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Despite substantial evidence that resources and outcomes are transmit-
ted across generations, there has been limited inquiry into the extent to
which antipoverty programs actually disrupt the cycle of bad outcomes.
We leverage the rollout of the United States’s largest early-childhood
program, Head Start, to estimate the effect of early-childhood exposure
among mothers on their children’s long-term outcomes. We find evi-
dence of intergenerational transmission of effects in the form of in-
creased educational attainment, reduced teen pregnancy, and reduced
criminal engagement in the second generation. These effects corre-
spond to an estimated increase in discounted second-generation wages
of 6%—11%, depending on specification. Exploration of earlier outcomes
suggests an important role for changes in parenting behavior and po-
tential noncognitive channels.

I. Introduction

I believe this response reflects a realistic and a wholesome awak-
ening in America. It shows that we are recognizing that poverty
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perpetuates itself. Five and six year old children are inheritors of
poverty’s curse and not its creators. Unless we act these children
will pass it on to the next generation, like a family birthmark.
(President Lyndon B. Johnson, May 18, 1965)

The effects of poverty are pernicious and persistent across generations.
Those born to parents in the lowest quintile of the income distribution are
twice as likely to end up there as children born to middle-income parents,
and the intergenerational correlations in income, educational attainment,
female household headship, government assistance receipt, and risky be-
havior are high.' Family, school, and neighborhood contexts collectively
shape children’s trajectories and generate correspondence between their
parents’ outcomes and their own. The linkages are particularly acute for
minorities, potentially contributing to the early emergence and persistence
of achievement gaps.”

Societal investments in human capital formation may disrupt the trans-
mission of poverty across generations by increasing educational attain-
ment and labor market attachment and decreasing risky behavior. Early
childhood, in particular, is a critical developmental period and opportu-
nity for effective intervention. Multiple studies indicate that interventions
in the preschool and early school years can have substantial effects on ed-
ucational attainment, labor market success, and other measures of health
and well-being.? Yet we know almost nothing about whether the benefits

for Planning and Analysis. We thank four anonymous reviewers for their time and efforts,
Maria Rosales-Rueda and Terri Sabol for helpful discussant comments, and numerous sem-
inar participants. We also thank Martha Bailey, Marianne Bitler, Jorge Luis Garcia, Robert
Kaestner, Jason Lindo, Jens Ludwig, Bhash Mazumder, Douglas Miller, and Nikolas Mittag
for insightful conversations. Jiee Zhong, Yuxin Chen, Sreeraahul Kancherla, David Melnick,
and Keanan Gleason provided excellent research assistance. Any remaining errors are our
own. The views expressed in publications resulting from supported research do not necessar-
ily reflect the official policies of the US Department of Health and Human Services. Repli-
cation files are available in a zip file. This paper was edited by James J. Heckman.

' Recent estimates suggest intergenerational correlations in income of 0.3-0.6 (Solon
1999; Mazumder 2005; Black and Devereux 2011), in education levels of 0.4-0.5 (Hertz
et al. 2008), in female headship of 0.2 (Page 2004), and in welfare use of 0.3 (Page 2004).
Duncan et al. (2005) review and provide evidence indicating positive intergenerational cor-
relations in early pregnancy, drug use, and other measures of delinquent or risky behavior.

* While there is some dispute about magnitude, evidence shows that cognitive test-score
gaps by race and ethnicity exist at formal school entry and remain throughout the school-
ing years (Fryer and Levitt 2004, 2006; Murnane et al. 2006). While race/ethnicity achieve-
ment gaps have narrowed in recent decades, they remain pronounced across socioeco-
nomic groups (Reardon and Portilla 2016).

* Long-term evidence from the Abecedarian Project, the Perry Preschool Project, Head
Start, and the Project STAR (Student/Teacher Achievement Ratio) class-size reduction inter-
vention suggests large positive effects on participants (Garces, Thomas, and Currie 2002;
Schweinhart et al. 2005; Deming 2009; Chetty et al. 2011; Dynarski, Hyman and Schanzen-
bach 2013; Heckman, Pinto, and Savelyev 2013; Campbell et al. 2014).
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carry over to the next generation. In other words, can needs-targeted early-
childhood programs truly break the cycle of poverty?

Examining the Head Start program, we provide the first evidence of the
intergenerational effects of a US-based early-childhood intervention im-
plemented at scale. Head Start, funded and administered through the
US Department of Health and Human Services, has been an integral part
of the early-childhood conversation since it began in 1965. As the United
States’s largest preschool program, Head Start enrollment has grown from
400,000 to nearly a million participants today. Across multiple data sets and
study designs, quasi-experimental evidence consistently indicates that Head
Start yields long-term benefits, particularly for its early cohorts (Garces,
Thomas, and Currie 2002; Ludwig and Miller 2007; Deming 2009; Car-
neiro and Ginja 2014).*

To explore intergenerational spillovers, we capitalize on differential
Head Start exposure due to variation in the program’s rollout. We gener-
ate Head Start availability measures, using data extracted and compiled
from the National Archives and Records Administration (NARA).® We link
the measures to the National Longitudinal Survey of Youth-1979 Cohort
(NLSY79) and the NLSY79 Children and Young Adults Survey (CNLSY)
to compare the children of mothers differing in Head Start availability.
We are interested in effects on second-generation, long-term outcomes, in-
cluding educational attainment, teen pregnancy, and criminal engagement.

We find that Head Start availability significantly affects these measures
and translates to an increase in a net present value (NPV) of wages sum-
mary measure of 6%—11%, depending on specification. Our estimates are
robust to the inclusion of flexible controls for within-county and within-state
variation across birth cohorts, including county-by-birth-year trends, as
well as direct controls for the time-varying availability of other War on Pov-
erty programs. The legitimacy of the geographic rollout strategy is bol-
stered by estimates demonstrating no relationship between Head Start
availability and outcomes for children unlikely to have been eligible.

Our findings are further supported by a second strategy that leverages
variation in Head Start exposure generated by grant-writing assistance
provided to the country’s poorest 300 counties (Cort et al. 1966; Ludwig
and Miller 2007). Because funding was contingent on a successful pro-
posal, grant-writing assistance resulted in higher levels of funding and par-
ticipation in these counties. Using a difference-in-differences approach,

* Estimates of the effect on more recent cohorts is less clear. Results of the National Head
Start Impact Study (HSIS), the program’s first large-scale, randomized controlled study,
showed initial impacts on participants’ cognitive and noncognitive skills, but the effects
faded by the first and third grades (Puma et al. 2005, 2010, 2012). Quasi-experimental evi-
dence indicates meaningful effects on long-term outcomes, despite the fade-out of test-score
impacts (Deming 2009).

®> See app. B for details on the NARA data.
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we compare the difference in outcomes between children of women born
too early for Head Start exposure (before 1961) and children of women
born later, across counties receiving and not receiving grant-writing assis-
tance. We find large improvements in second-generation outcomes, con-
sistent with our primary strategy.

To better understand how intergenerational effects develop, we investi-
gate intermediate outcomes in the second generation’s early life and ad-
olescence. Overall, we find significant changes in both the second gener-
ation’s home life (improved parenting behaviors) and early schooling
(greater preschool participation). The changes lead to persistent develop-
mental benefits and improved later-life well-being.

Though the confidence intervals around our estimates are relatively
wide, we consistently find, across designs and specifications, that increased
Head Start exposure for mothers leads to significant improvements in
their children’s outcomes. We note, however, that there is inevitably some
uncertainty regarding the randomness and measurement of our identify-
ing variation. Because the evidence is consistent across sensitivity analyses
of both the measurement of Head Start availability and the conditional
randomness of program rollout, we conclude that the findings are highly
suggestive of intergenerational Head Start effects during this early rollout
period. Our findings, in conjunction with other recent work, indicate that
societal investments in early-childhood development likely can disrupt the
intergenerational transmission of the effects of poverty.

II. A Path out of Poverty

Substantial evidence documents the path dependency of socioeconomic
status. At each developmental stage from infancy through adulthood, chil-
dren from the highest family income quintile are more likely to attain ed-
ucational and economic indicators of lifetime well-being than those from
the lowest quintile (Sawhill, Winship, and Grannis 2012). While children
growing up in disadvantage fall behind at each stage, those successfully
meeting benchmarks from early childhood to adolescence are more likely
to attain a middle-class existence than those missing them (Sawhill, Win-
ship, and Grannis 2012). The effects carry over to the next generation,
resulting in high intergenerational correlations in income, educational
attainment, and risky behavior.

