DISCUSSION PAPER SERIES

IZA DP No. 6149

Long-Term Effects of
Early Childhood Care and Education

Christopher Ruhm
Jane Waldfogel

November 2011




Long-Term Effects of
Early Childhood Care and Education

Christopher Ruhm
University of Virginia,
NBER and IZA

Jane Waldfogel

Columbia University
and 1ZA

Discussion Paper No. 6149
November 2011

IZA

P.O. Box 7240
53072 Bonn
Germany

Phone: +49-228-3894-0
Fax: +49-228-3894-180
E-mail: iza@iza.org

Any opinions expressed here are those of the author(s) and not those of IZA. Research published in
this series may include views on policy, but the institute itself takes no institutional policy positions.

The Institute for the Study of Labor (IZA) in Bonn is a local and virtual international research center
and a place of communication between science, politics and business. I1ZA is an independent nonprofit
organization supported by Deutsche Post Foundation. The center is associated with the University of
Bonn and offers a stimulating research environment through its international network, workshops and
conferences, data service, project support, research visits and doctoral program. IZA engages in (i)
original and internationally competitive research in all fields of labor economics, (ii) development of
policy concepts, and (iii) dissemination of research results and concepts to the interested public.

IZA Discussion Papers often represent preliminary work and are circulated to encourage discussion.
Citation of such a paper should account for its provisional character. A revised version may be
available directly from the author.


mailto:iza@iza.org

IZA Discussion Paper No. 6149
November 2011

ABSTRACT

Long-Term Effects of Early Childhood Care and Education’

This paper critically reviews what we know about the long-term effects of parental leave and
early childhood education programs. We find only limited evidence that expansions of
parental leave durations improved long-run educational or labor market outcomes of the
children whose parents were affected by them, perhaps because benefits are hard to
measure or confined to sub-groups, or because leave entitlements were sufficiently long,
even before recent extensions, to yield most potential benefits. By contrast, expansions of
early education generally yield benefits at school entry, adolescence, and for adults,
particularly for disadvantaged children; however the gains may be less pronounced when
high quality subsidized child care was available prior to the program expansion or when
subsidies increased the use of low quality care.
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Early childhood has been a focus of much research and policy in recent years. Particular
attention has been directed to two types of policies — parental leave, and early childhood
education. Although distinct, both policy instruments alter the balance between parental care
and non-parental care and education in early childhood, and may also influence the quality of
the care and education that young children receive. As such, these policies are thought to not
only improve child and family well-being in the all-important early childhood period but also
to have the potential to improve long-term outcomes for children. The two policies can also
substitute, to some extent, for each other. For example, some countries may choose to
combine lengthy parental leaves with relatively limited use of early non-parental care, while
others may provide shorter leaves but earlier entry into non-parental care.

Until recently, evidence on the long-term effects of these policies has been lacking, and the
evidence from the new wave of studies is not always clear or consistent. Hence, in this paper,
we provide a critical review of what we know, and don’t know, about the long-term effects of
parental leave and early childhood education, with particular focus on policies that are
universal, or nearly so, for children of specified ages.

There are a variety of ways through which parental leave and universal early childhood
education may affect short-and long-term developmental outcomes. This review will mostly
not attempt to determine the contributions of these alternative mechanisms, or the interactions
between them, in part because of limitations in existing research. However, two causal
pathways deserve mention. First, as James Heckman and co-authors have emphasized (e.g.
Cunha and Heckman, 2007; Heckman, 2008), the returns may be higher to investments made
early in life than to those made at later ages. The key reasons are that early childhood may be
a sensitive period, where the benefits are particularly high, and because early investments
raise the productivity of future investments (dynamic complementarity). Kindergarten, pre-
kindergarten and other educational related programs thus couldbe important because of the
direct investments in human capital that they provide. These effects may also differ across
types of children and depending on the nature of the investments. For instance, the language
components of such programs may be particularly important for immigrant children whose
native language differs from that of the country in which they reside. Second, there may be
indirect effects. Among the most important of these may be that expanded parental leave
entitlements and universal or near universal early education may increase the employment of
parents — particularly mothers — by reducing the opportunity costs of work. Such employment
may have positive effects if it raises family incomes or negative impacts if parental time
investments in children are more productive than those obtained in non-parental settings.

The structure of the paper is as follows. We first discuss challenges in estimating the effects
of the policies of interest. Next, we provide a brief overview of parental leave policies and
review the evidence on the effects of these policies on child outcomes. Section three provides
an overview of recent expansions in large-scale or universal early childhood education and
reviews the evidence on the effects of these programs on child outcomes. In the concluding
section, we discuss policy implications as well as implications for future research.



1.Challenges in Measuring Policy Impacts

At the onset, we should recognize several challenges in obtaining credible and accurate
estimates of the long-term effects of these early childhood policies. One issue relates to the
difficulty of obtaining data that are appropriate and sufficiently detailed for this task. We
would like to look at the impacts of policies years or (ideally) decades in the future, but most
longitudinal data sets (e.g. the National Longitudinal Survey of Youth and Panel Study of
Income Dynamics in the United States or the British Household Panel Survey or various birth
cohort studies in the United Kingdom) are simply not up to this task. They generally do not
follow subjects for a sufficient length of time orinclude subjects who experienced different
policy regimes. When they do, the analysis samples are typically too small to provide
sufficient statistical power, particularly for interventions whose effects may be reinforced or
offset by moderating or mediating factors occurring in later years. It is at least partially for
this reason that estimates of short-term effects are far more voluminous and, frequently, more
credible than estimates of long-term effects. However, a promising development is the
increased use of registry (administrative) data by researchers, mainly in Europe. Registry data
have several advantages. First, in many cases information is available for long periods of time
(sometimes over the full lifecycle) for large representative samples or even for the entire
cohort in a country. Second, administrative data can sometimes be combined from a variety
of different sources including, for example, the social insurance, education, employment, and
health systems, to provide information over a variety of relevant dimensions of the
individual’s life. On the other hand, while rich in many ways, registry data are often quite
limited in others, simply because many types of personal information are not contained in the
registries. For example, there is generally no information on attitudes, many types of parental
inputs (like time spent investing in children) or, in some cases, basic demographic variables
such as family characteristics.

