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A B S T R A C T

After-school programs provide structured care throughout the academic year. In Norway, after-school programs
are an integrated part of school, used to extend the school day to a full working day. Participation is voluntary
and is subject to fees paid by parents. In 2016/17, the municipality of Oslo gradually introduced and expanded
an offer of free part-time participation in its after-school program, starting with city districts with a high share
of children with an immigrant background who were underrepresented in the program at the time. We utilize
the staggered rollout of this policy to investigate the effects on enrollment and learning outcomes and conduct
an exploratory analysis of student welfare and maternal labor supply. We find that the take-up was substantial,
raising enrollment rates from about 70 to 95% in the first wave of affected schools. Despite this, our difference-
in-differences estimates show no overall effect of the program on academic performance, neither on average
nor across subgroups. There is also little evidence that the program enhanced student well-being or decreased
bullying. Heterogeneity analysis does, however, suggest that the program increased earnings for mothers with
an immigrant background by about 10 percent.
1. Introduction

After-school programs (ASPs) are structured, adult-supervised pro-
grams offered after school throughout the academic year and all day
when schools are closed and parents are at work (Seppanen et al.,
1993). ASPs facilitate employment and may play a role in enhancing
child development and skill formation as several studies show that
a lack of adult supervision among school-aged children is associated
with lower socio-emotional and academic skills (Aizer, 2004; Bettinger
et al., 2014; Blau & Currie, 2006; Martínez & Perticará, 2020; Vandell
et al., 2015). The programs could be particularly important for younger
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1 Durlak et al. (2010), in a meta-analysis of 68 studies on ASPs conducted between 1980 and 2007, found that program participation predicted increases in

self-perceptions, bonding to school, social behaviors, school grades and academic achievement and reductions in problem behaviors. A second meta-analysis of
ASPs and summer school programs targeting at-risk students (Lauer et al., 2006), found that participation predicted higher reading and mathematics achievement.
Blau and Currie (2006) and Vandell et al. (2015) provide extensive summaries of the research on ASPs and other organized activities in the Handbook of Economics
of Education and the Handbook of Child Psychology and Developmental Science, respectively.

children and children from disadvantaged families (Blau & Currie,
2006; Cunha & Heckman, 2007; Kautz et al., 2014). While there is
substantial variation across countries, ASPs often include supervision
and facilitate group-based activities such as homework time, social
interaction, snacks, sports and crafts (Roth et al., 2010; Vandell et al.,
2015, 2005).

Studies reviewing the literature on ASPs have shown that partic-
ipation is typically associated with improvements in both academic
and socio-emotional student outcomes (Blau & Currie, 2006; Darling-
Hammond et al., 2020; Durlak et al., 2010; Lauer et al., 2006; Levine
& Zimmerman, 2010; Vandell et al., 2015). This is also the case for the
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broader category of organized activities (Vandell et al., 2015), or out-
of-school time enrichment activities (Darling-Hammond et al., 2020),
including extracurricular activities, sports, community service, drama,
summer camps, and other school and community-based programs.1

owever, beneficial effects may hinge on the quality and structure of
he program. For instance, Durlak et al. (2010) show that programs
hat met the SAFE criteria (sequenced, active, focused, and explicit)
ere associated with much larger effect sizes. Other studies have also

ound that the benefits of ASPs depend on the quality of the inter-
ention (Kremer et al., 2015; Vandell et al., 2015; Zief et al., 2006).
hile this research suggests that ASPs can improve student outcomes,
any of the studies are correlational and/or focus on specialized
rograms (e.g., tutoring programs) and associations tend to be modest
n size (Vandell et al., 2015).

Causal evidence on the effect of participation in ASPs on child
utcomes is scarce. Notable exceptions are Felfe and Zierow (2014),
eidlitz and Zierow (2020) and Schmitz (2022) who study the impact
f a universal ASP in Germany on child outcomes. Felfe and Zierow
2014) and Schmitz (2022) find that at-risk students benefit more from
SPs. Felfe and Zierow (2014) employ a value-added approach to show

hat children of less educated mothers and from low-income families
enefit in terms of their socio-behavioral development. Schmitz (2022)
ses variation caused by a large reform that subsidized the expansion
f ASPs to estimate marginal treatment effects to show that low-SES
hildren have higher ASP premiums. While Seidlitz and Zierow (2020)
ind positive overall effects on math and language skills using an IV
pproach, these effects do not differ by SES background.

Additionally, the counterfactual care arrangement has been shown
o matter. Using experimental variation in access to a free ASP in
hile, Martínez and Perticará (2020) find no overall effect of the
rogram, but show that students without access to adult supervision at
ome gain more from the ASP. Such findings can perhaps help explain
hy some studies find small or no effects of ASP participation, as the

omparison group is often comprised of ‘‘latchkey children’’ with no
dult supervision, children with supervision from older siblings or other
elatives, and children participating in other programs.

In Norway, ASPs are universal and an integrated part of the school,
sed to extend the school day to a full working day by providing
are before and after school and during holidays. In the past decade,
ncreased attention has been paid to the quality and content of these
rograms and the role they can play in integrating children, partic-
larly children from low-income families or with immigrant back-
rounds (Ministry of Children and Families, 2012-2013; Ministry of
ducation, 2019-2020). As a result, the municipality of Oslo gradually
ntroduced and expanded an offer of free part-time participation in its
SP (denoted in the following as free ASP). The gradual expansion
rovides us with a unique opportunity to expand on the current causal
vidence on ASPs by studying how this cost-reducing policy affects
SP enrollment and, in turn, student outcomes. The program targeted
ity districts with initial low ASP enrollment and high shares of chil-
ren with immigrant and disadvantaged backgrounds, allowing us to
nvestigate whether the free program enhanced their skill development,
otentially narrowing achievement gaps.

We utilize the staggered rollout in a difference-in-differences anal-
sis to investigate the intention to treat effects of the introduction of
he program on (1) enrollment and (2) learning. The project was pre-
egistered at OSF (https://osf.io/6zrn3) before obtaining the outcome
ata.2 Given that many children would have enrolled regardless of the

2 Our final version differs from the pre-registration plan in the following
ays: (1) While we originally pre-registered using all available data, we ended
p focusing on cohorts starting school from 2013 and onward, as the trends in
utcomes turned out to be very different prior to this year. We do robustness
ith a longer time series, with results reported in the Appendix. (2) Since
2

t turned out to be difficult to link children to schools before they take the
free ASP, we hypothesized that the effects of the program would be
concentrated among children from immigrant and low-income families
who were more likely not to be enrolled in the absence of the free pro-
gram. We expected effects to be driven by enrollment at the extensive
margin. However, there could also be an effect for children who would
have enrolled regardless of the free ASP, either through a change of
the peer group, quality and/or content, an increase in enrollment at
the intensive margin, or due to reduced costs.

Register data allow us to link children to city districts (and hence
treatment status) before they start school, as well as to their families
and to test score records from national tests in reading and mathemat-
ics. The tests were taken during the fall following four (possible) years
of the free ASP. This minimizes attrition and enables a careful analysis
of sub-samples by family background, which is important in our setting
as many children were already enrolled in the ASP. Focusing on sub-
samples allows us to study the outcomes of children in groups that
we expect were underrepresented in the ASP before the free program
was introduced, such as children from immigrant and low-income
families. Going beyond the pre-analysis plan, we use student welfare
surveys to investigate the effect of the rollout on measures of well-
being and bullying, with individual anonymized data linked to school
identifiers. We also use the difference-in-differences specification to
analyze maternal labor supply when the child is 6 and 7 years old,
in line with previous studies that have investigated effects of ASPs on
parental labor supply (e.g., Dehos & Paul, 2023; Felfe et al., 2016).

Our paper contributes to the literature in three important ways.
First, causal evidence on the effects of after-school care is scarce, and
we make an important contribution to the existing literature by evaluat-
ing the effects of a unique ASP reform in Norway. The existing literature
is largely focused on one particular reform in Germany (Felfe & Zierow,
2014; Schmitz, 2022; Seidlitz & Zierow, 2020), and we provide new
knowledge from a context where participation and the counterfactual
differ in meaningful ways. Second, ASPs are regarded as important
for social inclusion and potentially also for school achievement, and
our findings inform the discussion on universal versus targeted pro-
grams for disadvantaged children. Children from disadvantaged back-
grounds, including immigrant children, are usually over-represented
among those who perform below average in school, and better knowl-
edge about programs and policies that can contribute to “leveling the
playing field” is important and of great interest to policymakers. Third,
our paper provides evidence of whether a free ASP policy increases
enrollment. This knowledge is highly relevant for both ASPs and related
programs such as childcare and other organized activities, particularly
when the aim is to increase enrollment among disadvantaged children,
a group that is often underrepresented in universal programs (see
e.g., Drange & Telle, 2020).