Evidence implying relatively low rates of intergenerational mobility in the
United States has led to considerable interest in why parents’ resources, be-
haviors, and outcomes are strongly related to those of their children (Lee and
Solon 2009; Auten, Gee, and Turner 2013; Corak 2013; Chetty etal. 2014).
The data requirements necessary to answer questions about intergenera-
tional transfer convincingly have resulted in limited investigations. While
we are unaware of any study to focus on the long-term intergenerational
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effects of a large-scale antipoverty program, several have estimated the in-
tergenerational effects of increases in educational attainment in adoles-
cence and beyond. Increases in college access or attainment have resulted
in improved birth outcomes and reduced grade retention in the next
generation (Currie and Moretti 2003; Maurin and McNally 2008; Page
2009). Evidence at the middle and high school levels is mixed, with posi-
tive intergenerational effects of additional schooling generated by compul-
sory schooling changes in the United States and Great Britain in the 1960s
and 1970s but no effect in Norway (Black, Devereux, and Salvanes 2005;
Oreopoulos, Page, and Stevens 2006; Chevalier 2007). Evidence on the in-
tergenerational spillovers of new school construction in Indonesia sug-
gests thatincreasing a mother’s educational attainment produces improve-
mentsin her children’s test scores and schooling duration (Akresh, Halim,
and Kleemans 2018; Mazumder, Rosales-Rueda, and Triyana 2019).

A substantial body of empirical evidence demonstrates that early-
childhood programs in particular can have substantial effects on school-
ing attainment, labor market success, and other measures of well-being
into adulthood (Schweinhart et al. 2005; Deming 2009; Chetty et al. 2011;
Dynarski, Hyman, and Schanzenbach 2013; Campbell et al. 2014; Carneiro
and Ginja 2014; Thompson 2018; Johnson and Jackson 2019; Bailey, Sun,
and Timpe 2021; Anders, Barr, and Smith, forthcoming). Despite this grow-
ing literature, we know little about whether these effects persist into the sub-
sequent generation. Rossin-Slater and Wiist (2020) explore the intergenera-
tional impact of a Danish preschool and nurse home-visiting program. The
researchers find educational attainment effects in the first generation that
persistin the second generation. A recent follow-up of Perry Preschool Proj-
ect participants documents substantial long-term effects for their children,
providing compelling experimental identification of a well-documented
and more intensive program’s effects (Garcia, Heckman, and Ronda 2021).

Alongside this evidence on early-childhood intervention, our study re-
lies on a quasi-experimental approach to estimate intergenerational ef-
fects of a program at scale. We provide some of the first evidence—and
to our knowledge the first evidence in a US context—on whether the ef-
fects of widely offered early-childhood programs transfer across genera-
tions. The challenge in evaluating any program implemented at scale is
the level of uncertainty around treatment exogeneity and implementa-
tion specifics. We address the associated concerns and demonstrate that
our evidence, coupled with other work on the long-term effects of the
Head Start program and the long-term and intergenerational effects of
model preschool programs, reinforces the importance of early-childhood
investments for both those exposed to the programs and their children.
The existence of such spillovers suggests that a concerted effort to invest
in one generation of impoverished youth could break the cycle of poverty
and reduce the need to provide similar services to future generations.
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A.  The Evidence on Head Start

Policy discussions of designing and scaling publicly provided preschool in-
terventions often rely on the Head Start literature. Head Start was an early
piece of President Lyndon B. Johnson’s War on Poverty; operated by the
White House’s Office of Economic Opportunity (OEO), it commenced
as a summer program in 1965 (Vinovskis 2005). It was soon expanded to
a year-round program. While Head Start today is characterized as an early-
childhood education program, it was designed as an antipoverty initiative,
with significant health and community development components. The ini-
tial emphasis was on “preschool’-related services and supports, including
nutrition, vaccinations and health care, dental services, and social devel-
opment (Office of Child Development 1968, 1970; Vinovskis 2005).

Head Start served a decidedly disadvantaged population during the
1960s. Participants’ median family income was less than half that of all
US families, and approximately 50% of early full-year program partici-
pants were Black (Office of Child Development 1968). Between 9% and
17% of families reported having no running water inside the home. Only
5% of mothers reported some postsecondary schooling or further educa-
tion, with approximately 25% indicating that they had graduated from
high school and 65%—70% having less than a high school education. Ap-
proximately 25% lived in female-headed households, and between 65%
and 70% of participating children’s mothers were unemployed (Office
of Child Development 1968). Among the general population, few chil-
dren participated in structured preschool outside the home before enter-
ing formal schooling, and kindergarten availability was not universal when
Head Start was introduced (Cascio 2009).°

While there is some debate about Head Start’s short-run effects, prior
quasi-experimental studies suggest that the program has had significant
long-term effects for children born in the late 1960s through the 1980s.”
Leveraging sibling comparisons and discontinuities in grant-writing assis-
tance and program eligibility, studies have documented increased educa-
tional attainment, better health, higher earnings, and less involvement in
risky behaviors (Garces, Thomas, and Currie 2002; Ludwig and Miller 2007;

% In the late 1960s, only 10% of 3- and 4-year-old children participated in a school set-
ting, according to Current Population Survey school enrollment data; the number reached
20% in 1970, driven in part by Head Start (Gibbs, Ludwig, and Miller 2013; Johnson and
Jackson 2019).

7 While the HSIS found initial positive effects on participants’ cognitive skills in the mid-
2000s, no persistent effects were observed at first- and third-grade follow-ups (Puma et al.
2005, 2010, 2012). Reanalyses of the HSIS data suggest a nuanced picture, with consider-
able variation in impact by center and more concentrated and persistent benefits for His-
panic children, those with low skills at program entry, and those who would otherwise be in
parental or relative care (Bitler, Hoynes, and Domina 2014; Walters 2015; Kline and Wal-
ters 2016; Montialoux 2016).
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Deming 2009; Carneiro and Ginja 2014), even in the presence of short-
term testscore fade-out (Deming 2009). A follow-up to Deming’s study finds
that the effects persist into later adulthood and affect participants’ own
parenting practices (Bauer and Schanzenbach 2016).

B.  Potential Pathways for Intergenerational Transmission

Head Start was conceived as an antipoverty program intended to disrupt
the cycle of disadvantage passed through generations (Greenberg 1990;
Vinovskis 2005). The designers intended the program to be multigenera-
tional in its service delivery and to prepare young people for transitions to
formal schooling (Vinovskis 2005). Head Start’s comprehensive view of
“school readiness” led to inclusion of supports for healthy child develop-
ment, including medical and dental screenings, mental health services,
nutrition, parent engagement and education, and referrals to other social
services (Office of Child Development 1968; Zigler and Valentine 1979;
Greenberg 1990). The bundled interventions likely affected the long-run
outcomes of Head Start-participating children directly, while also indirectly
influencing their quality of schooling, peer groups, and subsequent envi-
ronments ( Johnson and Jackson 2019).

When thinking about the intergenerational spillovers of those first-
generation improvements, existing literature documents the importance
of amother’s human capital and health for her children’s prenatal health,
birth outcomes, and early-childhood health (Currie and Moretti 2003;
Almond and Currie 2011; East etal. 2019; Miller and Wherry 2019). Grow-
ing evidence also suggests that the earliest years of life, when children’s
brains exhibit developmental plasticity, serve as a critical period in skill de-
velopment (Knudsen et al. 2006; Heckman 2007; Heckman and Mosso
2014). While Head Start exposure occurs when the first generation is 4
or b years old, spillovers potentially affect the second generation prenatally
and in the earliest years of childhood. Early-life conditions then have cas-
cading effects on development and may complement other investments
and inputs that parents make in their children (Cunha and Heckman 2007;
Heckman and Masterov 2007). If an intervention affects multiple inputs
to second-generation human capital production and the inputs are com-
plementary, one could observe larger long-term improvements for the
children of those directly exposed than for the participants themselves.