Even ignoring potential data problems, it is often difficult to identify causal effects of
parental leave or early childhood education policies because of potential omitted variables
biases and endogenous enactment of the policies. To provide one example, a country may put
new early childhood education policies in place because they think their children are doing
poorly, relative to those in other nations. Simple correlations are then likely to understate the
effectiveness of the policy. Conversely, benefits of the policies may be overstated if they tend
to be enacted by countries that already had relatively rich environments for child health and
development.

Tremendous progress has been made in recent years developing techniques to deal with these
potential problems. Three are particularly important. The first are “difference-in-difference”
(or DD) estimates. In DD models, researchers identify a “treatment” group expected to be
affected by the policy and a “control” group whom the policy should not influence. For
instance, when considering parental leave policies it will sometimes be appropriate to use
children whose mothers worked during pregnancy as the treatment group and those whose



mothers did not as the control group.'Differences in the outcomes of interest for children
born (or reaching a relevant age) before and after implementation of a new policy will be
measured, and these will be compared for the treatment and control groups. The basic
assumption is that any differences observed for the control group result from factors other
than the policy and that these unaccounted for factors will have the same influence on the
treatment group. Removing them then allows for the estimation of causal effects of the
policies. However, while helpful, DD methods are not a panacea because it is often difficult
to cleanly separate individuals into treatment and control groups and because the assumption
that unobserved factors influence the treatment and control groups identically may not hold.
Specifically, the standard DD model includes a control for a policy main effect (a dummy
variable taking the value one for periods in which the policy operates and zero otherwise) and
an interaction between the policy dummy variable and an indicator for belonging to the
treatment group anticipated to be affected by the policy. The key assumption is that trends in
(but not levels of) the outcome variable would be the same for the treatment and control
groups in the absence of the policy being implemented. If trends are not the same, or if the
treatment and control groups are not cleanly defined, the interaction coefficient may
understate or overestimate the true policy treatment effect.

A second approach is to use the method of instrumental variables (IV). Assume that we are
interested in knowing how a variable X affects an outcome Y but standard regression of Y on
X will yield biased estimates because there are unobserved influences on Y that are correlated
with X. This bias can be eliminated if an “instrument” Z can be found that is correlated with X
but does not independently affect Y, other than through its correlation with X (i.e. the
instrument is uncorrelated with the error term in the estimation equation). For instance, we
might want to estimate the effect of child care—of a particular type or quality—on child
outcomes, but estimates may be biased because families do not randomly choose whether or
not to use the specified type of child care. In this case, we might use child care policies (such
as the availability of subsidies or the location of centers) as an instrument. 1V estimates
frequently encounter two problems. First, the assumption that the instrument has no
independent effect on the outcome of interest may not hold. In the example just provided, it is
possible that the subsidies or child care availability influence child outcomes in ways other
than through changes in child care provision (e.g. through altering maternal employment or
family income). Second, the effects of the instruments may be limited to a relatively small
subset of the group in which we are interested and the impact of the policy on these
subgroups may differ from those for the entire population of interest.?For instance, many
child care subsidies primarily or exclusively target mothers of low-income children and the
effects might be quite different than those that would occur if children from higher-income
families were also included.

Third, and increasingly common in recent years, is the use of regression discontinuity (RD)
techniques. The key aspect of these methods involves identifying treatment and control

"However, if the decision to work during pregnancy is influenced by parental leave policies, this division into
treatment and control groups may be inappropriate.
“Thus, instrumental variables models obtain what is referred to as a “local average treatment effect”.
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groups who are otherwise very similar but because of a feature of the way the specific policy
was implemented are alternatively affected and not affected by it. Consider an early
childhood education policy that affects children born on or after January 1 of a given year.
Researchers using RD methods might then compare children born just before and just after
this date. For instance, those born in January are the treatment group while those born in
December of the previous year are the control group. The critical assumption is that children
born in December would have the same outcomes as those born in January were it not for
implementation of the policy. Although this assumption might not hold, a variety of methods
can be used to test whether it appears to be reasonable.® RD methods provide a powerful
method of providing causal estimates when the design conditions are met. However, as with
instrumental variables, it will often be difficult to obtain treatment effects across the full
range of policy variation that is of interest.

2. Parental leave
2.1 Origins and current situation

Parental leave policies have long been a feature of European welfare states. Beginning with
Bismarck at the end of the 19" century, governments have enacted legislation to provide
mothers with a period of paid and job-protected leave around the time of childbirth.* Such
leaves are thought to be essential to protect the health of mothers and also to provide them
with sufficient time to provide care to vulnerable newborns. Policies have been expanded in
recent decades to supply longer periods of parental leave (much of which is available to both
mothers and fathers) and frequently more flexibility in its use. Since mothers typically take
the vast majority of parental leave, some countries have established small amounts of
dedicated paternity leave or enacted bonus arrangements where the total duration of leave
available is longer if both parents use some of it. All European nations offer at least 14 weeks
of paid maternity leave, with a wage replacement rate of 70 to 100 percent, with at least six
months of paid leave being the norm and job-protected partially paid leave of nine months or
more being common (e.g. offered in Austria, Denmark, Finland, France, Germany, Greece,
Iceland, Italy, Norway, Portugal, Sweden, and the United Kingdom). Only the U.S. among
advanced industrialized countries does not provide paid maternity leave as a matter of right to
all working mothers (nor does it guarantee paid paternity leave).