Our findings suggest that the take-up was substantial, raising en-
rollment rates from about 70 to 95% in many affected schools. This
shows that the policy achieved the aim of increased enrollment, with
close to universal takeup in the years following the new policy. The
results, however, suggest little overall effects of the policy on academic
performance, neither on average nor across subgroups that were un-
derrepresented in ASPs before the free program and hence more likely
to enroll in the ASP following the policy change. There is also little
evidence of effects on well-being, bullying, and maternal labor supply.

tests in fifth grade, we linked treatment status to the child’s city district of
residence at the start of the year when they enrolled in first grade. (3) We
ended up only studying reading and mathematics, while we pre-registered also
including English as an outcome. This was based on the substantial number
of outcomes we were already testing, and a realization that reading and
mathematics were the most interesting outcomes for our study. (4) We have
ended up including three exploratory outcomes, i.e., well-being and bullying
and maternal labor supply. These were included based on feedback from

conferences and workshops.

https://osf.io/6zrn3
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Taken together, this suggests that increased enrollment induced by
lowering the cost of ASPs did not affect these outcomes. However, with
close to universal enrollment, there may be potential to improve these
outcomes through quality improvements going forward, although this
would imply increased public expenditure.

The rest of the paper is organized as follows: The institutional
context and reform details are presented in Section 2, while Section 3
discusses the identification strategy. Section 4 presents the data, Sec-
tion 5 shows the trends in outcomes and Section 6 presents results.
Finally, Section 7 offers a discussion and some concluding remarks.

2. Institutional context and reform details

Organization. In Norway, children start school in August the year
they turn 6 years old. The school day for the youngest children typically
starts at 8:30 am and ends at 1:30 pm. Before and after the school day,
children in first to fourth grade may enroll in the ASP, which most
often takes place on school grounds. The ASPs are organized at the
municipality level and may be run by both private and public providers,
resulting in somewhat varying costs and content across municipalities
and to some degree also across schools within a municipality.

With a full-time slot, a child can attend ASPs before school, from
7:30 am, and stay after school ends until 4:30/5 pm. In addition, the
child can attend the program during all school holidays, except in July
when schools are closed for the summer. With a part-time slot, a child
can typically stay in the ASP after school ends and until 3:30/4 pm
and can attend the program two days a week during school holidays.
Payment depends on family income and many low-income families are
eligible for a discount. In 2014/2015, the cost of a full-time slot was
about 280 EURO per month for families with a yearly income above 35
000 EURO, 110 EURO for income between 20 000 and 35 000 EURO,
and 60 EURO for income below 20 000 EURO. The fee for a part-time
slot was 50% of a full-time slot. The majority of children attend the
ASP, particularly during their first school years, but the enrollment rate
for children from immigrant families has traditionally been lower.

Public primary schools in Norway follow a neighborhood rule with
catchment areas determined by the municipality. Most students attend
public schools. In 2019, 8 percent of school-aged children in Oslo were
not registered in a public school (Rogne et al., 2021). Private schools
are mostly religious, with alternative pedagogy or with instruction in
other languages such as German, English, or French. Going to a public
school other than your neighboring school is not common, but it is
possible to apply to and be accepted into other schools with available
capacity (Rogne et al., 2021).

Content. ASPs facilitate play, cultural, and leisure activities, adapted
to the age, functioning, and interest of the children, as well as provide
care and supervision (Ministry of Education, 1998). They are viewed as
an important arena for the acquisition of social skills and for language
development, particularly among children who speak another language
than Norwegian at home. The national framework for ASPs (Ministry of
Education, 2020) states their values as recognizing the intrinsic value
of childhood, providing security, care, and well-being, being an arena
for diversity and inclusion, promoting engagement and joy of creating
and the urge to explore, promoting democracy and community, and
contributing to sustainable development. The framework is supposed
to ensure that all children have access to a program with similar values
and content, regardless of where they live.

ASP regulation allows for local variation in organization, content
and priority areas and the municipality of Oslo has its own framework
for ASPs (Oslo Kommune, 2014, 2018). The framework in place from
2014–2018 included five target areas; (1) nature, technology and the
environment, (2) physical activity and play, (3) art, culture and creativ-
ity (4) food and health, and (5) homework and in-depth learning (Oslo
Kommune, 2014). The framework from 2018 onward includes four
target areas; (1) nature, environment, and sustainable development,
3

(2) art culture and creativity, (3) physical activity, and (4) food and t
health, while pedagogical principles, language development, and basic
skill development, including homework help and in-depth learning,
are overarching themes. The municipality of Oslo emphasizes learning-
supporting activities in their ASP, while other municipalities may focus
more on free play and child-initiated activities. This is reflected both
in the framework and in leaders’ and employees’ views on whether
learning supporting activities are important, whether ASPs should co-
operate with schools about content and whether activities should be
child-initiated or should support school activities (Wendelborg et al.,
2018).

In an evaluation of the new national framework for ASPs (Caspersen
& Utmo, 2022), leaders of ASPs were asked about whether the ASP is an
arena where formal language training is carried out. 33% of the leaders
responded yes, absolutely, and another 22% responded yes, partly.
When asked whether children with minority language backgrounds
participate in regular activities, 84% of leaders and 88% of employees
responded yes, absolutely, with the vast majority of the remaining
responding yes, partly.

In Oslo, parents receive yearly questionnaires about ASPs. The
responses from 2018 showed that price was a major reason for not par-
ticipating in ASPs (Varde Hartmark, 2018). For parents with children in
the program, most were satisfied with various aspects of the program.
On a scale from 1 to 5, the average score was 4.3 for whether parents
experienced that their child enjoyed being in the ASP and was safe,
and 4 for whether they were satisfied with the program. When asked
whether ASPs contributed to their child’s social development or the
child’s academic development, the average score was 4 and 3.4. While
there were no big differences in responses across city districts or grade
levels, there were noticeable differences across schools on measures of
satisfaction, with the same schools typically scoring high/low across
categories, suggesting systematic variation in perceived quality.

The free after-school program. Following an initial trial project at
three schools, the city of Oslo gradually introduced a free ASP, begin-
ning with the most disadvantaged city districts and finally including
all of the 15 city districts (102 schools). For the municipality, the cost
of the program was both covering 50% of the parental payment for a
full-time slot, for both previously and newly enrolled children, and an
additional municipality-covered cost for each newly enrolled child.3

The rollout of the program started in the academic year of 2016/
2017 in four city districts (34 schools). Children attending first grade
were eligible in 2016/2017, first and second in 2017/2018, first to
third in 2018/2019, and first to fourth in 2019/2020. In 2017/2018,
the program was expanded to four new city districts (20 schools),
with eligibility following the same pattern as the first expansion. In
2018/2019, two more school districts were included in the program (11
schools), but without the same expansion to older grade levels, i.e., only
first graders were eligible. Similarly, in 2019/2020, the remaining city
districts (37 schools) introduced the program, but only for first graders.
In 2022/23 the program was expanded so that all children in second
and third grade were eligible for the free ASP. The rollout by school
year and grade level is illustrated in Table 1.

The uptake was substantial in schools with initial low rates of en-
rollment. As illustrated in Fig. 1, enrollment for first graders, measured
in October of each year, had a marked increase for all of Oslo in 2016,
the first year of the rollout, and continued to increase gradually in the
following years as the program expanded. In 2016, rollout increased
by about 10 percentage points, from about 80% to 90%, and then
increased further to about 93% from 2017–2019 before stabilizing.

Figs. 2(a) and 2(b), showing the take-up for the city districts that
introduced the free ASP in 2016/17 and 2017/18, reflect the same

3 The cost of free full-time enrollment in ASP for grades 1–4 was in 2018
stimated by the Ministry of Education to be about 3000 EURO per student per
ear for covering parental payments and 930 EURO in additional municipality-
overed costs for new slots (Ministry of Education, 2018). For a part-time slot,
he estimated cost would be at least half.
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Table 1
The rollout of the free after-school program across schools.
Source: Municipality of Oslo.