C. Head Start’s Beginnings

Our research capitalizes on plausibly random exposure to Head Start over
geography and birth cohorts during program introduction (fig. 1). OEO
rolled Head Start out quickly as a featured and politically popular compo-
nent of the War on Poverty (Zigler and Valentine 1979). The White House
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[Z] Caunty had Head Start funding by 1966
I County had Head Start funding by 1968
I County had Head Stant funding by 1970
[ County had no Head Start funding by 1870

F1G. 1.—Early geographic expansions of Head Start. Sources: NARA Record Group 381,
CAP grants and grantees, and FOS files.

officially announced the program in February 1965, and it was operational
by summer, rendering strategic funding behavior and coordinated grantee
response more challenging and less likely. Historical accounts describe
“great administrative confusion” (Levine 1970) and a “wild sort of grant-
making operation” (Gillette 1996, 193). OEO distributed funds directly
to local grantees to circumvent governors, state legislatures, and agencies
that may have prevented the funds from reaching disadvantaged Black
children (Vinovskis 2005; Gibbs, Ludwig, and Miller 2011). Historical ac-
counts describe early Head Start implementation as happening “with ex-
plosive speed” (White and Phillips 2001, 85), in OEO Director Sargent
Shriver’s “characteristic cyclonic manner” (Greenberg 1990, 43), and with
emphasis on a rapid, large-scale launch (Vinovskis 2005). Government doc-
uments and historical records reveal that the administration did not antici-
pate the volume of interest from local communities, resulting in significant
expansion of the rollout with broad coverage across the country (Office of
Child Development 1968; Vinovskis 2005; Zigler and Styfco 2010).*

In the program’s early years, approximately half of US counties re-
ceived Head Start funding, and the majority that eventually implemented
the program did so between 1965 and 1970 (Johnson and Jackson 2019;
Bailey, Sun, and Timpe 2021). As a result of the funding’s uncoordinated,
local distribution, programs became available in different counties at dif-
ferent times over a relatively short window. In figures Al and A2, we plot
the bivariate relationship between 1960 county characteristics and Head
Start adoption through 1970. The plots illustrate the substantial variation
in adoption year among counties with similar baseline characteristics.

® The Johnson administration noted that 49% of all applications were from rural areas
and there would be an emphasis on involving the country’s 300 poorest counties, called
“special-target counties,” in the rollout ( Office of the President 1965; Cort et al. 1966).
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Higher-poverty counties tended to adopt the program earlier (Greenberg
1990). However, conditioning on 1960 poverty level (% Family Income <
$3,000), other county characteristics are largely unrelated to adoption
year (table Al).? Together, the baseline county characteristics explain lit-
tle of the observed adoption-year variation, are consistent with historical
accounts of early Head Start rollout, and support the validity of our rollout
approach.'

Given the broader adoption of War on Poverty programs during this
period, one might be concerned that Head Start’s launch coincided with
the introduction of other programs with the potential to affect child out-
comes. The major programs likely to affect children were at most modestly
more likely to start in counties when Head Start was initially available
(fig. A3). Community health centers and Food Stamp programs were
no more likely to show up at the time of initial Head Start availability.
We similarly see minimal evidence of an increase in grants funding senior
programs. There is evidence of a small increase in the presence of a grant
related to an uncategorized “CAP (Community Action Program) Health”
project. However, as Bailey, Sun, and Timpe (2021) note, funding for the
program was orders of magnitude smaller than that for Head Start. Indeed,
most of the programs’ funding levels were substantially lower than that for
Head Start. Differences in programs’ age targeting, or lack thereof, further
limit concerns that their availability confounds identification of the effects
of Head Start availability. It is unlikely, and we see no evidence in historical
accounts to suggest, that CAP Health or other programs would affect chil-
dren age-eligible for Head Start but not those slightly older. That said, the
availability of other antipoverty programs is an important part of the con-
text into which Head Start emerged, and they may have magnified Head
Start’s effects.

We employ a strategy similar to the approach employed in looking at the
impact of other War on Poverty and poverty reduction programs, includ-
ing the Food Stamp program (Almond, Hoynes, and Schanzenbach 2011;
Hoynes, Schanzenbach, and Almond 2016), the Special Supplemental
Nutrition Program for Women, Infants, and Children (WIC; Hoynes, Page,
and Stevens 2011), and community health centers (Bailey and Goodman-
Bacon 2015)."" Researchers have also leveraged geographic program
expansion variation to assess early-childhood intervention impacts in

¢ An [“test of the nonpoverty controls fails to reject the null that they are equal to zero
(pvalue = .783). The pattern is consistent with Bailey and Duquette’s (2014) account of
War on Poverty programs’ earliest implementation years.

' If early adopters are on a different trend than later adopters, these trends would con-
found our approach. To address the concern, we explore the robustness of our results to
specifications interacting county baseline covariates with birth-year trends (see table A7).

"' These studies have found little relationship between Head Start spending and their
programs of interest.
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Germany and Denmark (Cornelissen et al. 2018; Rossin-Slater and Wiist
2020). Three papers, developed concurrently to ours, use the introduc-
tion of Head Start over geography and time to explore first-generation
outcomes; all three document long-term impacts for those exposed to
Head Start (Thompson 2018; Johnson and Jackson 2019; Bailey, Sun,
and Timpe 2021), particularly when coupled with subsequent schooling
investment (Johnson and Jackson 2019). We focus on a more constrained
window of program rollout than other work on poverty-reduction pro-
grams and papers leveraging geographic Head Start variation. Because
of overlap with the NLSY79 birth cohorts, we capitalize on Head Start’s
plausibly exogenous introduction across counties from 1966 to 1969. In
identifying program effects, we capitalize on Head Start’s narrow target-
ing to 4- and 5-year-old children from disadvantaged households.

We supplement our rollout strategy with a difference-in-differences strat-
egy relying on variation in grant-writing assistance provision across coun-
ties. Because of concerns that disadvantaged communities would be unable
to respond to its grant application call, OEO sent government interns to
poor counties to distribute applications, meet with community leaders, mo-
bilize local resources, and assist in application preparation (Cort et al. 1966;
Greenberg 1990). Ludwig and Miller (2007) capitalize on a discontinuity in
the provision of grant-writing assistance at the 300th-poorest county to es-
timate Head Start’s impacts on first-generation outcomes. As they note,
the approach is challenging when using survey data because many coun-
ties are not represented and there are limited individual observations
around the discontinuity. We therefore use the variation in a difference-
in-differences framework, taking advantage of the NLSY79’s clustered sam-
pling to examine the difference in outcomes between children of mothers
born too early for Head Start and children of mothers born later, coupled
with how the difference varies with whether a mother’s birth county re-
ceived grant-writing assistance.

III. Data

To explore Head Start’s intergenerational effects, we rely on rich, longitu-
dinal survey data connecting mothers and their children. The NLSY79 is a
nationally representative sample of adolescents who were 14-22 years old
when they were first surveyed in 1979. The survey follows 12,686 young
men and women, with annual interviews through 1994 and biennial inter-
views continuing since then. In addition to rich data on labor market
participation and transitions, the data provide extensive information on
education and training, health, mobility, and family formation for a rep-
resentative sample of young men and women living in the United States
in 1979. The timing is particularly advantageous for the purposes of this
study, as individuals born during the early 1960s are differentially exposed
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to Head Start via its introduction and rollout. Our analytic sample is re-
stricted to NLSY79 respondents (mothers) born between 1960 and 1964.'*

Beginning in 1986, a separate, related survey of all children born to
NLSY79 female respondents has been collected, the CNLSY. In addition
to all the mother’s information from the NLSY79, the child survey in-
cludes direct information for each child collected from either the mother
or the child, depending on age. The survey gathers data on children’s
schooling and training, labor market experiences, and engagement in
risky behaviors as well as earlier-life measures including birth weight, eval-
uations of the home environment, and an array of cognitive and noncog-
nitive measures.