A large body of research has examined the effects of maternity leave reforms on women’s
labor supply and fertility decisions, and a smaller number ofanalyses have studied
consequences for infant health (e.g. see Ruhm, 1998, 2000; Tanaka, 2005). However, until

®For instance, pre-treatment and post-treatment trends can be compared and “falsification tests” can be
implemented whereby expected null effects are tested for when choosing to conduct an RD analysis using a
cutoff date other that of the actual policy implementation. RD and DD methods can also be combined by
including, as an additional control, the difference-in-difference for groups just before and after the policy change
compared to those during the same calendar time period in previous or subsequent years.

* See Ruhm (2011) for a more extensive discussion of the issues covered in this paragraph.
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recently, studies have not examined longer-term effects of maternity leave policies on child
health and development.

The expected effects of leave policies on long-term child health and development are not
completely clear a priori. First, results of the reforms will depend on whether and how they
affect maternal time at home,as well as their influence on mediating factors like family
income. The reach of any laws will further depend on the share and characteristics of the
population covered, as well as by the specific provisions of the legislation. Generously paid
maternity leave extensions would presumably induce covered women to stay home for a
longer period of time, without substantially decreasing family income, while at the other
extreme, unpaid leave would have less effect on women’s behavior and would, for those
taking it up, reduce family income unless there are offsetting increases in spousal labor
supply. Second, the effect of the reforms will depend on when in childhood they occur. The
consequences could be very different for having a mother at home in the first weeks and
months of the child’s life than later in infancy or toddlerhood.For instance, several studies
have shown that maternity leave extensions early in life increase the likelihood and duration
of breast-feeding (e.g. Baker and Milligan, 2008), which may in turn be beneficial for child
health and development, but such effects are probably less important when considering
reforms that extend leave later in the first year of life or in subsequent years. Third, the
effects of any extensions will depend on the counter-factual. Where the quality of child care
is high, children may benefit less from parental leave extensions than they do in situations
where the quality of non-parental care is low or high quality care is difficult to afford. This
discussion suggests that the effects of maternity leave reforms may not be consistent across
countries or situations and indeed that is the case, as we shall see below.

2.2. The evidence

There are now four analyses of the effects of maternity leave on young adult or adolescent
outcomes, all of which take advantage of policy changes in Europe that extended the period
of leave and thus provide information about the effects of allowing mothers to stay home for
a longer period of time in the first year or years of a child’s life."We begin our review with
these studies and then turn to evidence from research oneffects on younger children. For the
most part, these latter studies examine the consequences of the recent Canadian maternity
leave extensions, and differences in U.S. state maternity leave policies.

*We focus here on the effects of maternity leave. As discussed, several European countries have also instituted
paid paternity leave or have passed laws reserving a portion of parental leave for fathers (so called “daddy
quotas™). While several studies have examined the effects of these laws on father involvement, employment, and
earnings (see e.g. Ekberg et al., 2005; Johansson, 2010; Rege and Solli, 2010) there is little evidence to date on
the effects of these programs on child outcomes. An exception is a recent Norwegian study that finds that setting
aside a month of paid leave for fathers led to improved school performance for children when assessed at age 16,
but only for those whose fathers were more highly educated than their mothers (Cools, Fiva, and Kirkeboen,
2011).



Studies assessing effects on young adults or adolescents

DENMARK - Rasmussen (2010) examines the effects of a reform that extended parental
leave benefits from 14 weeks to 20 weeks in 1984. She first presents data showing that actual
leave use increased by about 6 weeks following the reform, suggesting that take-up of the
extended benefits was high. She then uses a regression discontinuity design—where the
treatment group includes children born during the two months immediately following the
effective date of the leave expansion and the controls are those born in the two months before
it—to analyze data on young adults’ high school enrollment and completion,and high school
grade point average (GPA) measured at age 21.° Rasmussen estimates that the reform had no
effect on either outcome, with fairly precise estimates that reject the possibility of strong
positive or negative impacts. Robustness tests using a difference-in-difference method and
examining an alternative outcome (test scores from PISA for 15-year olds) yield similar
conclusions. These results indicate that extending maternal time at home from 14 to 20 weeks
did not affect later child outcomes, perhaps because the quality of the alternative to parental
care, Danish child care, was highto start with and may even have improved with fewer
children in care at young ages.

GERMANY - Dustmann and Schonberg (2008) use regression discontinuity and difference-
in-difference methods to analyse the effects of three reforms to maternity leave provisions in
Germany: the first in 1979 extending paid leave from 2 to 6 months; the second in 1986
lengthening paid leave from 6 to 10 months; and the third in 1992 increasing unpaid leave
from 18 to 36 months.’Each of these reforms reduced the share of women working during the
affected period, with the largest effects for the first reform (which the authors estimate
affected some 10-15 percent of new mothers). In addition, the third reform reduced family
incomes (since it extended leave but without pay). For the 1979 reform, they examine the
effect on wages and unemployment for youth age 25-26 and find no evidence of positive
consequences, but with the caveat that they can only observe wages for those in regular
employment and no longer in schooling. For the 1986 policy change, they study the impact
on the type of high school the youth attended or had graduated from by age 18-20 (in the
German system, only one type, gymnasium, provides direct access to university education)
and again find no evidence of benefits of the extension. For the 1992 reform, they analyze the
type of high school attended at age 13-14 as well as grade attendance and grade repetition;
again theyfind no support for the hypothesis that longer leaves improved child outcomes, and
the data reject the possibility of large benefits for children.

NORWAY - Carneiro, Loken, and Salvanes (2010) study a 1977 reform that increased paid
maternity leave entitlements from 0 to 4 months and unpaid entitlements from 3 to 12 months.

®Researchers have previously used RD designs to examine how parental leave reforms affect other outcomes.
For instance, Lalive and Zweimiller (2009) use Austrian social security data to investigate how increases in
parental leave durations from one to two years and then a subsequent decrease to eighteen months affected the
fertility and return to work decisions of Austrian mothers.