School year First grade Second grade Third grade Fourth grade

No Yes No Yes No Yes No Yes

2012/13 102 0 102 0 102 0 102 0
2013/14 100 2 100 2 100 2 100 2
2014/15 99 3 99 3 99 3 99 3
2015/16 99 3 99 3 99 3 99 3
2016/17 68 34 99 3 99 3 99 3
2017/18 48 54 68 34 102 0 102 0
2018/19 37 65 48 54 68 34 102 0
2019/20 0 102 48 54 48 54 68 34
2020/21 0 102 48 54 48 54 48 54
2021/22 0 102 48 54 48 54 48 54
2022/23 0 102 0 102 0 102 48 54

Note: The table indicates the number of schools in Oslo of a total of 102 schools without (No) and with (Yes)
a free ASP program at each grade level (first to fourth) for each school year from 2012/13 to 2022/23.
Fig. 1. Share of pupils in after-school programs — entire Oslo, first grade. Note: Share of first graders enrolled in the after-school program, measured in October of each year.
Source: Municipality of Oslo, Department of Education.
pattern found in Fig. 1. In Fig. 2(a), we see that enrollment particularly
increased in the four city districts that introduced ASP in 2016/17;
Grorud, Alna, Stovner and Søndre Nordstrand. These are all city dis-
tricts with a relatively high share of immigrants and enrollment in
the ASP was initially lower than the municipality average. Enrollment
in 2016 increased from 62%–72% to a remarkable 93%–99%, an in-
crease of about 20–25 percentage points. The next school year, the
program was expanded to include four more city districts; Gamle Oslo,
Grunerløkka, Sagene and Bjerke. For these districts, as seen in Fig. 2(b),
initial enrollment in the ASP was higher and there was also a gradual
increase in enrollment occurring from the start of the period, 2013,
until the year before the implementation, 2016. Still, we see a jump in
enrollment of 5–10 percentage points in 2017 when the free ASP was
introduced, with enrollment rates stabilizing around 95% thereafter.
For the remaining city districts for which we do not yet have outcome
measures (with the free ASP for first graders starting in either 2018/19
or 2019/20), initial enrollment was high, already at more than 95% the
year before introducing the free ASP, with little potential for further
increase as the program was introduced.

Fig. 3(d) illustrates the take-up rate for first to fourth grade in
the same period, separate for the city districts that introduced the
program in 2016 and 2017 and the city districts that introduced the
program later (not yet treated). The figure clearly illustrates the gradual
expansion for both treated groups, with increases in enrollment for first
4

grade occurring in the first year of the expansion and subsequently, in
the second, third and fourth grade for the second, third, and fourth year
of the expansion. The not yet treated group includes city districts that
introduced the free ASP for only first graders in 2018/19 or 2019/20
(see Table 1) and for this group, we see very high enrollment rates
across the period.4

Together, these figures illustrate that the rollout was implemented
such that city districts with lower enrollment rates initially, typically
city districts with a larger share of low-income families and immigrants
(see Table 2), were treated first. Also, the policy was very effective at
increasing enrollment in these early districts relative to later districts
where enrollment was already high.

It is important to keep in mind that the free ASP consists of two
different treatments; (1) changing the counterfactual by bringing kids
from other forms of care into formalized ASPs, to a greater extent
occurring in early intervention districts, and (2) reducing the cost
for families already using ASPs, to a greater extent occurring in later
intervention districts. We expect effects to be driven by enrollment at
the extensive margin, where students’ counterfactual modes of care are
important to understand in order to interpret our results. However,

4 See Table A.3 in the Appendix for estimates of enrollment using the
identification strategy described in Eq. (1) of Section 3.
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Fig. 2. Share of pupils in after-school programs — treated city districts, first grade.
Note: Share of first graders enrolled in the after-school program, measured in October of each year, covering the period for our main analysis (2013 and onward).
Source: Municipality of Oslo, Department of Education and Statistics Norway.
Fig. 3. Share of pupils in after-school programs — by treatment status, first-fourth grade.
Note: Share of first graders enrolled in the after-school program, measured in October of each year, covering the period for our main analysis (2013 and onward).
Source: Municipality of Oslo, Department of Education and Statistics Norway.
there may also be an effect for children who would have enrolled
regardless of the availability of the free ASP, either through a change of
their peer group, the quality and/or content of the program, an increase
in enrollment at the intensive margin or due to reduced costs.

Counterfactual mode of care. An in-depth evaluation was carried out
at one of the trial schools, Mortensrud, and included interviews, surveys
and register data (PROBA samfunnsanalyse, 2017). This evaluation
provides important insights that are relevant for understanding our re-
sults. Mortensrud has a particularly large percentage of disadvantaged
students. At the time of the trial, 95% of all children at the school
5

had a different language background than Norwegian and only 70% of
fathers and 30% of mothers were working. The counterfactual to going
to the ASP was mainly reported to be staying at home with mothers in
the afternoon (55%), alternatively with other family members or older
siblings. Being home with mothers as the main alternative mode of care
reflects a high level of parental unemployment at this specific school,
particularly for mothers. Many parents also worked part-time and did
shift work so mothers/fathers were home in the afternoon. Although
alternative care arrangements were available, parents reported wanting
children to attend ASPs to participate in activities, learn Norwegian,
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Table 2
Summary statistics.
Source: Statistics Norway.

Treated 2016 Treated 2017 Comparison

Standardized grade language −0.36 −0.07 0.18
Standardized grade math −0.34 −0.14 0.19
Proficiency language 0.74 0.82 0.89
Proficiency math 0.72 0.77 0.88
Not taking test Language 0.06 0.06 0.03
Not taking test Math 0.06 0.05 0.03
Girl 0.49 0.50 0.49
Immigrant 0.54 0.36 0.14
Continent of origin
Asia 0.38 0.18 0.07
Africa 0.13 0.12 0.04
America_Oceania 0.02 0.03 0.02
Europe 0.47 0.67 0.87
Parents background
Family income 673 840 793 121 1 329 570
Mother has finished high school 0.57 0.72 0.89
Father has finished high school 0.56 0.67 0.86
Mother has a university degree 0.34 0.56 0.75
Father has a university degree 0.30 0.47 0.68
Mother’s education is unknown 0.09 0.07 0.03
Father’s education is unknown 0.10 0.10 0.05

Note: The first, second, and third columns report the mean of the outcome variables
and background variables for children residing in city districts that got access to the
free ASP in 2016 (Treated 2016), in 2017 (Treated 2017) and later (Comparison),
respectively. The construction of covariates is described in Section 4.3.

and have more friends. The schools receiving the free ASP in our study
have on average fewer disadvantaged students, but those who did not
previously attend ASPs likely had similar care arrangements, at least in
the first wave. Also, note that non-participants in ASPs are more likely
to be disadvantaged students (Ministry of Children and Families, 2012-
2013; PROBA samfunnsanalyse, 2017) which is quite different from the
case of Germany, where low-SES families (low income, low education,
single parents, immigrants, and recipients of social transfers) select into
ASPs (Schmitz, 2022).

ASP employees. The official school information system (GSI) reports
n trained and total staff/student ratios at ASPs. Unfortunately, these
ata were not collected during the rollout of the free ASP, but there are
taff/student ratios available for 2014 and 2021. The data, presented in
able A.4, show that while trained staff/student ratios increased some-
hat over these seven years (from about 1 per 50 to 1 per 30 in treated

chool districts), the staff/student ratio remained constant (about 1
er 10), and this pattern was the same for both treated and untreated
istricts. This indicates that staff are hired in response to enrollment,
egardless of treatment status. The Mortensrud evaluation also provides
elevant information about staff composition. Many employees at ASPs
ork part-time. Out of a total of 12.5 full-time equivalent positions,

here were 21 employees, of which 15 were assistants. Assistants typi-
ally did not have any formal education beyond upper secondary school
lthough some had upper secondary vocational degrees from relevant
ields. This composition of staff is typical for ASPs at other schools in
slo as well.