In addition to the NLSY surveys, we use county-by-year data from the CAP
and Federal Outlays System (FOS) files available from NARA for Head Start
availability in fiscal years 1966-70 (see app. B for details). We aggregate data
on Head Start grant recipients to the county level and code a birth cohort as
“exposed” if their county of birth received per-child Head Start funding
above the 10th percentile ($22 per 4-year-old in the county) when the co-
hort reached 4 or 5 years old."” While the cutoff was somewhat arbitrarily
chosen to exclude low funding levels potentially associated with small pi-
lot programs or planning grants, our results are insensitive to this choice."
We do not otherwise leverage data on appropriated dollar amounts because
of concerns about the accuracy of the recorded funding amounts in the
early years of the Head Start program, as well as the endogeneity of fund-
ing levels.

We focus on the second generation’s long-term outcomes because these
outcomes are most important in assessing whether the intergenerational
transmission of program effects disrupts the cycle of poverty and because

* This is due to measurement and missingness issues with grandmother (mothers of
NLSY79 respondents) education levels for pre-1960 cohorts. While maternal education lev-
els for 1960-64 cohorts correspond very closely to those in other data sources (Current Pop-
ulation Survey) in both levels and trends, there is a significant positive jump in education
levels for those born before 1960, opposite the trend observed in the Current Population
Survey. These issues are problematic, as we use grandmother education levels, a proxy for
Head Start eligibility, to restrict our sample to mothers likely to be eligible for Head Start.
Asecond concern is related to sample selection across cohorts induced by the sample design
and the later decision to exclude certain subsamples of the NLSY79. In app. I, we provide
additional estimates including the 1957-59 birth cohorts and using alternative approaches
to focus the sample on groups of individuals more likely to have been affected. The effects
are similar but somewhat smaller.

¥ The measure for a cohort is the average funding per child in the cohort 4 and 5 years
after birth, when the cohort was turning 4 or 5 years old. The modal age of participation in
the summer program was 5, while the modal age of participation in the full-year program was
4 between 1966 and 1968. Throughout this period, over 90% of participants were ages 3-5.

" Our results are similar using $0 or any percentile between the 1st and 30th as the cutoff.
We discuss the measurement of Head Start availability and the sensitivity of the results to dif-
ferent assumptions on the extent of misclassification of Head Start availability in sec. IV and

app. C.
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these outcomes capture the myriad ways in which a mother’s Head Start
access may affect her children’s outcomes. These pathways are likely cumu-
lative across childhood. From changes in parenting practices and greater
likelihood of enrolling one’s child in early-childhood programming to
heightened expectations and spillovers from a mother’s own increased hu-
man capital and income, we expect the channels of impact on the second
generation to accumulate over the childhood years. There are two positive
outcomes: high school completion and college going (attending college
for any period of time). Because of findings in prior literature, we also con-
sider two negative outcomes with important implications for children and
teens’ life chances: teen parenthood and interaction with the criminal jus-
tice system (as measured by any reported arrests, convictions, or proba-
tions). These outcomes are important in capturing the second generation’s
private returns but also have implications for measuring the broader socie-
tal benefits of the program.

To address multiple inference concerns and reduce measurement er-
ror, we follow the prior literature in constructing a summary outcome
measure. While much of the prior literature has used a summary index
of the average of standardized outcomes, we focus on a more easily inter-
preted summary measure similar to that used in Garcia et al. (2020)." We
use anonparametric approach to map the observed effects on our key out-
come measures into an effect on the NPV of wages through age 50 (here-
after NPV Wages). Specifically, we match the CNLSY participants in our
analytical sample to similar individuals in a synthetic cohort in which earn-
ings are observed over a broader range of ages to construct an NPV Wages
measure for each individual. The details of this approach are contained in
appendix D and generally follow Garcia et al. (2020). In appendix E, we
demonstrate the robustness of the results to multiple alternative construc-
tions of the summary measure.

Table 1 contains summary statistics for our sample. Column 1 provides
these measures for the full sample. Columns 2 and 3 contain similar mea-
sures for the samples underlying our geographic rollout strategy. Partici-
pation in Head Start is largely restricted to children in poor households.
Unfortunately, the NLSY79 lacks a measure of household income for
respondents before their inclusion in the survey (in adolescence). Thus,
we use a proxy for family resources, maternal education, to restrict our
sample to individuals who are likely to have been affected. Consistent
with this approach, levels of maternal educational attainment among early
Head Start participants were very low. We focus our analyses on the children
of NLSY79 mothers whose mothers (i.e., the grandmothers of our population

' We include estimated effects on a standardized index in app. E for comparability with
prior papers.
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TABLE 1
DESCRIPTIVE STATISTICS

High-Impact Sample Low-Impact Sample
Full Sample (Grandmother < HS) (Grandmother <HS)

1 (2) (3)

Teen parent 17 21 17
Crime .26 .28 27
High school .85 .80 .84
Some college .58 .50 .56
NPV Wages ($) 334,186 316,842 331,431
Black .38 44 .39
Male .50 .50 .50
Mother’s household

in poverty (1978) .33 45 .35
Observations 3,989 1,978 3,321

Note.—Sample isrestricted to CNLSY respondents aged 20 or above by 2016. Each column
provides sample means for a different sample, corresponding to a particular research design
and set of sample restrictions. Column 1 provides sample means for the full sample. Columns 2
and 3 provide analogous means for the two samples used with our preferred research design, the
changing availability of Head Start within counties. Each of these samples is restricted on the
basis of the education level of the mother of the NLSY79 participant (i.e., the grandmother
of the children of interest). Column 2, the high-impact sample, is restricted to participants in
the NLSY79 whose mothers dropped out of high school (HS). Column 3, the low-impact sam-
ple,isrestricted to participants in the NLSY79 whose mothers attempted no education beyond
high school. All samples are restricted to mothers who were born in 1960 and after and were
not part of the military sample. Crime is defined as any arrests, convictions, or probations, fol-
lowing Deming (2009). Income (NPV Wages) is a measure of the mother’s permanent life-
time income, calculated as the deflated average of net family income for the mother. See
app. D for additional details on the construction of the NPV wage summary measure.

of interest) did not finish high school (col. 2).'° We refer to this as our
high-impact sample, because close to 70% of participants’ mothers had less
than a high school degree, implying participation rates of close to 60% in
counties with Head Start availability.'” As seen from the summary statistics,
children in our high-impact sample are negatively selected relative to the
full NLSY sample. Their mothers were more likely to grow up in poverty,
and they have higher rates of teen parenthood (21% vs. 17%) and inter-
action with the criminal justice system (28% vs. 26%) and lower rates of
high school completion (80% vs. 85%) and college going (50% vs. 58%).
In column 3, we restrict the sample to NLSY79 mothers whose mothers
completed at most a high school degree. We call this our low-impact sam-
ple, as we estimate participation rates of at most 30% in counties with Head
Start availability. As might be expected, summary statistics for children in
this group indicate somewhat better outcomes.

' Roughly 65%-70% of the mothers of early participants reported less than a high
school education, approximately 25% indicated that they graduated from high school,
and only 5% of mothers reported some postsecondary schooling or more.

'7 See the note to table A2 for details of these calculations.
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IV. Estimation and Empirical Results

To circumvent issues associated with individual selection into Head Start,
we rely on variation within counties over time in the availability of the
Head Start program. This variation is generated by the program’s rollout
in the late 1960s. We identify the average effect of program availability
within a mother’s county of birth on the adult outcomes of her children.
Between 65% and 70% of the mothers of early Head Start participants did
not complete high school (Office of Child Development 1968; Barnow
and Cain 1977), so we focus our analyses on this “high-impact” popula-
tion. Our basic specification is

Y = Bo + B1X; + BoHSavail, + v, + N, + &, (1)

where y,, is an adult outcome for a child; X; includes controls for the
child’s sex and age as well as the mother’s birth order and race; and 7,
and A, are county of birth and birth-year fixed effects, respectively. The
term HSavail, indicates whether Head Start was available for a mother
in a particular birth cohort ¢ and birth county c. Itis set to 1 for a mother
when the level of Head Start funding in that mother’s birth county 4 or
5 years after her year of birth exceeds the 10th percentile of the funding
measure throughout the period. Standard errors are clustered at the
county-of-birth level.