"Their primary RD approach involves comparing outcomes for children born one month before and after the
reforms. They then further compare these differences to those for children born in corresponding months in
earlier or later years (where there was no policy change and so any differences will be unrelated to policy).
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They document that the reform led to an approximately 4 monthincrease in maternal time at
home (from an average of 8 months pre-reform to 12 months post-reform). Combining
regression discontinuity with difference-in-differences and examining outcomes for young
adults as late as age 29, they find that the reform decreased high school dropout rates.® The
largest effects were observed for children of the least educated mothers and for those whose
mothers would have been expected to take the least leave prior to the reforms (i.e. mothers
who pre-reform would have been anticipated to take 0.4 to 5.1 months of leave). They also
find positive impacts of the leave expansions on male 1Q and height (outcomes they observe
only for men because they are obtained from military draft data). The authors suggest that
they identify long-term benefits of maternity leave extensions, whereas other studies do not,
because they focus on women who were eligible under the reforms, rather than all new
mothers, and also because the policy change they study extended leave in the first year of life
and without reducing family income.® They also note that the counter-factual in Norway
during this time period would have been informal child care rather than the high-quality child
care and education on offer in many European countries in later years.

SWEDEN - Liu and Skans (2010) study a reform extending parental leave benefits from 12
months to 15 months for children born beginning in October 1988.*° Theyuse a difference-in-
difference approach that relies on variations in leave entitlements available during 1988, with
data from 1987 and 1989 also included to purge the model of season-of-birth effects. They
document very high parental leave take-up, with the result that the policy change effectively
increased the amount of time new mothers stayed home by up to 3 months, while also
reducing the share of children in non-parental care. Analysing test scores and grades at age 16,
the authors find no average effect of the reform on school performance and are able to reject
the possibility of large benefits. However, the results vary by maternal education, with
children of well-educated mothers (those with at least some education beyond secondary
school) benefiting from the extension. These results suggest that children with well-educated
parents do gain from being home with their parents (and delaying entry into child care) at 12-
15 months. A likely reason is because the quality of parental care in these families exceeds
the quality of non-parental care, whereas this is not the case in less educated households.

Studies assessing effects on young children

CANADA - Baker and Milligan (2008, 2010, 2011) examine the effects of a maternity leave
reform enacted in 2000, extending the period of paid maternity leave from 6 months to 12

®Their identification strategy is similar to Dustmann and Schonberg (2008). Specifically, they use an RD
approach comparing results for children born just before versus just after the reforms and then compare these
differences to those for three control groups—children born at the same time but whose mothers were ineligible
for parental leave, and those with eligible mothers but born in the same calendar months either two years earlier
or two years later.

*When they ignore eligibility, they cannot reject that the policy reforms have no effect.

19_eave was extended by one month for children born in August of 1988 and by two months for those born in
September.



months for most of Canada.*'Children born to single parent households are omitted from the
analysis because they would have been affected by other related policy changes. Their main
results rely on an IV strategy, where the key independent variable is the number of months
the mother spends at home with her child during the first year of life, and this is instrumented
by whether the child was born before or after December 31, 2000, when the maternity leave
expansion took effect.*’Baker and Milligan (2008) show that for treated mothers the reform
increased time at home by 3 months, from an average of 6 months to 9 months, and increased
the duration of breast-feeding by 1 month. Focusing on health and developmental outcomes
for children up to age 24 months, Baker and Milligan (2010) uncover no evidence of
favorable effects of the reform. Analyzing health and developmental outcomes for children
age 4-5 years, Baker and Milligan (2011) again find little indication of positive impacts (they
note some small possible benefits in terms of behavior, but also some small detriments in
terms of cognitive development). Haeck (2011) also analyzes 4-5 year olds and finds the
effects vary depending on the method used. Applying standard difference-in-difference
methods she finds no effects (in line with Baker and Milligan, 2011) but when applying
matching difference-in-difference methods, the maternity leave extension is estimated to have
positive effects on children’s health and cognitive development, and on related aspects of
family functioning.

U.S. — A recent study by Washbrook, Ruhm, Waldfogel, and Han (2011) investigates the
effects of state maternity leave laws and two related policies (welfare related work extensions
and child care subsidies) on children’s school readiness, using data from a large nationally
representative birth cohort, the Early Childhood Longitudinal Study — Birth Cohort. The
authors apply a DD method to the data available for a single cohort by considering
differences between states with and without specified policies and for treatment (control)
groups expected to be strongly (weakly or not at all) affected by the policies. For instance, the
parental leave policies considered are state laws that extend beyond the federal Family and
Medical Leave Act (FMLA), with the treatment (control) groups consisting of mothers who
did (did not) work in the year prior to pregnancy. More generous state maternity leave laws
are found to increase mother’s medium-term employment, leave-taking, and the use of non-
parental child care in the first year post-birth; however, they do not significantly affect child
health or development at age 4. The authors speculate that the changes induced by the limited
U.S. policies are not large enough to produce sizable changes in child outcomes.

The most important exception was that Quebec provided 70 weeks of leave both before after the reform. Two
providences, Saskatchewan and Alberta, did not change the duration of job-protected leave until 2001.

2They cannot easily use the RD approaches discussed for the European studies because they use survey, rather
than administrative, data and so do not have large numbers of observations for children born immediately before
and after the policy reforms.
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3.Early childhood education
3.1 Origins and current situation

A good deal of attention has been focused recently on the potential role of early childhood
education forimproving child health and development, and narrowing gaps in outcomes
between disadvantaged children and their more advantaged peers. Yet the evidence on which
such claims are based has, until recently, been quite restricted, deriving mainly from a
limitednumber of small-scale trials that delivered early childhood services to disadvantaged
children in the U.S. These trials show convincingly that high-quality early childhood
education can improve child outcomes, particularly for the disadvantaged, and can yield
benefits exceeding costs.**Evidence on Head Start, a compensatory early education program
targeted to low-income children in the U.S., has also shown positive impacts for the
disadvantaged children served by this program.'*But evidence on large-scale or universal
programs has been lacking. Yet this is exactly the evidence needed by policymakers in
countries such as the U.S., which lack large-scale or universal programs, as they consider
whether to move forward with such programs.