. Identification strategy

The gradual expansion of the free ASP in Oslo implies that a
hild who started as a first grader in a treated school the year before
reatment was not eligible for the free ASP at all, whereas a first grader
ho enrolled the year after was potentially eligible for four years of the

ree ASP. This allows us to implement a difference-in-differences model
omparing outcomes of children starting school just before and after
6

the program was implemented, across city districts that did and did not
implement the free ASP. This strategy will yield unbiased estimates of
the ASP if trends in outcomes are similar for children in treatment and
comparison city districts, if the composition of families stays similar
across districts and time and if treatment effects are homogeneous over
time. Our identification strategy mainly relies on a comparison of the
results for children attending schools in districts that introduced free
ASP in 2016 and 2017 and school districts that did not introduce free
ASP until later.5

Formally this can be expressed by the following difference-in-
differences model with two-way fixed effects:

𝑌𝑖,𝑡 = 𝛼 + 𝜆𝐶𝑡 + 𝛽𝐷𝑖 + 𝛿𝐷𝐷𝑖,𝑡 + 𝜂𝑋
𝜏
𝑖 + 𝜀𝑖,𝑡 (1)

where 𝑌𝑖,𝑡 is the standardized result from national tests in fifth grade
in reading and mathematics of child 𝑖 belonging to cohort 𝑡.6 𝐷𝑖 are
city district fixed effects indicating the city district that child i resides
in the year they start school7 and 𝐶𝑡 are cohort fixed effects. 𝐷𝐷𝑖,𝑡, our
ariable of interest, picks up the interaction between residing in a city
istrict that introduces free ASP and belonging to an eligible cohort.8
𝜏
𝑖 is a vector of covariates measured at year 𝜏, when the child is age

ive, and indicates the pre-treatment socioeconomic characteristics of
he individual (gender and birth quarter) and parental characteristics
whether mother and father is born abroad, mother’s continent of
rigin, parental education and family income). 𝜀𝑖,𝑡 is the error term with
onditional expectation zero. Standard errors are clustered at the city
istrict level, accounting for dependency within the city district.

The model can also be expressed using an event study specification:

𝑖,𝑡 = 𝛼 + 𝜆𝑡 +
−1
∑

𝜇=−7
𝛾𝜇𝐷𝑖,𝑡 +

1
∑

𝜇=0
𝛿𝜇𝐷𝑖,𝑡 + 𝜂𝑋

𝜏
𝑖 + 𝜀𝑖,𝑡 (2)

here treatment effects are separated into pre-treatment leads (𝛾) and
ost-treatment lags (𝛿) relative to the year before treatment. Finding
eads that are not significantly different from the year before treat-
ent lends support to our common trends assumption. Lags that are

ignificantly different from the year before treatment suggest effects of
reatment and also show how treatment effects develop over time.9

Due to the time between treatment (starting in first grade after the
rogram was introduced) and testing (fifth grade), data is currently
vailable for outcomes in two post-treatment years; for the first and
econd treated cohorts from the first expansion (test year 2020 and

5 See Roth et al. (2023) and de Chaisemartin and d’Haultfoeuille (2023)
or reviews covering the advances in the recent difference-in-differences lit-
rature, including papers by Borusyak et al. (2022), de Chaisemartin and
’Haultfoeuille (2020), Sun and Abraham (2021), Callaway and Sant’Anna
2021) and Goodman-Bacon (2021).

6 In the pre-registration plan, we also suggested studying results on national
ests in English, but we concluded that the Norwegian reading test should be
ufficient to pick up changes in language proficiency.

7 We assign children to city districts in the start of the year when they turn
years old, i.e., about eight months before they start school.
8 For the case with a single treatment period, the model can be expressed as

𝑖,𝑡 = 𝛼+𝜆𝑡+𝛽𝐷𝑖+𝜆(𝐷𝑖×𝑃𝑜𝑠𝑡𝑡)+𝜂𝑋𝜏

𝑖 +𝜀𝑖,𝑡 where 𝐷𝑖 is a dummy variable equal
to 1 if the child lives in a city district that introduced the free ASP during the
period we study and 𝜆𝑡 are cohort fixed effects that absorb the post-treatment
indicator. 𝐷𝑖 × 𝑃𝑜𝑠𝑡𝑡, the variable of interest, is a dummy variable equal to 1
if the child lives in the treatment area and starts school in or after the year
the free ASP was introduced.

9 This interpretation assumes homogeneous treatment effect profiles, as
estimates for one relative period are potentially contaminated by the effects
of other relative time periods in the sample, including the excluded time
period (Sun & Abraham, 2021). For our event study specification, we present
results using the Callaway & Sant’Anna estimator csdid (Callaway & Sant’Anna,
2021; Rios-Avila et al., 2022), which takes this into account.
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2021) and for the first cohort from the second expansion (test year
2021). For pre-years, we initially pre-registered that we would use
all cohorts available, which in practice would imply children starting
school in 2010 and onward.10 However, after a careful inspection of
the trends in the pre-treatment period, our main analysis focuses on
children starting school from 2013 and onward as there seems to be
a trend break in test scores for all groups between 2012 and 2013.
We report results from analyses where we also include cohorts of
school starters 2010–2012 as a robustness check. Lastly, we need to
pay particular attention to the three trial schools where the program
was implemented before the rollout. In the analysis, we exclude pupils
who take their national test at these schools.

With multiple periods and variation in treatment timing, hetero-
geneous treatment effects may cause biased estimates due to early
adopters entering the control group. For our time window, the worry
is that the first expansion group (early adopter) becomes a control
group for the second expansion group (later adopter). We investigate
the potential for these biases by presenting the results from an event
study specification, as well as presenting results using the Callaway
& Sant’Anna estimator csdid (Callaway & Sant’Anna, 2021; Rios-Avila
et al., 2022). When we estimate the results using csdid, we specify the
not yet treated option. This allows us to use the not yet treated city
districts as a control for those receiving the free ASP in the first wave
of the rollout.

In our pre-registration, we only included academic outcomes. How-
ever, we have added an exploratory analysis where we investigate
whether the expansion of ASPs affected maternal labor supply. We
estimate Eq. (1) for two separate outcomes: mothers’ linear earnings in
the year the child turns 6 and the year the child turns 7, respectively. In
an additional exploratory analysis, we use data from a student survey
that is run every year by the Directorate of Education where fifth grade
students answer questions about their experience of being in school and
the school’s social environment. We study the two topics covered in
the survey that we think hold relevance for our purpose, bullying and
well-being, and estimate effects using Eq. (1).

4. Data

4.1. Sample construction

Our study population is primary school students in Oslo and their
families, collected from the demographic registries of Statistics Norway.
We include all children registered in a city district in Oslo on January
1 the year when they are eligible to start school. Children are linked
to parents and siblings with a unique identifier. For children, we
include data on educational outcomes and information about school
district, gender, and immigrant background. For parents, we include
information on family income and educational attainment, as well as
the mother’s continent of origin.

The rollout of the program is linked by school identifiers and year.
The data on the rollout of the free program was collected from the
municipality of Oslo and includes information on the treatment status
for each school and grade level each year. We include test scores for
children starting school from 2013 (2010 in robustness analyses) and
onward.

Three schools in two different city districts were part of a trial
project where they had access to the free ASP before the rollout.
In these schools, there was also an emphasis on the content of the
program. National test results from these schools were excluded from

10 Due to a child care program providing free part-time child care slots in
he same city districts that received the first wave of ASP treatment, including
ohorts starting school prior to 2010 would imply that post and pre-cohorts
ould have differing trends due to other reasons than the ASP policy.
7

the analysis, however, results change very little if these schools are
included.

To study the effects of the free ASP on student welfare, we use
data from a student welfare survey called Elevundersøkelsen that takes
place every year in the fall of fifth grade.11 We have individual data
inked to school identifiers, but these are anonymized and cannot be
inked to the rest of the data at the individual level, preventing us from
tudying sub-samples for this outcome. We have access to tests from
017–2021 and thus our data cover the same cohorts as in the main
nalysis, i.e., children starting school from 2013–2017.

.2. Outcome variables

The main outcome variables are collected from compulsory national
ests in the subjects of reading and mathematics. These tests are taken
t the start of fifth grade, i.e., the cohort starting school in 2013 and
ested in the fall of 2017. The outcome consists of a continuous variable
hat measures overall performance as a scaled score based on a 2-
arameter item response theory (IRT) model, as well as a categorical
ariable taking the value 1, 2, or 3 depending on performance. The
ests are developed and validated by experts in test development and
sychometrics and are designed to capture the full range of skills in
hese subjects. The results are mainly used to collect information about
tudents’ skills and to track school development over time. Results are
onveyed to teachers and parents but have no direct consequence for
tudents apart from the aim of adapted education. About 96% of all
tudents in Norway take the test; students with special needs and those
ollowing introductory language courses may be exempted. Note that
he register data allow us to follow children who move from Oslo during
r after treatment. Since the national tests are taken across the country,
child who lives in a city district in Oslo before starting school (and

s registered in our sample), may move to another part of the country,
ut still be registered with academic outcomes in our data.12

We show separate estimates for reading and mathematics using
oth the scaled score as well as dummy variables for each subject
hat measure if the individual scores 2 or 3 (and not 1). The latter
ariable is constructed to better capture changes in reading or math
roficiency among low-performing children. In addition to the test
cores outcomes, we construct dummy variables that capture if the
hild was exempted from the test.