Appendix G illustrates that our measure of Head Start availability pre-
dicts both self-reported Head Start participation and state-level participa-
tion rates derived from administrative Head Start enrollment data. The
top panel of table A2 presents estimates of the effect of Head Start avail-
ability on selfreported participation. When a program is available in a
county 4 or 5 years after a mother’s year of birth, the mother in our
high-impact sample is roughly 10 percentage points more likely to report
having participated in Head Start as a child. As discussed in the appendix,
the considerable misreporting that is present in this variable results in a
substantial downward bias on the true firststage estimate.'® Under our
best assumptions on the extent of misreporting, the true relationship be-
tween Head Start availability and Head Start participation is over 5 times
that estimated, with a true first stage in our high-impact sample of between
0.53 and 0.6. This larger first stage is consistent with thatindicated by John-
son and Jackson (2019), who suggest a first stage among children in poor
families of as high as 86% during this period.

"% The Head Start participation question was asked retrospectively in 1994, when sample
members were 30-34 years old. In other words, the participation measure reflects individu-
als’ recollection of whether they participated in a program nearly 30 years earlier, when they
were 4 or 5 years old. A variety of evidence from the psychology literature indicates that ret-
rospective reports of early childhood are unreliable (see app. G for further discussion).
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That said, even with full confidence in the first stage in our sample, we
do not think it is reasonable to convert our estimates to treatment-on-the-
treated (TOT) effects, because there are likely important spillover effects
of program availability from participants to nonparticipants within the
same cohort. Instead, our parameter of interest captures the reduced-
form (or intent-to-treat) effect of Head Start availability among specific
subpopulations with high rates of eligibility for the program. This effect
measures direct effects on participants and spillover effects on nonpartic-
ipating individuals in the same cohort, as well as any indirect effects op-
erating through contemporaneous or subsequent improvements in the
environment that result from Head Start availability. Our parameter aver-
ages the effects among those with Head Start available into a single treat-
ment effect, combining larger and smaller effects experienced by differ-
ent individuals. This approach is consistent with prior studies of Head
Start using similar designs, which all focus on reduced-form effects of
Head Start availability (or grant-writing assistance) for similar reasons.

Our baseline results are contained in table 2. Panel A contains our main
estimates from our high-impact sample, second-generation individuals
whose grandmothers did not complete high school. We observe a large
positive effect ($35,471, 11%) of a mother’s Head Start availability on our
summary measure of second-generation discounted wages (NPV Wages)
that is statistically significant at the 1% level. As we discuss further below,
this increase ranges from 6% to 11%, depending on specification choice.
The effect on the summary measure is driven by reductions in teen parent-
hood (8 percentage points) and criminal engagement (13 percentage
points) and increases in high school graduation (11 percentage points)
and college enrollment (18 percentage points). While these effects are
large in magnitude, there is significant uncertainty surrounding the point
estimates. Furthermore, while the broad conclusion of important inter-
generational spillovers is largely insensitive to specification choice or ad-
justments for measurement error in Head Start availability, discussed in
more detail later in this section, the magnitude of the estimates is as much
as 30%-50% smaller, depending on these choices.' Panel B presents esti-
mates from our low-impact sample. As expected, given their lower levels of
Head Start participation and disadvantage, the effects are smaller for indi-
viduals in this group: a ($13,624, 4%) increase in the summary measure.*

In panel C, we explore the effect of Head Start availability on the chil-
dren of a group of individuals who are largely ineligible for the program.
Specifically, we run our basic specification on the children of mothers

¥ Adjustments for measurement error are addressed in app. C and table C1 and dis-
cussed in more detail later in this section.

# The estimates are consistent with the relative participation rates in the high-impact
(60%) and low-impact (30%) samples.
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whose mothers obtained at least a high school degree. Only a small frac-
tion of women in this group were eligible for or participated in Head
Start.?! If something other than Head Start availability is driving our main
results, we might expect to see similar effects show up for the children of
women in this group. The point estimates for this group are small, fre-
quently opposite signed, and statistically indistinguishable from zero
across all outcomes.?” While our baseline inference relies on standard er-
rors clustered at the county-of-birth level, our conclusions are robust to a
variety of other assumptions (tables A3, A4; figs. A5, A6).*

The use of archival grant funding data from the 1960s introduces addi-
tional uncertainty into our Head Start availability measures. While we have
undertaken considerable work to validate our Head Start availability mea-
sures (see app. C), some measurement concerns remain. These measure-
ment concerns are largely driven by discrepancies between our measures
and those produced by other researchers, as well as suggestive evidence
(from newspaper articles and aggregate reports) that we may be missing
a modest set of counties with Head Start programs during the early years.
Our conclusions are robust to a variety of sensitivity analyses designed to
address these concerns (app. C). These checks include dropping mothers
born in discrepant county-cohort cells, counties with any discrepancy, or
counties with uncertain codes, or simulating the effect of this uncertainty
(table CI). Our conclusions are similarly insensitive to exercises that pro-
vide bounds on our estimates from simulating the effect of recoding as
funded additional potentially missing programs in the early years of Head
Start’s introduction. Finally, we demonstrate that the results are insensi-
tive to the percentile threshold choice (figs. C3-C5). While the conclusion
of significant intergenerational spillovers is largely insensitive to reason-
able adjustments to measurement of Head Start availability, the magni-
tude of the estimates suggests effects that may be 30%-50% smaller than
our main estimates.

Focusing on the high-impact sample, table 3 presents results separately
by gender and race. Consistent with recent work evaluating the intergen-
erational effects of the Perry Preschool Project, we see larger level effects

1 We estimate that participation rates in this group were at most one-fifth of those in our
high-impact sample. Table A6 further illustrates that our measure of Head Start availability
has a small and nonsignificant relationship with self-reported Head Start participation in
this subsample.

# We similarly find nonsignificant point estimates in the sample with grandmothers who
obtained more than a high school degree, but the sample sizes are too small and the esti-
mates too imprecise for this exercise to provide much information.

# This includes clustering on birth county by birth cohort, clustering on birth state, and
the wild cluster bootstrap (tables A3, A4), as well as “p-values” generated by the generally
conservative approach of randomization inference (figs. A5, A6; see Abadie, Diamond, and
Hainmueller 2010 for a discussion of this procedure and examples of its implementation).
The results are also robust to adjusting the pvalues following Romano and Wolf (2005),
with adjusted pvalues for the high-impact sample outcomes all remaining below .05.
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TABLE 3
REDUCED-FORM EFFECT OF HEAD START AVAILABILITY IN COUNTY (Heterogeneity)

Teen Parent  Crime  High School Some College NPV Wages ($)
1) (2) (3) (4) (%)

Males —.031 —.229%%* 1373k 183k 34,113%:%*
(.040) (.060) (.055) (.066) (11,522)
Observations 988 988 988 988 938
Mean .140 401 751 402 392,389
Females —.133%* —.029 .081%#:* 195%:* 25,251%%
(.054) (.046) (.040) (.077) (11,439)
Observations 990 990 990 990 942
Mean .270 .166 .866 597 241,897
Black —.114%* —.061 114 230k 37,397k
(.050) (.045) (.049) (.052) (9,510)
Observations 866 866 866 866 823
Mean 218 281 789 476 267,475
Non-Black —.048 —. 197k .096%* 130 29,580%*
(.051) (.066) (.048) (.082) (11,704)
Observations 1,112 1,112 1,112 1,112 1,057
Mean 195 .285 .824 518 355,317

Note.—Sample is restricted to CNLSY respondents whose maternal grandmothers had
less than a high school education (high-impact sample). Each column represents a separate
OLS regression, with robust standard errors in parentheses, clustered on mother’s county of
birth. The dependent variables are second-generation outcomes, as indicated by the column
titles. The coefficient presented is for the binary variable indicating Head Start availability in
mother’s birth county 4 or 5 years after the year of mother’s birth. In addition to year-of-birth
and county-of-birth fixed effects, controls include child gender and age indicators as well as
mother’s birth order and race.

w3 p<.05.

wE p <01

for males than for females on our summary measure of NPV Wages. How-
ever, this appears to be largely driven by the higher overall life-cycle earn-
ings experienced by males; the point estimates for individual outcomes
are generally similar, with the unsurprising exceptions of teen parenthood,
where we see larger effects for females, and criminal behavior, where we
see larger effects for males. In the bottom half of the table, we observe larger
effects for Black children in the second generation, consistent with the
higher levels of participation among Blacks, even when conditioning on
maternal education.