Fortunately, while the U.S. has been studying its small-scale trial programs and its
compensatory Head Start program, a number of countries around the world have
implemented large-scale or universal programs. Indeed, it has become normative in many
countries for the state to provide publicly funded and universal preschool for children
beginning at age three or four, typically a year or two before the start of formal school entry
(Organization for Economic Cooperation and Development, 2006). Do such programs
improve child outcomes and help close achievement gaps between disadvantaged and
advantaged children? Policymakers introducing and supporting such programs assume this is
the case, but until recently the effects of these universal programs on child outcomes hadnot
been studied.

However, burgeoning recent researchsheds light on whether large-scale or universal
provision of early childhood education improves child health and development, and narrows
gaps in those domains. We focus on these new studies next. We are particularly interested in
analysesthat shed light on long-term effects but also review researchproviding evidence about

BThe results have been convincing, in part, because some of these trials involved experimental designs — where
children were randomly placed in the treatment and control groups. Probably the most famous example is the
Perry Preschool project, which randomized 123 children in Ypsilanti (Michigan). The treatment group received
2.5 hours a day of educationally-oriented preschool, along with weekly home visits by teachers. Long-term
gains, now evaluated through age 40, have been observed for the treatment group along a variety of dimensions
including educational attainment, employment and earnings, and social dimensions such as reduced criminality
(see e.g. Karoly et al., 2005; Heckman et al., 2010).

YThe strongest evidence on Head Start comes from a recent experimental study, the Head Start Impact Study
(HSIS) as well as several econometric studies that have used rigorous methods (e.g. family fixed effects,
regression discontinuity) to control for selection bias. The HSIS found short-term gains, which faded somewhat
following program completion; the econometric studies, which have been able to follow children for longer
periods of time, have found positive effects on medium- and long-term outcomes (see reviews in Almond and
Currie, 2011; Blau and Currie, 2006; Gibbs, Ludwig, and Miller, 2011).
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medium- and short-term consequences,where these provide information about outcomes such
as test scores or school progression that can plausibly be related to longer-term effects.

The expected effects of universal early childhood education policies on long-term outcomes
for children will depend on several factors. In general, results will depend on whether and
how the policies affect children’s care arrangements, as well as their influence on mediating
factors like parental employment and income. In particular, the effect of such policies will
depend on the quality and type of early childhood care and education provided, the
population to whom it is provided, and the age of the children when they are enrolled. In
addition, the effects of such policies will depend on the counter-factual: early education
reforms that move children into school or center based settings from low quality informal
care arrangements will have a different effect than those that move children from parental
care. Thus, the effects of early childhood education reforms may not be uniform across
countries or time periods.

3.2 The evidence

We begin with studies that have followed children exposed to universal preschool through
adulthood, providing information about effects on long-term outcomes such as completed
schooling, employment, and earnings. We then turn to research that has followed children to
adolescence, supplying evidence on effects on medium-term outcomes such as middle school
or secondary school test scores and grade retention. We conclude with more recent analyses
of the effects of universal preschool programs on school readiness or primary school
outcomes.

Studies assessingeffects on adult outcomes

DENMARK - Bingley and Westergaard-Nielsen (in press) analyze long-term effects of
preschool expansions that occurred in the late 1970s and early 1980s, using OLS regression
techniques. They estimate the effect of area preschool density when the child was aged 0-6 on
completed schooling and earnings at age 22-30. Preschool density is positively associated
with completed schooling, and this effect tends to be larger for disadvantaged children,
particularly daughters of less-educated mothers. There is also a favorable impact of preschool
density on adult earnings, although the evidence is mixed as to whether this effect varies by
family background.

FRANCE - Dumas and Lefranc (in press) use standard regression methods and 1V techniques
to evaluate long-term effects of the preschool expansions that occurred in the 1960s and
1970s, a period when the share of 3 year olds enrolled in preschool rose from 35 percent to
90 percent, while the share of 4 year olds enrolled grew from 60 percent to 100 percent.*
They uncover positive impacts of preschool on grade repetition, test scores, high school

B)dentification in the IV models relies on regional variations in the access to preschool in the 1970s.
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graduation, as well as on adult wages. These effects are particularly large for children from
disadvantaged or intermediate (rather than advantaged) backgrounds.®

NORWAY - Several studies investigate the effects of preschool in Norway.Here we discuss
examinations of long-termconsequences. Havnes and Mogstad (2011) study the preschool
expansions that occurred following passage of the Kindergarten Act in 1975, after which
federal preschool funding increased dramatically, especially in the late 1970s, and the share
of 3 to 6 year olds for whom there was a subsidized child care slot rose almost threefold—
from under 10 percent in 1975 to over 28 percent in 1979.The authors use data on young
adults aged 30-33 and apply a difference-in-difference methodology that is identified by
municipality disparities in the amount by which the reform increased the availability of child
care.'’Expanded preschool availability is found to raise children’s subsequent educational
attainment (more years of schooling, higher rate of college attendance, and lower rate of high
school dropout) and labor market participation, while reducing welfare receipt. Effects were
largest for children of low-educated mothers. In terms of mechanisms, the expansion of
preschool did not induce more maternal labor supply; rather, it led families to use more
formal child care in place of informal care.