To explore whether the free ASP program induced some mothers
o work more, we construct an earnings measure capturing mothers’
inear earnings13 the year their child or children in the sample turn

and 7 respectively. We emphasize that because this outcome was
ot pre-registered in our data, this analysis should be regarded as
xploratory.

In another exploratory analysis, we use the student welfare survey
o look at potential effects on student well-being and perceived bully-
ng. The well-being measure is based on one single question: ‘‘Do you

11 The Student Survey can be carried out in all grades from fifth and onward.
The survey must be carried out in 7th, 10th, and 11th grade, whereas it is
decided on the school level whether the survey is carried out in other grades as
well. Students can choose whether to answer. Our sample size is reduced from
about 35 000 to about 28 000 when we go from looking at school academic
outcomes to student welfare. The number of schools is very similar and the
reduction in sample size is mainly caused by non-response among students. As
we are not able to link these data to register data, we are unfortunately not
able to investigate the characteristics of non-responders.

12 Overall, the share of children that we find registered in a city district in
Oslo on January 1 the year they start school and who take the national test
in another municipality in fifth grade is 11.6%.

13 We adjust income by the basic amount (Grunnbel≇pet), which is adjusted
for inflation and wage growth by the Norwegian parliament every year and is
included in most formulas for public welfare transfers.
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Fig. 4. Trend in national test scores, all students.
Note: The 𝑥-axis corresponds to the year the children start school. The test is taken four years later, i.e., in 2021 for the last observation in the figure.
Source: Statistics Norway.
Fig. 5. Trend in national test scores, immigrants.
Note: The 𝑥-axis corresponds to the year the children start school. The test is taken four years later, i.e., in 2021 for the last observation in the figure.
Source: Statistics Norway.
enjoy school?’’14 and the answer is graded from 5 (Yes, absolutely),
to 1 (Not at all). The bullying outcome is based on the row-mean of
two questions, where the first is ‘‘Have you experienced bullying in
school during the previous months?’’ and the second is ‘‘Have you
experienced digital bullying (on cell phone, iPad or PC) during the
previous months?’’.15 The answer is graded from 5 (Not at all) to 1
(Several times a week).

4.3. Control variables and sub-sample stratification

The background characteristics of the children and their families,
including family income and education, are measured the year before
the child starts school to ensure that they are not endogenous to
treatment. For the child, we construct a dummy taking the value 1 if the
child is female and 0 if male, as well as dummies for quarter of birth.
Having an immigrant background is defined as having two parents born
abroad. We also construct dummies for the mother’s continent of origin.
The control for family income is the average income of the mother and
father. For educational attainment, we construct dummies on whether
the mother/father has finished high school or college, respectively.

14 Original question in Norwegian: ‘‘Trives du på skolen?’’
15 Original questions in Norwegian are respectively: ‘‘Er du blitt mobbet av

andre elever på skolen de siste månedene?’’ and ‘‘Er du blitt mobbet digitalt
(mobil, iPad, PC) de siste månedene?’’
8

Following the pre-registration plan, we study sub-samples by mother’s
education (finished high school or not), immigrant background, and
whether family income is below 60% of median family income.16

Table 2 shows descriptive statistics separately for both treatment
groups and for the comparison group. The 2016 treatment group has
a higher share of immigrants (0.54) than the 2017 treatment group
(0.36) and both are higher than the comparison group (0.14). The
share with an immigrant background from Asia and Africa (mother’s
continent of birth) is 0.38 and 0.13 in the 2016 treatment group, 0.18
and 0.12 in the 2017 treatment group and only 0.07 and 0.04 in the
comparison group. Parental education is gradually increasing from one
group to the next. As pointed out earlier, this is expected since the
rollout started with the city districts with the lowest socioeconomic
backgrounds and continued to the city districts next in line. The identi-
fying strategy when using difference-in-differences, however, hinges on
common trends rather than common levels as well as the composition
of families staying similar across treated and non-treated districts.

5. Trends in outcomes

We begin with a visual inspection of trends in our outcome variables
separately for treatment and control groups. Figs. 4(a) and 4(b) show

16 By mistake, we pre-registered that low income should capture children
with a family income below 40% of the median. The intention was to use the
EU60 measure, which is what we have done in the analysis.
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Table 3
Main results.
Source: Statistics Norway.

Reading Mathematics

Score Proficiency Exempted Score Proficiency Exempted

Panel 1: Two way fixed effects

𝐷2016∕2017 0.017 −0.009 −0.002 0.017 0.004 −0.001
(0.037) (0.008) (0.005) (0.028) (0.008) (0.004)

CI with wild bootstrap [−.075, .104] [−.028, .010] [−.014, .010] [−.051, .086] [−.015, .022] [−.010, .008]
N 33079 33079 34659 33086 33086 35026

Panel 2: Two way fixed effects with covariates

𝐷2016∕2017 0.006 −0.013 −0.001 0.010 0.002 −0.000
(0.035) (0.008) (0.005) (0.026) (0.009) (0.004)

CI with wild bootstrap [−.078, .084] [−.033, .005] [−.013, .011] [−.053, .077] [−.018, .020] [−.009, .009]
N 33079 33079 34659 33086 33086 35026

Panel 3: Callaway & Sant’Anna (csdid)

ATT 0.067+ 0 0.003 0.021 0.007 −0.001
(0.041) (0.010) (0.005) (0.036) (0.013) (0.007)

CI with wild bootstrap [−.005, .139] [−.020, .020] [−.006, .013] [−.054, .096] [−.015, .012] [−.020, .034]
N 33079 33079 34659 33086 33086 35026

Mean 50.3 .78 .06 49.8 .75 .06

Note: Standard errors in parentheses +𝑝 < 0.10, * 𝑝 < 0.05. Panel 1 reports the results based on Eq. 1, whereas Panel 2 displays outcomes from
Eq. 1 with covariates described in Section 4.3. Standard errors in both are clustered at the city district level, whereas the CI interval reported
is calculated from standard errors using the wild bootstrap procedure. Panel 3 reports results from the csdid estimator described in Callaway
and Sant’Anna (2021), with standard errors estimated with the wild bootstrap procedure (wboot). Includes cohorts starting school in Oslo from
2013–2017. Mean refers to children in city districts that received treatment in 2016 or 2017, measured in 2015. In the regressions, the score
is standardized, and hence the estimates are reported as percent of a standard deviation.
the average national scaled test score for reading and mathematics,
respectively, for cohorts starting first grade from 2013 to 2017, sep-
arately for the 2016 and 2017 treatment groups and the comparison
group. Although scores in reading and mathematics are both higher in
comparison than treated districts, as expected, the pattern in trend is
the same for both treatment and control districts for the three years
before treatment,2013–2015, while the trends are less stable before
2013.

For the 2016 treatment group, there are two cohorts in the post-
treatment period. For both reading and mathematics, test scores in the
first cohort (started school in 2016) relative to the comparison group
do not seem to change, but there is a slight relative increase for the
second cohort (started school in 2017). For the 2017 treatment group,
we see an increase for the first treated cohort (who started school in
2017) relative to the comparison group.

A second notable observation from the figures is the comparison
of the two treatment groups in 2016, as this is a comparison of early
and later treated units. As the reform was gradually rolled out to less
and less socioeconomically disadvantaged school districts, these are
the most comparable in terms of background characteristics. In both
figures, we see no sign that scores developed differently for these two
groups in 2016.

However, average effects could conceal important heterogeneity.
Specifically, we hypothesized that children with immigrant
backgrounds would benefit the most from the policy, both due to their
low relative enrollment before the introduction of the free ASP and
because enrollment would increase their daily exposure to a setting
where the Norwegian language is dominant. If this was indeed the case,
we would expect stronger effects for reading than for mathematics.
In Figs. 5(a) and 5(b) we therefore look at the same trends for the
immigrant population only. The average scores are somewhat more
jumpy in the pre-treatment period than for the population as a whole,
reflecting the now smaller sample.