A.  Threats to Internal Validity

To interpret these estimates as the causal effect of Head Start availability,
it must be the case that the availability of a Head Start program is, condi-
tional on county- and year-of-birth fixed effects, unrelated to other factors
that would affect the outcomes of children born to women who did have
the program available and children born to those who did not. For exam-
ple, one concern would be that the type of woman who became a mother
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or the type of woman included in the sample (as a result of nonresponse
or our sample restrictions) was affected by the availability of a Head Start
program in early childhood. To check for this, we examine how Head Start
availability predicts maternal background characteristics that are unlikely
to have been affected by Head Start directly (cols. 1-5 of table A5). We do
this exercise separately for the full sample and the two restricted samples
we use for our rollout analyses. There is little relationship between mater-
nal characteristics (race, maternal birth order, 1978 household poverty
status) and Head Start availability. Similarly, there is no evidence that
the education level of the grandmother, which we use to focus our sample,
is affected by Head Start availability. In columns 6 and 7, we present anal-
ogous estimates focused on second-generation characteristics unlikely to
be affected by Head Start: the age and gender of the child. While there is
no relationship with child age, Head Start availability is correlated with
child gender in our high-impact sample.** Finally, we explore how our
treatment estimates are affected by the exclusion of covariates. As expected
from the balance of observable characteristics, our estimates are robust to
the exclusion of covariates, supporting the argument that the availability
of Head Start is conditionally exogenous.*

A second concern is that of endogenous program adoption or preexist-
ing positive trends in outcomes in counties that adopted a Head Start
program.* The presence of meaningful pretrends might reflect general
improvements in early-childhood conditions or the existence of other
programs that were correlated with Head Start availability. While the rela-
tively tight window of analysis limits concerns related to preexisting trends,
we also probe the robustness of our estimates to the inclusion of differen-
tial trends by birth county (table A7). Allowing differential birth-cohort
trends interacted with baseline (1960) county characteristics, or even birth-
county-specific trends, does little to change our conclusions, but it does
reduce the point estimates somewhat. Findings are similarly robust to
the inclusion of more specific county-cohort controls for spending on
War on Poverty programs and state by year-of-birth fixed effects, which

* There is also no significant effect of Head Start exposure on a woman’s decision to
have children, the number of children born, and whether a woman has a child who re-
sponds to the survey after age 20.

* Concerns about differential selection of families into the sample are further limited
by the inclusion of family fixed effects into the specification. While this approach has a
number of limitations, the resulting point estimates (in col. 8) are smaller than, but statis-
tically indistinguishable from, the other point estimates in table A7. The attenuation may
be a result of sibling spillovers, although we hesitate to draw conclusions, given the very
large confidence intervals and the different sample that results from restricting to families
with at least two sisters in the original NLSY79 sample.

* Our results are robust to restricting our sample to counties that received Head Start by
the end of our sample period (col. 9 of table A7), so it would have to be the case that these
positive trends occurred just before adoption and not just that adopting counties were on a
positive trend relative to nonadopters for this issue to threaten our strategy.
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flexibly control for changes over time within states that could affect mater-
nal outcomes.”

Figure 2 addresses these concerns graphically, demonstrating the rela-
tionship between Head Start availability within a county and our summary
NPV Wages measure for the second generation. The x-axis presents the
number of years between a mother’s year of birth and the first year of
Head Start availability in a county. Those individuals with a nonnegative
value are considered treated, in that Head Start was available in their
county of birth for their birth cohort. As observed in the figure, the esti-
mates are flat and close to zero before the availability of Head Start and
then positive after a program becomes available, consistent with our esti-
mates representing a causal effect of Head Start availability.

The pattern of effects across subgroups provides further support for the
identification assumption. We see larger effects for those with higher rates
of eligibility (based on a grandmother’s education or race). Finally, the
lack of effects of Head Start availability among those largely ineligible
for the program serves as a placebo exercise. If there are other programs
or community investments occurring in these counties that could affect
second-generation outcomes, we might expect to detect the effects re-
gardless of likely eligibility for Head Start. In panel C of table 2, we see
no evidence of Head Start availability effects among the children of likely-
ineligible mothers.

While the preceding approach and accompanying exercises strongly
support a causal interpretation of our main estimates generated using
the rollout strategy, we leverage a second source of variation to further val-
idate our findings. Discussed at greater length in appendix F, we use var-
iation in Head Start exposure generated by the provision of Head Start
grant-writing assistance to the poorest 300 counties, adapting the ap-
proach of Ludwig and Miller (2007). Table F1 indicates large intergener-
ational effects of Head Start grant-writing assistance on our summary mea-
sure of second-generation outcomes; we reconcile the results further in
the next section.

B.  Discussion of Effect Sizes

While our analyses focus on the reduced-form effects of Head Start avail-
ability and grant-writing assistance, in this subsection we provide discus-
sion of the implied magnitudes of treatment effects, comparing across
strategies within our paper as well as reconciling our results with existing

*” The War on Poverty program variables control for spending on Medicaid, CAP admin-
istrative grants, cash assistance, CAP health programs, and community health centers. The
insensitivity of results to the inclusion of these controls is consistent with the (conditional
on year) minimal correlation between the timing of Head Start and other War on Poverty
program adoption within a county (fig. A3).
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Fi1c. 2.—Event study for second-generation NPV Wages measure (high-impact). The
high-impact sample is restricted to CNLSY respondents whose maternal grandmothers had
less than a high school education. Circles indicate coefficients on indicator variables for
the difference between a mother’s birth cohort and the first birth cohort to have Head Start
availability within a county (nonnegative years reflect cohorts with Head Start availability).
The dependent variable is the summary measure of NPV wages in the second generation (see
app. D for additional details on the construction of this measure). See the notes to tables 1
and 2 for additional information on sample restrictions. In addition to year-of-birth and
county-of-birth fixed effects, controls include child gender and age indicators as well as mother’s
birth order and race. Standard errors are clustered at the birth-county level. Plus signs indicate
95% confidence intervals (CI).

work. We begin with a discussion of the likely first stage in Head Start par-
ticipation across our samples and approaches, as well as the implied treat-
ment on the treated in the absence of spillovers.* We then situate our re-
sults in the small literature that explores the intergenerational effects of a
schooling or early-childhood intervention.*

As discussed above (and further in app. G), we put little stock in “first
stages” estimated with the selfreported and retrospective Head Start

* A more complete discussion of the first stage is contained in app. G.

* We also compare the first-generation Head Start effects estimated using our strategies
with previous estimates in the literature in app. H. As noted in that appendix, the confidence
intervals around our first-generation impact estimates include all estimates of first-generation
effects in the literature, including those of Thompson (2018), Johnson and Jackson (2019),
and Bailey, Sun, and Timpe (2021). Given the imprecision of our estimates, we are limited in
our ability to draw strong conclusions about the magnitude of our effects, but our estimates
are larger than those estimated in Thompson (2018) and Bailey, Sun, and Timpe (2021) and
smaller than those estimated in Johnson and Jackson (2019). Further discussion of these dif-
ferences is contained in app. H.
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participation variable because the participation question was asked retro-
spectivelyin 1994, when sample members were 30-34 years old. Our inves-
tigation in appendix G suggests a likely first stage in our high-impact sam-
ple 0of0.53-0.6. Our estimated first stages are broadly consistent with those
of the other papers using rollout-based variation in Head Start exposure
in identifying effects. For example, Johnson and Jackson (2019) estimate
participation rates of around 86% for early cohorts in their sample (sim-
ilar to the birth cohorts used in our analyses) and use a 75 percentage
point increase among “poor children” due to rollout as their “ballpark”
estimate for scaling for their full period.” Their sample of poor families
has rates of eligibility relatively similar to those of our high-impact sam-
ple. While we hesitate to similarly restrict our sample because of the poten-
tial endogeneity of income measures in the NLSY79, first- and second-
generation estimates using specifications similar to those employed by
Johnson and Jackson are consistent with our main analyses (tables A8,
A9) 2

The estimates in table F2 suggest a somewhat larger effect on reported
Head Start participation, using the grant-writing assistance strategy. As-
suming the same upper-bound misclassification rates among this sample
would suggest a true first stage of around 0.8. This estimate is consistent
with an upper bound inferred from the fraction of children in counties
that received grant-writing assistance who were eligible to participate in
Head Start, roughly 80%, as well as some accounts from this early period
suggesting that Head Start served nearly all Head Start-aged children in
their communities (Cort et al. 1966).*> While these statistics and case
studies suggest quite high participation rates, we expect that not all high-
poverty counties were treated to the same extent. Furthermore, there is
considerable uncertainty in the misclassification rates for participation
within this group. The true first stage for this sample and strategy may be
significantly lower.