U.S. — There are no studies estimating long-term effects of universal prekindergarten
programs, because these have only recently been introduced in the U.S. (studies
examiningimpacts on medium- and short-term outcomes are discussed below). However,
there is research investigating the consequences ofintroducingkindergarten programs (serving
children age 5).Cascio (2009, 2010) exploits data on the differential timing of state
funding,during the 1960s and 1970s,to examine the long-run effects of kindergarten.*® She
finds that universal kindergarten reduced the share of 21 to 35 year old adults who were high
school dropouts or were incarcerated; however, these effects are found only for whites. The
absence of comparable effects for blacks may have occurred because kindergarten substituted
for enrollment in other early childhood education programs (in particular, Head Start) for
many poor black children.No effect of kindergarten is found on public assistance receipt,
employment, or earnings for either racial group.Using a similar empirical strategy, Dhuey
(2011) analyses long-term effects of the same kindergarten expansions on theeducational and
labor market outcomes for adult males aged 30-50. She finds marginally significant positive
effects of kindergarten availability on the share with at least some college, weeks worked,
and wages for Hispanic men, but no corresponding effectsfor white or black males. She
hypothesizes that the effects may be larger for Hispanics because, in the absence of
kindergarten, they are less likely to attend educationally-oriented preschools and are more
likely to be placed in informal non-center based care.

18 Two French studies (Caille, 2001; Goux and Maurin, 2010) examine the short-term effects of recent
extensions of preschool to 2-year olds. We discuss these in a later section.

YMunicipalities with above the median percentage point growth in child care coverage rates constitute the
treatment group; those below the median are in the comparison group.

®Nineteen states began funding kindergarten for the first time between 1966 and 1975.
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Studies assessing effects on adolescents

GERMANY - Spiess, Buchel, and Wagner (2003) use data from the German Socio-
Economic Panel (GSOEP) for 1984-1994 to examine how kindergarten attendance is related
to 7" grade school placement. Identification is based on a relatively limited set of controls
and the authors acknowledge the possibility that kindergarten attendance differs based on
unobserved characteristics.'® Noting this potential shortcoming, no effect of kindergarten is
found for German citizens; however, immigrants attending kindergarten are more likely to be
placed in the intermediate (Realschule) or university preparatory (Gymnasium) tracks and
much less often placed in the less demanding Hauptschule track (the probability of attending
the least demanding track is predicted to decrease from 72 to 46 percent for immigrant
children who attended kindergarten, versus those who did not).

INDIA — Hazarika and Viren (2010) analyse how attending government sponsored early
childhood developmental facilities (called Anganwadi), analogous facilities run by non-
governmental organizations, or preschool classrooms, fromage 0-6, is related to school
enrollment and grade progression at ages 7-19. Since participation is potentially endogenous,
they use an IV approach with enrollment in an early childhood developmental program
instrumented by presence in the village of an Anganwadi center or a school offering
preschool classes. Previous participation in an early childhood program is estimated to raise
the school enrollment of 7-19 year olds by 31 percentage points — with strong positive effects
estimated for both 7-12 and 13-19 year olds — and also speeds grade progression conditional
on enrollment.

NORWAY - Black, Devereux, Loken, and Salvanes (2010) examine the effects of
government subsidized preschool on national exam grades for children at age 16, using
variation in child care prices as an instrument for preschool attendance. Preschool attendance
at age 3-5 is found to have a positive effect on children’s future national exam grades, with
the largest impacts for children from low-income families. (Results by mother’s education
level are mixed.) Drange and Kjetil (2010) use a difference-in-difference approach to study
the 1988 introduction of free preschool for 5-year olds in two districts in Oslo (which
eliminated co-payments otherwise required of parents).?’ The program was intended to raise
school achievement of children of immigrants and the authors find that it did lead to higher
grade point averages at age 16 for these children; however, this effect was significant only for
girls.

SWEDEN - Fredriksson, Hall, Johansson, and Johansson (2010) analyze the effects of
preschool attendance on test scores at age 13 for four cohorts of children born between 1967
and 1982, a period when preschool enrollment increased dramatically. They focus on the gap
in test scores between children of immigrants and those with native-born parents, thus
accounting for general cohort-specific trends (but not those differing by immigration status of
the parents). Preschool attendance is found to significantly close a portion of the language

19 Additional caveats include the limitation of the study to West Germany and small sample sizes (206 German
citizens and 110 residents).
“The comparison group consists of children in districts that did not make preschool free of charge at this time.
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score disparity between children of immigrants, and their peers with native-born parents.
However, preschool attendance is not observed to affect the gap in scores on another test,
measuring inductive reasoning, nor whether children completed an academic secondary
school degree.

URUGUAY - Berlinski, Galiani, and Manacorda (2008) analyze a government sponsored
expansion in preschool provision that occurred during the late 1990s/early 2000s.Enrollment
in public preschools increased 76 percent between 1995 and 2004, with particularly large
growth for disadvantaged children (e.g. enrollment of children from households in the bottom
quintile of the income distribution rose from 20 percent in 1991 to 60 percent in 2002). Using
data on children aged 7-15 and controlling for family fixed effects to address possible
selection into preschool, children who attended preschool were more likely to be enrolled in
school and had completed more grades; both effects increased with child age.*The
estimatedimpacts were particularly large for children with low-educated parents or living
outside the capital city, Montevideo.

U.S. — There are no studies that follow children exposed to universal prekindergarten
programs to adolescence, because these programs are still quite recent in the United States.
However, one of the studies discussed above in the context of effects on adults (Dhuey,
2011),finds that kindergarten expansions led to reduced grade retention among Hispanic
children, non-English speakers, children of immigrants, and children from low SES
households.

