*** p < .01.

Table A2
Difference-in-Differences (DD) Estimates from the Placebo Reform

Variable (1) (2) (3)

Treated � lanham .00032** .00019*** .00020***
(.00013) (.00005) (.00006)

Placebo � lanham 9.18e-06 .00005 9.40e-06
(.00010) (.00005) (.00004)
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Table A2 (Continued )

Variable (1) (2) (3)

F-statistic for Ho: DDtreated 5 DDplacebo 11.08 14.53 16.74
p-value (.002) (.000) (.000)

Census sample 1970 1980 1990
Treated cohorts’ age range 24–39 34–49 44–59
Placebo cohorts’ age range 20–21 30–31 40–41
Comparison cohort’s age 19 29 39

SOURCE.—Author’s analysis of the 1970, 1980, and 1990 US Decennial Censuses (IPUMS).
NOTE.—Displayed in each cell is the coefficient on treated� lanham and placebo� lanham and the stan-

dard errors (in parentheses), which are adjusted for state-level clustering. Results presented in col. 1 come
from the 1970 Census, those in col. 2 are from the 1980 Census, and those in col. 3 are from the 1990 Cen-
sus. All models include the full set of controls outlined in eq. (2).
* p < .10.
** p < .05.
*** p < .01.

Table A3
Additional Robustness Checks on the Main Difference-in-Diffrences (DD)
Estimates

Specification (1) (2) (3)

State-specific time trends .00030*** .00011*** .00006*
(.00007) (.00004) (.00004)

Alternative comparison group .00028*** .00010* .00025***
(.00008) (.00005) (.00007)

Census sample 1970 1980 1990

SOURCE.—Author’s analysis of the 1970, 1980, and 1990 US Decennial Censuses (IPUMS).
NOTE.—Displayed in each cell is the coefficient on treated � lanham and its standard error (in parenthe-

ses), which is adjusted for state-level clustering. Results presented in col. 1 come from the 1970 Census,
those in col. 2 are from the 1980 Census, and those in col. 3 are from the 1990 Census. The models in
the first row include state-specific linear time trends in addition to all of the controls in the baseline model.
The models in the second row use an alternative comparison group drawn from a set of pre-reform cohorts
who were too old to have ever been age-eligible to receive child care under the Lanham Act.
* p < .10.
** p < .05.
*** p < .01.
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