Regardless of specification or sample choice, if we assume that the en-
tirety of our estimated effects of Head Start access was generated by
participation (and there were no spillover effects), the implied TOT

* They define “poor children” as those whose parents were in the bottom quartile of the
income distribution, with 80% of these individuals below the poverty line.

* We follow Johnson and Jackson as closely as possible, restricting our sample on the basis
of the poverty level of the NLSY79 respondent’s family in 1978 (rather than by the bottom
quartile of the income distribution) because of available information. We are hesitant to
use this sample restriction more generally because of concerns about the endogeneity of
1978 poverty level (which is measured after potential exposure to Head Start).

* This upper bound is likely an underestimate in our sample because the NLSY79
oversamples poor and Black populations, who have higher rates of Head Start participation.

For example, an early evaluation report indicates that Knox County, Kentucky, one of the
country’s poorest 300 counties in 1960, served 452 children in its first year providing Head
Start and reported 450 income- and age-eligible children in the community (Cort et al.

1966). On the basis of data from the 1960 census, we estimate that there were only around
540 4-year olds in total in the county at the time.
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effects from our main estimates are large, suggesting increases in second-
generation NPV Wages of over 20%), with similarly large increases in high
school completion and college enrollment. Allowing for a somewhat smaller
first stage (as discussed in app. G) would suggest implausibly large effects.
However, as noted above, while the conclusion of significant intergenera-
tional spillovers is largely insensitive to specification choice or adjust-
ments for measurement error in Head Start availability, the magnitude
of our estimates is not. Across a range of definitions of Head Start availabil-
ity and different specification choices, our estimates suggest effects that
are 30%-50% smaller than our main estimates. For our NPV Wages mea-
sure, this includes estimated effects as small as 6.5%, with 95% confidence
intervals as low as 2.3%. These estimates would imply TOTeffects of closer
to 11% and 4%, respectively.

That said, we do not think it is reasonable to interpret these scaled es-
timates as TOT effects, because there are likely important spillover effects
of program availability; indeed, it seems likely that improving the trajecto-
ries of a significant share of a group would result in improvements for the
group as a whole that are substantially larger than what we might expect to
see if an individual was treated in isolation. Concretely, teen parenthood
(always) and criminal behavior (frequently) involve more than one party,
so it is easy to see how these spillovers would occur. Spillovers could also
emerge if subsequent schooling quality or productivity increased because
a substantial share of each school-entry cohort was more prepared. These
subsequent schooling improvements, or responses to children’s skill devel-
opment, may constitute a channel through which longer-term outcomes
were further boosted by the Head Start investments and were, in fact, an
emphasis of the OEO’s guidance to local communities in setting up their
programs. As a result of these likely spillovers and the uncertainty surround-
ing the first stage in our sample, we focus on capturing the effect of pro-
gram availability among those with a specific family disadvantage profile
for whom participation was likely quite high. This approach captures both
direct effects on participants and indirect effects on their likely peers. Put
another way, among all relatively disadvantaged children (as proxied by ma-
ternal education levels), we estimate the average effect of providing Head
Start to the 53%—-60% who are the most disadvantaged.

Comparing intergenerational effect sizes with other estimates—Using the roll-
out approach, the level effects on the second generation are at least as
large as effects on the first generation, while the percent changes are sim-
ilar across the education measures (table A11). We continue to find larger
estimated effects in the second generation using our grant-writing assis-
tance approach (table F7). That said, our point estimates of the effect
of grant-writing assistance on first-generation educational outcomes mea-
sured among 40- and 50-year olds are generally one-half to one-third the
size that Ludwig and Miller (2007) estimate among 25-year olds (despite a
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likely larger first stage in our data). This underscores the difficulty of com-
paring effect sizes across generations, particularly when outcomes are mea-
sured at different ages. Indeed, the effects reported by Ludwig and Miller
for the first generation using National Educational Longitudinal Study data
are quite similar to the effects we estimate in the second generation.

While there are few benchmarks for comparison, this high intergenera-
tional correlation in effects is consistent with some recent findings (Akresh,
Halim, and Kleemans 2018; Heckman and Karapakula 2019; Mazumder,
Rosales-Rueda, and Triyana 2019; Rossin-Slater and Wiust 2020; Garcia,
Heckman, and Ronda 2021). Estimates of the intergenerational effects of
new school construction in Indonesia indicate that the effect on maternal
educational attainment in the first generation precedes second-generation
increases in test scores and educational attainment (Akresh, Halim, and
Kleemans 2018; Mazumder, Rosales-Rueda, and Triyana 2019). As in our
study, for most outcomes the effect on a mother’s children’s educational at-
tainment is larger than the effect on her own attainment. Rossin-Slater and
Wist (2020) explore the intergenerational impact of, and interaction be-
tween, a Danish preschool program and a nurse home-visiting program in
infancy. They also find educational attainment effects in the first genera-
tion that persist in the second generation.

Perhaps most closely related to our study is a very recent long-term follow-
up of the experimental Perry Preschool Project that explores effects among
the children of participants (Garcia, Heckman, and Ronda 2021). This ex-
perimental study is distinct from other intergenerational inquiries, includ-
ing our own, because it identifies the effect of participation in a specific,
high-quality program rather than the average effect of a large-scale and
heterogeneous program’s availability on a cohort of individuals. While
the study focuses on a different parameter, the authors similarly estimate
large intergenerational transmission of effects. Among comparable out-
comes, the effect sizes are quite similar for participants and their children.
For example, a previous study estimates an increase in the likelihood of
employment of around 27 percentage points for female participants,
and the intergenerational study finds an increased likelihood of 26 per-
centage points for the participants’ children (Nores et al. 2005; Garcia,
Heckman, and Ronda 2021). While the intergenerational effects of the
Perry Preschool Project differ by gender, the studies collectively document
persistent effects for the participants themselves and the participants’ chil-
dren on important behavioral, health, and educational attainment out-
comes (Nores et al. 2005; Garcia, Heckman, and Ronda 2021).

Across varied contexts, time periods, and types of interventions, recent
evidence on intergenerational effects suggests that program impact can
transfer to the children of those directly exposed, and in substantial ways.
Moreover, mothers’ human capital has emerged as a potentially critical
channel through which intergenerational effects are realized.
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C. Mechanisms

To better understand the channels through which mothers’ exposure to
Head Start affects the second generation, we explore several intermediate
outcomes measured in the second generation’s early-childhood and ado-
lescent years. To select the constructs, we relied on previous literature on
first-generation effects of Head Start and other early-childhood programs
and existing evidence on intergenerational spillovers from mothers’ ed-
ucational attainment (Currie and Moretti 2003; Oreopoulos, Page, and
Stevens 2006; Deming 2009; Carneiro and Ginja 2014; Thompson 2018;
Bailey, Sun, and Timpe 2021), as well as more recent working papers on
potential channels of intergenerational transmission (Garcia, Heckman,
and Ronda 2021; Kose 2021). This investigation includes representation
of important domains in child development, including early home envi-
ronment and parenting, health, cognitive performance, and noncognitive
skills. We report program effects for the high-impact sample in table 4.%

While we cannot rule out small changes, we estimate no effect of Head
Start availability on birth weight in the second generation.* We find evi-
dence, however, of significant changes in the second generation’s child-
hood environment. Head Start availability in the first generation leads
to a higher likelihood that one’s children participate in any preschool,
and specifically in Head Start.*® We also see evidence of improvement
on dimensions of the childhood home environment. Head Start exposure
in the first generation leads to higher Home Observation Measurement of
the Environment (HOME) scores on the comprehensive summary mea-
sure, as well as on the cognitive stimulation and emotional support sub-
scores, suggesting improvements in parenting on multiple dimensions.*
We do not detect any differences on the Behavior Problems Index (BPI-E),
which measures externalizing problem behaviors on the basis of mothers’
reports.”’