There does not seem to be any visual evidence of a positive effect
on school performance of the free ASP for the first cohort of treated
first graders (2016 for the 2016 treatment group), as the treatment
group does not show any growth for treated children relative to the
comparison group. For 2017 there is some sign of an improvement for
both treatment groups relative to the comparison group.
9

Fig. 6. Event study estimates of student outcomes, all children
Note: The 𝑥-axis corresponds to the year the children start school. The test is taken
four years later, i.e., in 2021 for the last observation in the figure.
Source: Statistics Norway.
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To investigate whether there is heterogeneity in the distribution of
effects, we also look at a specification using an indicator for where read-
ing and mathematics scores are above a lower threshold, i.e., whether
the categorical proficiency level is 2 or 3 rather than 1 (see Figs. A.1(a)
and A.1(b) for the whole population and Figs. A.2(a) and A.2(b) for
children with immigrant backgrounds in the Appendix). We see that the
trends follow each other more closely over the pre-treatment period.
There is still no visual sign of an effect of the free ASP on the first cohort
of treated children (2016) while there is a slight relative increase in the
second year (2017) where both treatment groups have treated children.

One reason to exempt children from the tests, would be if their
language proficiency is so poor that it becomes difficult to understand
the test questions. This implies that being exempted from the test is
an outcome in itself, as treatment could potentially affect this mar-
gin. If more children take the test because their language proficiency
has improved, we might also see a decrease in the mean results, as
these children likely belong to the lower end of the distribution. We
investigate trends for whether students are exempt from the test (see
Figs. A.3(a) and A.3(b) for the whole population and Figs. A.4(a) and
A.4(b) for children with an immigrant background in the Appendix).
Here the trends are less stable in the pre-treatment period. In the post-
treatment period, there was a slight decrease in the share not taking the
test in 2016 for the treatment group relative to the comparison group,
followed by a small increase in 2017.17

6. Results

6.1. Main results

In Panel 1 and Panel 2 of Table 3, we present results based on an
estimation of Eq. (1), with and without covariates. Standard errors clus-
tered on the city district level are in parentheses, whereas confidence
intervals for the estimates are reported with wild bootstrapped standard
errors. Outcome variables are scaled scores, normalized to have a mean
of 0 and standard deviation of 1 for the entire period, an indicator for
proficiency and whether students are exempted from the test, for both
reading and mathematics. We restrict the estimation window to the
cohorts starting first grade in the years 2013–2017, where we observed
stable pre-trends across outcomes.18 In light of the new developments
in the difference-in-differences literature, Panel 3 presents results from
the Callaway & Sant’Anna estimator csdid.19 The results reflect what
we observed when inspecting the trend figures — for most outcomes,
there are no measurable effects of introducing the free ASP on national
tests, regardless of specification. The signs of the estimates are in the
expected direction, except for reading proficiency in the two-way fixed
effects specification. Adding covariates in Panel 2 barely moves the

17 Covid-19 could interfere with our treatment effects since the post-
reatment period includes national tests taken in the fall of 2020 and 2021.
owever, schools were only closed for about 6 weeks, they prioritized children

n grades 1–4 when reopening and the number of Covid-19 cases in Norway
as relatively low in this period. National test results from 2020 and 2021

how few signs of learning loss neither at the aggregate level nor for partic-
larly vulnerable groups and there is no differential trend for treatment and
omparison groups. There are also no signs of differential trends in the share
f students taking national tests.
18 Results using the entire estimation window (2010 and onward) are
resented in the Appendix (Table A.2) and are consistent with the main results.
19 We have run various combinations of treatment and control comparisons,

ncluding separately comparing the 2016 treatment group and the 2017
reatment groups to the comparison group, so that early adopters serve as a
omparison group for the later adopters. We have also used the 2017 treatment
roup as a comparison group for the first cohort of the 2016 treatment group.
ince the rollout was gradually implemented to less and less socioeconomically
isadvantaged city districts, these are potentially the most comparable districts
or the first year of treatment. The results are consistent across specifications.
10
estimates. The 95% confidence interval for the reading result is [−.078,
084], which implies that we can reject negative and positive effects
arger than 8% of a standard deviation. We note that this confidence
nterval includes quite large effect sizes, in both a negative and positive
irection. In Panel 3, where we show results from the specification that
mplements the csdid estimator, all estimates are either zero or have a
ositive sign. We see a positive estimate of 6.7% of a standard deviation
or reading, significant at the 10% level, whereas the other estimates
re mostly small and not significant. The 95% confidence interval for
he reading result in the csdid specification is [−.01, .15]. From the

second column, we note that the estimate for reading proficiency is
precisely estimated in this specification. This indicates that the positive
estimate for reading is likely not driven by students in the lower part
of the distribution.

As mentioned previously, average effects could conceal important
heterogeneity. We are particularly interested in whether children with
immigrant backgrounds benefit from the policy, in addition to children
from families with low income or where the mother is a high school
dropout. We should keep in mind that a motivation behind the policy
was to provide children from immigrant families with the opportunity
to enroll in the ASP. Hence, even though we do not observe individual
enrollment, we expect that this is the sub-group that likely is more
directly affected by the policy. At the same time, the change in peer
composition and the increased number of children could potentially
change the dynamics of the ASP environment for children that were
already enrolled, although the expected direction and size of this effect
is not necessarily clear (Epple & Romano, 2011; Leuven & Oosterbeek,
2018; Sacerdote, 2011; Schanzenbach, 2020).

Results using the two-way fixed effects estimator without covari-
ates are presented in Table 4 and show few signs of heterogeneous
effects.20 If anything, the signs are in the opposite direction of what we
would expect, with positive signs for children from a more advantaged
background. In the Appendix, Table A.1, we show similar results with
covariates included. It is reassuring that the results are robust to this
inclusion. Note that while the lack of effects suggests that the program
did not promote language learning in the population of children with
an immigrant background, it may be seen as reassuring that results for
the population likely already enrolled are unchanged. This indicates
that the inflow of children from less advantaged backgrounds to the
ASPs did not have a negative spill-over effect on those who enrolled
regardless of the policy.

Next, we present results for the event study specification in Fig. 6
for all children and Fig. 7 for children with immigrant backgrounds.
The specification is based on an estimation of Eq. (2), omitting the last
not-treated cohort starting school in 2015. The first year of treatment
is then a combination of treated and non-treated cohorts from the
treatment groups, while the second year of treatment includes the
second treated cohort from the 2016 treatment group and the first
treated cohort from the 2017 treatment group.

The estimates for test score and proficiency level drop slightly in the
first post-treatment year and increase again in the second treatment
year, but these changes are not significant. Fig. A.5 in the Appendix
presents the event study using the csdid estimator. The pattern is
consistent with no apparent effect of treatment in the post-periods.
Results for children with an immigrant background are similar, but we
see a more jumpy pattern likely reflecting the decrease in sample size.

All in all, our results for child academic outcomes suggest that
the free ASP did not impact child cognitive development, neither
overall nor in the sub-samples which likely were more affected by
the policy. Thus, our results do not lend support to the idea that a

20 We have also done exploratory analyses of sub-samples by gender and
for a sub-sample of children whose mother did not work before the free ASP.
We do not find differences by gender, and effects are also not significant for
children of non-working mothers.
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Table 4
Sub-sample analysis.
Source: Statistics Norway.

Reading Mathematics

Score Proficiency Exempted Score Proficiency Exempted

With immigrant background

𝐷2016∕2017 −0.013 −0.026 −0.007 −0.018 −0.012 0.005
(0.039) (0.016) (0.012) (0.049) (0.021) (0.011)

CI with wild bootstrap [−.100, .0.066] [−.068, .010] [−.037, .020] [−.114, .093] [−.055, .037] [−.022, .029]
N 9288 9288 10155 9300 9300 10273

Without immigrant background

𝐷2016∕2017 0.030 0.007 0.003 0.025 0.014 −0.000
(0.047) (0.010) (0.005) (0.033) (0.010) (0.004)

CI with wild bootstrap [−.084, .0.133] [−.018, .029] [−.007, .016] [−.048, .107] [−.006, .036] [−.011, .008]
N 23791 23791 24504 23786 23786 24753

Above 60% of median family income

𝐷2016∕2017 0.042 0.001 0.006 0.004 0.016+ 0.002
(0.043) (0.009) (0.006) (0.031) (0.009) (0.005)

CI with wild bootstrap [−.067, .0.136] [−.023, .020] [−.007, .021] [−.035, .110] [−.007, .034] [−.009, .015]
24828 24828 25535 24784 24784 25762