Studies assessing effects on school readiness or primary school performance

ARGENTINA - Berlinksi, Galiani, and Gertler (2009) analyze how a government sponsored
expansion in prechool provision affectedchildren’s test scores and behavior in third grade.
Subsequent to a 1993 law mandating universal preschool, the government added new
preschool classrooms in local primary schools between 1993 and 1999. Take-up was very
high, with each new slot leading to approximately one additional child being enrolled in
preschool. Using an identification strategy that exploits regional differences in the availability
of new preschool spaces, the authors find that an additional year of preschool increased
language and math test scores by around 0.23 of a standard deviation, and also led to
improved attention, effort, class participation, and discipline. The test score effects were
larger for children living in areas with relatively high poverty rates (differential effects on
behavioral outcomes not reported).

CANADA - Baker, Gruber and Milligan (2008) study the introduction of a universal $5-a-
day child care subisdy program for children aged 0-4 in Quebec. The program did not
explicitly provide preschools or prekindergarten — and thus differs from the universal
preschool programs in other countries considered here -- but instead supplied subsidies such
that parents’ maximum child care expense would be $5 per day. The program led to large

%! Thus identification is based on differences in outcomes for children attending preschool compared to siblings
who did not. This procedure controls for time-invariant household factors but not for potential confounding
factors that differ across siblings.
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increases in maternal employment and in the use of non-parental child care. Using a DD
strategy, changes in outcomes are compared between children in Quebec (the treatment group)
and the rest of Canada (the controls). They find significant negative effects of the subsidy
program on socio-emotional and health outcomes of children under the age of 5. The authors
examine a range of possible mechanisms and highlight the likely roles of strong increases in
maternal labor supply that are accompanied by worse parental health and relationship quality,
and more hostile, less consistent parenting. In addition, much of the expansion of child care
slots was for informal care which may have relatively poor average quality. Using a similar
econometric strategy, Lefebvre, Merrigan, and Roy-Desrosiers (2011) confirm that the
subsidies significantly increased mothers’ employment and child care use. They further
demonstrate that the program had negative effects on children’s vocabulary (PPVT) scores at
age 5, which they attribute to the low average quality of child care available in Quebec during
this period.

DENMARK - Datta Gupta and Simonsen (2010a) examine the effect of universal preschool
on child behavior at age 7, taking advantage of municipality-leveldifferences in the
availability of preschool slots (with children placed in family day care when preschool is
unavailable).?Children who attended preschool at age 3 (for less than 30 hours per week) do
not differ in behavior from those cared for exclusively by parents, whereas those in family
day care had more behavior problems than either of the other groups. In a related paper, Datta
Gupta and Simonsen (2010b) reported that by age 11, children who attended family day care
no longer had worse behavior than those who had attended preschool (and they did not differ
on cognitive outcomes), but they liked school less. Esping-Andersen and co-authors (in press)
examine the effects of attending preschool, as compared to family day care or parental care,
on children’s reading scores at age 11. Using regression models that include fairly extensive
controls (but do not account for unobserved heterogeneity between those attending different
types of child care), they find that preschool attendees have significantly higher test scores,
with the largest effects for children from the bottom of the income or reading score
distributions.

FRANCE - Caille (2001) looks at how preschool enrollment at age 2 (rather than the usual
age 3) is related to early school performance for children born at the beginning of the 1990s.
Using logistic regression models with controls for child and family characteristics, he finds
that children starting preschool at 2 are slightly less likely to be retained than those beginning
at 3, with especially large effects for children of immigrants. Goux and Maurin (2008) take
advantage of regional variations to examine how early (at age 2) preschool enrollment is
related to subsequent school achievement, and find no evidence of significant differences.

GERMANY - Felfe and Lalive (2011) investigate how center-based care provided to 0-3
year olds affects social development, language skills and school grades measured at ages 2
through 10, exploiting differential post-unification changes in the availability of childcare
slots between East and West Germany. Formal care is associated with small developmental
benefits for the average child (estimated from OLS models) but large and lasting benefits for

2The sample includes children born in September or October of 1995 and followed through 2003.

16



the marginal child (estimated from 1V models). The difference occurs in part because the
newly cared for children tend to be from low socio-economic status families where formal
childcare, and the induced increases in maternal employment, are most beneficial.

U.S.—There have been several studies of the recently introduced universal pre-kindergarten
programs, which now cover more than 25 percent of 4 year olds and a much smaller share (4
percent) of 3 year olds (Barnett et al., 2010; Ruhm, 2011).%*Most of this researchfocuses on
school readiness, although some also examines outcomes later in primary school.

Magnuson, Ruhm, and Waldfogel (2007a and 2007b) use data from the Early Childhood
Longitudinal Study-Kindergarten Cohort of children in kindergarten in 1998 to examine the
effects of attending pre-kindergarten as distinct from other types of childcare or parental care.
Their estimates include an exceptionally detailed set of controls for child, family, background,
school and neighborhood characteristics. IV estimates are also provided in Magnuson et al.
(2007a), with access to state prekindergarten used as instruments.*They show that children,
particularly those who are disadvantaged, attending prekindergarten in the year before
kindergarten enter school with better math and reading skills; however, some of these gains
dissipate by fifth grade (around age 11) or may be offset by later compensatory education that
targets less prepared children.Additionally, Magnuson, Ruhm, and Waldfogel (2007a) find
that children attending pre-kindergarten enter school with higher levels of behavior problems,
which persist to first grade; however, this does not occur for those attending a pre-
kindergarten program at their current public school.

Figlio and Roth (2009) provide further evidence on the behavioral effects of pre-kindergarten,
using detailed longitudinal administrative data for children attending public school in Florida.
Using an IV strategy identified by the presence or absence of a public prekindergarten
program in the student’s local zoned elementary school, they find that attending pre-
kindergarten reduces behavior problems, and suspension or grade retention rates during the
first few years of primary school. The largest benefits are observed for children from families
with low levels of education or from disadvantaged neighborhoods.