We also explore outcomes throughout childhood and into adoles-
cence. While the estimated effect on test scores is positive and of modest

** While table 4 is restricted to individuals in our main sample and therefore last observed
atage 20 or older, in table A13 we present results for children observed in the CNLSY at any
age.

* We similarly see no effect when estimating effects on incidence of low birth weight or
very low birth weight.

* Both Head Start and preschool participation were measured contemporaneously in the
CNLSY, or soon after early childhood for children born to NLSY79 respondents before 1982,
so this measure does not suffer from recall-induced measurement error as in the NLSY79, in
which respondents reported Head Start participation retrospectively in adulthood.

* The HOME Inventory is compiled from interviewer observations and mother reports
and captures the nature and quality of the home environment.

* It may be worth noting that, unlike for the HOME Inventory or test scores (which are
all standardized to mean zero and standard deviation one within age of observation within
the full sample), the mean level of the BPI-E within the high-impact sample suggests only
modestly worse outcomes among this more disadvantaged group.
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TABLE 4
REDUCED-FORM EFFECT OF HEAD START AVAILABILITY IN COUNTY (Earlier Outcomes)
(1) (2) (3) (4) (5) (6) (7)
A. Early Childhood
Birth Head HOME HOME

Weight Preschool  Start HOME  (Cog) (Emot) BPI-E

HSin County ~ 1.080  .13%%#x  119%x 935k  JOg#%  903%+% — (53

(2912) (.044)  (.036)  (070)  (.081)  (.062) (.107)
Observations 1,817 1,889 1,912 10,860 10,258 9,620 8,469
Mean 114.7 636 297 —276  —.9263 —.191 L0965

B. Later Childhood

Test Poor
Scores LD Repeat  Crime Health CES-D Rosenberg
8) ) (10) (11) (12) (13) (14)
HS in County 095 —.010 —.103*%*%  —.057** 020 .002 194

(081) (.025)  (.048)  (.022)  (.033)  (.075) (.077)
Observations 8,845 1,974 1,965 1,777 1,845 4811 3,522
Mean —318  .0502 308 0972 140 0810 0236

NoTEe.—Sample is restricted to CNLSY respondents whose maternal grandmothers had
less than a high school education (high-impact sample). Each column represents a separate
OLS regression, with robust standard errors in parentheses, clustered on mother’s county of
birth. The dependent variables are second-generation outcomes, as indicated by the column
titles. “Birth Weight” is measured in ounces, “Preschool” and “Head Start” are participation
indicators, “LD” is an indicator for the reported presence of a learning disability, “Repeat” is
an indicator for any grade repetition, “Crime” is an indicator for any reported engagement
with the criminal justice system before age 18, and “Poor Health” is an indicator for self-
reported health less than “fair” at ages 15-18. The “HOME,” “BPI-E,” “Test Scores,” “CES-D,”
and “Rosenberg” measures are all standardized to have a mean of zero and a standard devi-
ation of one within age of observation. “HOME” is the Home Observation for Measurement
of the Environment total percentile score standardized; “HOME (Cog)” is the cognitive stim-
ulation percentile score standardized; “HOME (Emot)” is the emotional support percentile
score standardized; “BPI-E” is the Behavioral Problems Index (Externalizing) percentile
score standardized on which higher values indicate more externalizing behavioral problems;
and “Test Scores” captures pooled, standardized Peabody Picture Vocabulary Test or Pea-
body Individual Achievement Test scores measured at different ages. “CES-D” is the percen-
tile score for the depression scale standardized; and “Rosenberg” is the percentile score for
the measure of self-esteem standardized. The coefficient presented is for the binary variable
indicating Head Start (HS) availability in mother’s birth county 4 or 5 years after the year of
mother’s birth. In addition to year-of-birth and county-of-birth fixed effects, controls include
child gender and age indicators as well as mother’s birth order and race.

* p<.05.

wEp <01

size, lack of precision limits our capacity to reject null effects. This resultis
largely consistent with other Head Start literature (in the first genera-
tion), which tends to find at most modest effects on cognitive measures
in the later childhood years. There are no detectable effects on the pres-
ence of a learning disability, poor health in adolescence, or depression.
Itis not clear whether (orin what direction) Head Start availability should
influence the presence or reported presence of learning disabilities or
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depression in the next generation, but we include these measures for
comparability with prior work. In contrast, we do observe improvements
in self-esteem among the second generation. We also observe reductions
in grade repetition and adolescent criminal engagement that foreshadow
the increased educational attainment and reduced criminal behavior we
observe in young adulthood. Overall, the pattern of effects is consistent
with Head Start exposure among mothers leading to significant changes
in both the home and early-schooling environments of the second gener-
ation, leading to persistent developmental benefits and improved later-
life well-being. Importantly, the exploration of potential mechanisms sug-
gests many improvements in early life and childhood that likely serve as
pathways to longer-term increased educational attainment and reduced
risky behavior.

V. Discussion and Conclusion

Research and policy discussions frequently focus on how to level the play-
ing field for those born into poverty. We focus more broadly on whether
such interventions truly break the cycle of bad outcomes. While there is
increasing interest among researchers and policy makers in understand-
ing the intergenerational spillovers of particular policies and interven-
tions, there exist very few contexts in which these questions can be tested
empirically; this challenge is particularly acute for early-childhood inter-
ventions, an area of growing focus and investment. The federal Head Start
program provides a context in which data availability and the time hori-
zon since first implementation facilitate such an empirical exploration,
allowing us to contribute the first large-scale US evidence on the intergen-
erational transmission of early-childhood intervention effects.

We find strongly suggestive evidence that the positive effects of Head
Start during its earliest years transferred across generations in the form
of improved long-term outcomes for the second generation. The pattern
of results suggests decreases in teen parenthood and criminal engagement
and increases in educational attainment across empirical approaches.
These effects correspond to an estimated 6%—11% increase on a summary
measure of discounted wages through age 50, depending on specification
choice. Given the documented importance of mothers’ human capital for
their children’s early health and developmental outcomes, we would ex-
pect that mothers’ own increased educational attainment and resources
would translate to improvements in child health and development. Impor-
tantly, early investments may interact complementarily with subsequent in-
vestments and interventions that amplify the effect of both those initial
conditions and inputs throughout the life course (Cunha and Heckman
2007; Heckman and Masterov 2007; Heckman and Mosso 2014). Indeed,
we observe direct measures of improvement in the home environmentand
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second-generation preschool participation that precede improvements in
self-esteem, reductions in grade repetition, and lower criminal engage-
ment in adolescence. Itis also plausible that mothers who experienced im-
proved life chances via their own exposure to Head Start make different
choices about the peers with whom they and their children interact, the
networks with which they engage, and the environments in which their
children grow and learn. While any single decision may be incrementally
important for their children’s outcomes, the cumulative effect of a variety
of improved inputs and conditions could be quite large in magnitude, es-
pecially as experienced prenatally, at birth, and throughout childhood and
adolescence.

There are few settings in which researchers can overcome the challenges
associated with estimating intergenerational program effects, and while
the rollout of Head Start is one such context, it is not without its limita-
tions. The key takeaway is that the benefits of Head Start appear to transfer
from one generation to the next in a substantial way. That said, we recog-
nize that there is always some uncertainty regarding the conditional ran-
domness of a program’s rollout, and perhaps additional uncertainty in
our context, given reliance on historical records for measurement of our
identifying variation. Because the results are robust to considerable sensi-
tivity analyses on both margins, we conclude that the findings are highly
suggestive of important intergenerational transmission. While the evidence
strongly suggests important intergenerational transmission, we urge cau-
tion in interpreting the magnitude of our point estimates of Head Start
effectsin the second generation, given the aforementioned uncertainties
as well as the imprecision of our estimates.

Indeed, the availability of Head Start, at least during the early years of
the program, appears to have been quite successful at breaking the cycle
of poor outcomes for disadvantaged families. These results imply that
cost-benefit analyses of Head Start and similar early-childhood interven-
tions underestimate the benefits of such programs by ignoring the trans-
mission of positive effects across generations. This finding has important
policy implications for optimal investment in these types of programs.
Each disadvantaged child society helps now will lead to fewer who require
assistance in the future.
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