Below 60% of median family income

𝐷2016∕2017 −0.034 −0.024 −0.017 −0.024 −0.001 −0.003
(0.049) (0.019) (0.010) (0.042) (0.023) (0.008)

CI with wild bootstrap [−.152, .0.072] [−.067, .021] [−.043, .004] [−.114, .068] [−.052, .055] [−.023, .016]
N 8251 8251 9124 8302 8302 9264

Mother is a high school graduate

𝐷2016∕2017 0.009 −0.002 0.005 0.022 0.014+ 0.001
(0.043) (0.010) (0.005) (0.029) (0.008) (0.003)

CI with wild bootstrap [−.103, .0.104] [−.024, .019] [−.006, .018] [−.004, .094] [−.003, .030] [−.006, .008]
N 25787 25787 26601 25743 25743 26857

Mother is not a high school graduate
𝐷2016∕2017 0.030 −0.018 −0.000 −0.007 0.001 0.010

(0.044) (0.019) (0.012) (0.047) (0.026) (0.011)
CI with wild bootstrap [−.082, .0.122] [−.061, .026] [−.029, .025] [−.111, .107] [−.058, .061] [−.014, .034]
N 7292 7292 8058 7343 7343 8169

Note: Standard errors in parentheses +𝑝 < 0.10, * 𝑝 < 0.05. Effects for scores are reported as percent of the standard deviation. All panels report
results based on Eq. (1). Sub-samples are described in Section 4.3. Standard errors are clustered at the city district level, whereas the CI interval
reported is calculated from standard errors using the wild bootstrap procedure. Includes cohorts starting school in Oslo from 2013–2017.
Table 5
Student welfare survey.
Source: Source: Statistics Norway and the Directorate of Education.

Well-being Bullying

Two way fixed effects

𝐷2016∕2017 −0.023 0.005
(0.035) (0.027)

CI w/wild bootstrap [−.099,.064] [−.057,.062]
N 29 145 28 871

Callaway St.Anna (csdid)

ATT −0.016 −0.030
(0.042) (0.029)

CI w/wild bootstrap [−.097, .0.064] [−.088, .0.029]
Mean 4.23 4.63
N 29 145 28 871

Note: Standard errors in parentheses +𝑝 < 0.10, * 𝑝 < 0.05. Panel 1 reports results based
n Eq. (1) and with the outcomes Student well-being and Bullying whereas Panel 2
isplays the same outcomes based on a regression using the csdid estimator described in
allaway and Sant’Anna (2021). Standard errors are clustered at the city district level
nd are estimated using the wild bootstrap procedure (wboot). Confidence intervals are
hown in brackets. Includes cohorts starting school in Oslo from 2013–2017.

niversal ASP can help reduce educational inequalities, as suggested
y Schmitz (2022). However, our results are in line with Felfe and
ierow (2014), who estimate a value-added model and find no effects
n school outcomes. They do, however, find positive effects on socio-
ehavioral development, but this is not possible for us to estimate with
he data we have available.
11
6.2. Exploratory analyses

Although we find no effect of the free ASP on academic perfor-
mance, the program may have led to other effects for both students and
families. Going beyond the pre-analysis plan, we use student welfare
surveys to investigate the effect of the rollout on measures of well-
being and bullying. We also investigate the effect of the free ASP on
maternal labor supply, measured by linear earnings when the child is
6 and 7 years old.

In Table 5, we present results for student well-being and bullying
using the two-way fixed effects and csdid estimators (covariates not
available). We keep in mind that a high mean value for well-being
indicates high well-being and that a high mean value for bullying
indicates low bullying. None of the results are significant, although
if anything, the signs indicate a somewhat less healthy school socio-
emotional environment. Standard errors are substantial, making it hard
to draw any clear conclusions.

Table 6 presents results for maternal labor supply using the two-
way fixed effects (without and with covariates) and the csdid estimator.
Here, we study the overall effect and effects in the sub-samples where
we would expect mothers to be more affected, i.e., the immigrant pop-
ulation where we know from other sources that under-representation
was substantial before the expansion of the free ASP. We keep in mind
that while many children of immigrants were not enrolled in the ASP
before the new policy, most other children already attended. For these
latter families, the free ASP raised family income compared to the
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Fig. 7. Event study estimates of student outcomes, children with immigrant background
Note: The 𝑥-axis corresponds to the year the children start school. The test is taken
four years later, i.e., in 2021 for the last observation in the figure.
Source: Statistics Norway.

counterfactual with no change in the price of the ASP. We report effects
both the year the child turns 6 (and enrolls in school in August) and
the year the child turns 7. If there is indeed an effect on mothers’
labor supply of the free ASP, we might expect that effects are more
pronounced the year the child turns 7, both because we capture 12
months of the free ASP at 7 (compared to August–December the year
they turn 6) and because it might take some time to find a job.

In Panel 1, we report the effects on mothers’ labor supply for the
entire sample. While the direction of the estimate is positive for the
two-way fixed effects, it turns negative when we add covariates. The
csdid estimator produces a positive estimate, but standard errors are
substantial. We next turn to Panel 2 to look at the effects for mothers
with immigrant backgrounds. We see that results are positive and quite
consistent across specifications. Estimates for the year when the child
turns 6 are not significant, but the year the child turns 7 we see that
the estimate is larger and precisely estimated when adding covariates.
Reassuringly, the csdid estimator produces a similar estimate. The size
of the effect is between 1500–2000 USD and constitutes about 10
percent of earnings for this group the year before the new policy. Lastly,
in Panel 3, looking at the effects for mothers without an immigrant
background, we see a very different pattern. Here, the two-way fixed
effects estimates are negative and substantial in both years, suggesting
that mothers on the margin reduce their labor supply when the price
of the ASP is reduced. However, estimates are imprecise and the csdid
estimates do not confirm the larger two-way fixed effects results, and
hence we are reluctant to draw strong conclusions for this group.
12
7. Discussion and conclusion

We study the rollout of a free part-time after-school program in
the municipality of Oslo. The take-up was substantial, raising enroll-
ment rates from about 70 to 95% in many affected schools. Using
register data that allow us to link children to city districts (and hence
treatment status), to their families, and to test score records from
national tests in reading and mathematics, we estimate whether the
increase in enrollment in ASP affected learning outcomes for students.
Our results suggest no overall effects of the program on academic
performance. We expected the immigrant population to benefit more
from the program, both due to a pre-program lower enrollment rate and
as enrollment possibly increased exposure to the Norwegian language.
We also expected students from low-income families and students with
low-educated mothers to benefit more from the program. However,
we find little support for enhanced academic performance for these
children. On the flip side, it may be seen as reassuring that results for
the population that would have enrolled in the ASP regardless of the
free ASP are unchanged. This indicates that the inflow of children from
less advantaged backgrounds to the ASP did not generate negative peer
effects.

Increased interaction with school peers could still matter for the
social environment in school and we therefore use student surveys
to investigate the effect of the rollout on well-being and bullying in
an exploratory analysis. The results do not lend support to free ASP
improving students’ socio-emotional welfare in treated schools. Due to
data limitations, we cannot carry out the analysis by immigrant back-
ground, and hence we are cautious when concluding on this outcome.
In a second exploratory analysis, we investigate whether maternal labor
supply increases when the family gains access to the free ASP. We
find no effect for the overall population, but we show that there is
a higher labor supply measured by earnings for immigrant mothers.
This suggests that the program, albeit failing to enhance child cognitive
development, increased labor supply for a group of mothers who were
more likely to enroll their children in the ASP as their children were
under-represented before the rollout.

All in all, our results for child academic outcomes suggest that the
free ASP did not impact child cognitive development, neither overall
nor in the sub-samples which likely were more affected by the policy.
Thus, our results do not lend support to the idea that a universal ASP
reduces educational inequalities, as suggested by Schmitz (2022). Our
results are rather more in line with Felfe and Zierow (2014) who do not
find effects on school outcomes. Their study, however, finds a value-
added effect on socio-behavioral development. While we do not find
support for such effects in our study, the lack of individual data for
this outcome and the quality of the measure is a shortcoming.