Fitzpatrick (2008) uses data on fourth graders from the National Assessment of Educational
Progress (NAEP) and a difference-in-difference methodology to show that Georgia’s
universal pre-kindergarten program increased the reading and math scores of disadvantaged
children and those in small towns or rural areas, while reducing the probability of grade
retention.”® Effects for other groups are less consistent.”®

“There are also several recent investigations of child care subsidy programs for low-income families in the
United States(see e.g. Herbst and Tekin, 2010a, 2010b, 2011; Johnson et al., 2011) but these targeted programs
are not our focus here. Similarly, we do not discuss the many studies examining the effects of child care or
preschool attendance on child outcomes (see review in Waldfogel, 2006), as they do not examine universal or
large-scale preschool programs.

2*Access is measured by state prekindergarten spending per poor child under the age of 6 or the fraction of
children under age 6 in the state attending prekindergarten programs.

“The treatment group consists of Georgia children turning4 years old on or after September 1, 1995. The
comparison group includes Georgia children turning 4 before that date, as well as children in other states.

% In related work, Fitzpatrick (2010) examines the effects of universal pre-kindergarten programs in Georgia
and Oklahoma on children’s preschool enroliment and mothers’ employment.Universal pre-kindergarten is
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Gormley and co-authors (2005, 2008) have carried out several studies of Oklahoma’s
universal pre-kindergarten program. Using a regression discontinuity method, taking
advantage of the birthday cut-off for enrollment, they find positive effects on children’s
literacy and math, as well as socio-emotional development, with the largest benefits for
disadvantaged children. Wong and co-authors (2008) apply a similar RD approach to analyse
the effects of five state pre-kindergarten programs (in Missouri, Oklahoma, New Jersey,
South Carolina, and Wyoming). The results vary somewhat by state but, overall, are positive
for language skills, literacy, and math.?’

4. Discussion

Research on the long-run effects of parental leave and early childhood education policies is
growing rapidly, but we cannot yet say with confidence exactly what the consequences of
these policies are. In part, this uncertainty results from the extensive data demands required to
conduct such research and becauseaverage effects may depend on the details of the policies
implemented and of the institutional environment (e.g. the quality and affordability of non-
parental child care). Despite this uncertainty, some trends are beginning to emerge.

Expansions of parental leave policies may be desirable for a variety of reasons, including
their role in improving the labor market outcomes of women, assisting families in balancing
the competing demands of home and the workplace, and possibly improving maternal and
child health. However, there is currently only limited evidence that expansions of leave
durations in Europe have led to long-run improvements in educational or labor market
outcomes of the children whose parents are affected by them. One possibility is that such
benefits are hard to measure or are confined to specific sub-groups. This would be the case,
for instance, where benefit extensions affected relatively few parents or where effects varied
among those covered. Consistent with this, we note that in Carneiro et al’s (2010) study of
the Norwegian expansions, no effects were uncovered when the analysis sample includes
parents likely to be ineligible for the benefit increases. Conversely, beneficial consquences
were found when the estimates were focused upon the women likely to be influenced by the
expansions. A second potential explanation is that leave durations in Europe were sufficiently
long, even before recent extensions, so as to yield most of the possible benefits to children.
Investments of parental time may have a particularly high return when they occur at the very
beginning of the child’s life and European countries have long provided leave during this
period. Consistent with this, we note that the strongest evidence of long-term gains is in
Carneiro et al.”’s (2010) study of the Norwegian expansion of paid leave from zero to four
months, covering precisely the very young child ages where gains may be particularly large.
This distinction is also relevant when considering policy changes in the United States, where
rights to paid leave are almost completely absent, and entitlements to short unpaid leave are
available to some but not all new parents.

shown to raisepreschool enrollment by at least 14 percent but with little effect on mothers’ employment, except
in rural areas.

%" Studies of other individual state programs also report benefits of pre-kindergarten at school entry, as well as
some positive effects sustained until later grades. These studies (of programs in California, Louisiana, Michigan,
New Jersey, New Mexico, North Carolina, and Tennessee) are reviewed in Barnett et al., 2010; see also
Weiland and Yoshikawa (2010) who study a pre-kindergarten program in Massachusetts.
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By contrast, the results are far more uniform for research examining early childhood
education. Expansions of these programs, to cover either more children of a given age or
younger children, are found to yield benefits at school entry, in adolescence, or for adults in
virtually all studies. Generally, these gains are largest for those who are disadvantaged (e.g.
those who come from low-income or immigrant households) and in many studies the positive
effects are largely restricted to these groups. Exceptions to this pattern are obtained in some
U.S. investigations, probably because high quality subsidized child care had been available to
many low-income childrenthrough Head Start, even before the expansions. Similarly, the
mixed or negative results obtained in Canada probably occurred because the expanded child
care subsidies increased the use of relatively low-quality informal care (and simultaneously
raised maternal employment).

These findings suggest that expansions of early child care and education yield benefits but
with two caveats. First, obtaining these favorable consequences requires an institutional
structure where high quality non-parental care is available and affordable. Second, the gains
are generally largest for disadvantaged children. This suggests that the case for expansions of
high quality early education targeting disadvantaged children is stronger than that for
universal programs. However, universality may have other advantages. For example, it may
increase political support for maintaining high program quality and foster a unity of national
early childhood experiences.Moreover, most of the aforementioned benefits observed for
disadvantaged children came from universal programs and we cannot conclude that narrowly
targeted programs would necessarily have the same effects.

There is much scope for interesting future research. Our current understanding of long-term
consequences remains quite limited, in part because many interesting policy innovations have
not been in place for a sufficient period of time to observe such effects with confidence. In
addition, longer elapsed time periods between early childhood and the outcomes of
interestwould permit the study of potential mediating and moderating factors, the effects of
which are quite challenging to account for. Moreover, the set of dependent variables
previously examined isrelatively restricted, most often focusing on educational and labor
market outcomes. For example, we know almost nothing about the medium-or longer-run
effects of these programs forhealth, family functioning, criminality, social cohesion, or
happiness, all of which represent important topics for subsequent investigation.
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