Why do these studies in somewhat similar contexts find such dif-
ferent results? Previous studies suggest that the quality of ASPs may
contribute to explaining positive effects (Kremer et al., 2015). Nor-
wegian ASPs are characterized by free play rather than structured
learning activities, which may not be a sufficient tool if the goal is
to impact academic results. One striking difference across the contexts
seems to be that while the staff/student ratio in our setting is similar
to ASPs in Germany, where the most closely related studies of ASPs
are from, the share of trained staff is substantially lower (Felfe &
Zierow, 2014; Schmitz, 2022). Also, in the German setting, children
already in ASPs are often from low-SES backgrounds, and more often
immigrants (see e.g., Schmitz, 2022). Thus, these programs may be
more suited to engage newly recruited children from such backgrounds.
In Norway, there is a positive selection into the ASPs in the first
place, and perhaps the program is less suited to enhance the child
development of marginalized children, not the least because the ed-
ucational background of the employees is so low. It may be that more
skilled staff could enhance the program quality and accommodate for
more structured learning supporting activities in the Norwegian setting.
We note, however, that adding learning activities and more structure
would imply a more expensive program and lead to increased public
expenditure.
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Table 6
Maternal labor supply.
Source: Statistics Norway.

Labor supply, child is 6 Labor supply, child is 7

Without controls With controls Csdid Without controls With controls Csdid

Panel 1: All

0.013 −0.069 0.046 0.037 −0.048 0.099
(0.067) (0.052) (0.078) (0.076) (0.054) (0.087)

CI w/wild bootstrap [−.121, .0.175] [−.185, .046] [−.110, .201] [−.125, .225] [−.167, .080] [−.060, .257]
N 35026 35026 35026 35026 35026 35026

Panel 2: With immigrant background

0.093 0.080 0.117 0.169+ 0.155* 0.218*
(0.099) (0.090) (0.089) (0.080) (0.069) (0.091)

CI w/wild bootstrap [−.146, .0.301] [−.140, .273] [−.043, .277] [−.019, .343] [−.009, .302] [.057, .378]
N 10273 10273 10273 10273 10273 10273

Panel 3: Without immigrant background

−0.058 −0.130+ −0.017 −0.063 −0.138+ −0.015
(0.067) (0.066) (0.082) (0.070) (0.065) (0.069)

CI w/wild bootstrap [−.215, .0.084] [−.286, .017] [−.177, .143] [−.220, .077] [−.275, .008] [−.147, .117]
N 24753 24753 24753 24753 24753 24753

Note: Standard errors in parentheses +𝑝 < 0.10, * 𝑝 < 0.05. Results are based on Eq. 1 with the outcome Mothers’ linear earnings (adjusted with the basic amount
G), without and with covariates respectively, and the same outcome based on a regression using the csdid estimator described in Callaway and Sant’Anna (2021).
Standard errors are clustered at the city district level, whereas the CI interval reported is calculated from standard errors using the wild bootstrap procedure.
Standard errors using the csdid estimator are estimated with the wild bootstrap procedure (wboot). Includes cohorts starting school in Oslo from 2013–2017.
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Appendix A

See Figs. A.1–A.5 and Tables A.1–A.4.
Table A.1
Sub-sample analysis with covariates.
Source: Statistics Norway.

Reading Mathematics

Score Proficiency Exempted Score Proficiency Exempted

With immigrant background

𝐷2016∕2017 −0.007 −0.025 −0.007 −0.015 −0.012 0.004
(0.027) (0.015) (0.012) (0.037) (0.021) (0.010)

N 9288 9288 10155 9300 9300 10273

Without immigrant background

𝐷2016∕2017 0.010 0.003 0.004 0.015 0.011 0.001
(0.034) (0.010) (0.005) (0.026) (0.010) (0.004)

N 23791 23791 24504 23786 23786 24753

Above 60% of median family income

𝐷2016∕2017 0.017 −0.005 0.008 0.024 0.012 0.003
(0.031) (0.009) (0.005) (0.026) (0.009) (0.004)
24828 24828 25535 24784 24784 25762

Below 60% of median family income

𝐷2016∕2017 −0.035 −0.026 −0.016 −0.033 −0.007 −0.002
(0.032) (0.015) (0.010) (0.035) (0.023) (0.008)

N 8251 8251 9124 8302 8302 9264
Mother is a high school graduate

𝐷2016∕2017 0.010 −0.001 0.005 0.027 0.016+ 0.001
(0.031) (0.010) (0.005) (0.025) (0.008) (0.003)

N 25787 25787 26601 25743 25743 26857

Mother is not a high school graduate
𝐷2016∕2017 0.031 −0.014 −0.002 0.000 0.004 0.009

(0.034) (0.018) (0.012) (0.042) (0.028) (0.011)
N 7292 7292 8058 7343 7343 8169

Note: Standard errors in parentheses +𝑝 < 0.10, * 𝑝 < 0.05. Effects are reported as percent of a standard deviation. All panels
report results based on Eq. 1. Covariates are described in Section 4.3. Sub-samples are described in Section 4.3. Standard
errors are clustered at the city district level. Includes cohorts starting school in Oslo from 2013–2017.
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Fig. A.1. Trend in national test proficiency level, all children.
Note: The 𝑥-axis corresponds to the year the children start school. The test is taken four years later, i.e., in 2021 for the last observation in the figure.
Source: Statistics Norway.
Fig. A.2. Trend in national test proficiency level, immigrant background
Note: The 𝑥-axis corresponds to the year the children start school. The test is taken four years later, i.e., in 2021 for the last observation in the figure.
Source: Statistics Norway.
Fig. A.3. Trend in test exemptions, all children
Note: The 𝑥-axis corresponds to the year the children start school. The test is taken four years later, i.e., in 2021 for the last observation in the figure.
Source: Statistics Norway.
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Fig. A.4. Trend in test exemptions, immigrant background
Note: The 𝑥-axis corresponds to the year the children start school. The test is taken four years later, i.e., in 2021 for the last observation in the figure.
Source: Statistics Norway.
Table A.2
Results for estimation period 2010–2017.
Source: Statistics Norway.

Reading Mathematics

Score Proficiency Exempted Score Proficiency Exempted

Panel 1: Two way fixed effects without covariates

𝐷2016∕2017 −0.001 −0.017* −0.008 −0.010 −0.006 −0.007+
(0.024) (0.007) (0.005) (0.023) (0.008) (0.003)

N 51081 51091 53730 51127 51137 54227

Panel 2: Two way fixed effects with covariates

𝐷2016∕2017 −0.007 −0.019* −0.007 −0.010 −0.007 −0.006+
(0.022) (0.008) (0.004) (0.020) (0.008) (0.003)

N 51081 51091 53730 51127 51137 54227

Panel 3: Callaway St. Anna (CSDID)

ATT 0.053+ −0.000 0.002 0.025 0.012 −0.001
(0.029) (0.010) (0.005) (0.032) (0.014) (0.007)

N 51081 51091 53730 51127 51137 54227

Note: Standard errors in parentheses +𝑝 < 0.10, * 𝑝 < 0.05. Panel 1 reports the results based on Eq. 1, whereas Panel 2 displays
outcomes from Eq. 1 and with covariates described in Section 4.3. Panel 3 reports results from the csdid estimator described
in Callaway and Sant’Anna (2021). Standard errors are clustered at the city district level. Includes cohorts starting school
in Oslo from 2010–2017. In the regressions, the score is standardized, and hence the estimates are reported as percent of a
standard deviation.
Table A.3
Results enrollment.
Source: Student Information System (GSI).

First grade Second grade Third grade Fourth grade

𝐷2016∕2017 83.7* 96* 138.7* 212.1*
(24.5) (25.2) (26.1) (36)

Mean pre-intervention 413 283 273 241
N 471 478 483 491

Note: Standard errors in parentheses +𝑝 < 0.10, * 𝑝 < 0.05. The table reports the results based on Eq.
1. Standard errors are clustered at the city district level. Includes cohorts starting school in Oslo from
2013–2017.
Table A.4
Staff/student ratio before and after the free ASP.
Source: Student Information System (GSI).

Treated districts Untreated districts

2014 2014

Trained staff/student ratio 0.019 (0.007) 0.010 (0.004)
Staff/student ratio 0.099 (0.016) 0.103 (0.007)

2021 2021

Trained staff/student ratio 0.031 (0.015) 0.022 (0.008)
Staff/student ratio 0.095 (0.015) 0.104 (0.018)

Note: The table shows the trained staff and staff-to-student ratios in 2014 and 2021, separate for treated
and untreated city districts. Standard deviations in parentheses.
15



Economics of Education Review 98 (2024) 102504N. Drange and A.M.J. Sandsør
Fig. A.5. Event study estimates csdid, all children
Note: The 𝑥-axis corresponds to the year the children start school. The test is taken four years later, i.e., in 2021 for the last observation in the figure.
Source: Statistics Norway.
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