
NBER WORKING PAPER SERIES

EARLY CHILDCARE ATTENDANCE AND COGNITIVE SKILLS IN ADOLESCENCE

Ingvild Almås
Nina Drange

Costas Meghir
Henrik D. Zachrisson

Working Paper 35109
http://www.nber.org/papers/w35109

NATIONAL BUREAU OF ECONOMIC RESEARCH
1050 Massachusetts Avenue

Cambridge, MA 02138
April 2026

Nina Drange was supported by ERC CoG Grant agreement No. 818425. Henrik Daae Zachrisson 
was supported by ERC CoG Grant agreements No. 818425 and 101045526, and The Research 
Council of Norway’s Center for Research Excellence grant No. 331640. Costas Meghir thanks the 
Cowles foundation and the Institution for Social Policy Studies at Yale for financial support. The 
Norwegian registry data was used via the project SUBPU, which is approved by the Regional 
Committees for Medical and Health Research Ethics (ref. 2017/2205). The University of Oslo is 
responsible for the data handling in SUBPU and has conducted a Data Protection Impact 
Assessment (DPIA) in collaboration with the Norwegian Agency for Shared Services in Education 
and Research (Sikt; ref. 962088). The data access and management of SUBPU is financed by the 
Research Council of Norway, the European Research Council, and the Department of Psychology 
at the University of Oslo. This work was performed on the TSD (Tjenester for Sensitive Data) 
facilities, owned by the University of Oslo, operated and developed by the TSD service group at the 
University of Oslo, IT-Department (USIT). The usual disclaimer applies. The views expressed 
herein are those of the authors and do not necessarily reflect the views of the National Bureau of 
Economic Research.

NBER working papers are circulated for discussion and comment purposes. They have not been 
peer-reviewed or been subject to the review by the NBER Board of Directors that accompanies 
official NBER publications.

© 2026 by Ingvild Almås, Nina Drange, Costas Meghir, and Henrik D. Zachrisson. All rights 
reserved. Short sections of text, not to exceed two paragraphs, may be quoted without explicit 
permission provided that full credit, including © notice, is given to the source.



Early Childcare Attendance and Cognitive skills in Adolescence
Ingvild Almås, Nina Drange, Costas Meghir, and Henrik D. Zachrisson
NBER Working Paper No. 35109
April 2026
JEL No. I21, I24, J13

ABSTRACT

This paper examines the impact of early childcare on academic achievement for children in grade 5 
and grade 9, based on a 2003 policy expansion that created quasi-random variation in slot 
availability for children aged 1–2. Starting childcare one year earlier increases math scores by 9.7% 
of a standard deviation (SD) in grade 9. Children whose mothers do not hold a high school 
diploma benefit by a significant 28% of a SD at grade 9, reducing the math achievement gap from 
children of higher-educated mothers by about one third. We also present evidence of strong 
improvements for children of immigrants.

Ingvild Almås
University of Zurich
Department of Economics
ingvild.almas@econ.uzh.ch

Nina Drange
Frisch Centre
n.e.drange@frisch.uio.no

Costas Meghir
Yale University
Department of Economics
and  IZA
and also NBER
c.meghir@yale.edu

Henrik D. Zachrisson
University of Oslo
h.d.zachrisson@isp.uio.no



1 Introduction

As women have been increasingly integrated in the labor market since the 1950s, child-

care infrastructure has been growing in many western countries. There has also been

increasing emphasis on providing childcare in an affordable manner, either by direct

subsidies or by vouchers. Examples include the UK, the US, Canada, The Nether-

lands, Japan and Norway to mention but a few. While such infrastructure was mainly

conceived as a way to increase career opportunities for mothers, the role that these

can play in promoting child development, particularly in low socio-economic (SES) set-

tings is at least as important. On the one hand, it is quite possible that childcare,

particularly in the early years, is detrimental to child development (at least for some

groups of children), but it is equally possible that well-designed childcare promotes

child development. Indeed, there is some evidence for both arguments.

The emphasis on the early years is important, because it is a period characterized by

rapid neurological changes and the growth of cognitive and non-cognitive skills (Nelson

et al. 2024, Phillips & Shonkoff 2000). Later achievement and adult outcomes, includ-

ing school performance and economic, demographic, and health outcomes, are based

on foundations that are laid early in life (Heckman 2006, Cunha et al. 2010, Black

et al. 2017). In particular, a safe, nurturing, and stimulating environment during the

first 1,000 days from conception lays the foundation for subsequent development, while

insufficiency in the early developmental context of a child can have lasting negative

consequences (Daelmans et al. 2017). This period may therefore be seen as a window

of opportunity: well-designed early interventions have the potential to generate large

and lasting returns, and equalize opportunities (Currie 2001, Almond & Currie 2011),

by helping to promote skill formation at a malleable stage.

The effects of the introduction of early childcare is likely to depend on the quality

of the daycare offered, including the staff:child ratio, and also the quality of care that it
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replaces. We also observe that the empirical evidence on the effects of the introduction

of early childcare is mixed, something that is likely to reflect different qualities of the

care options, in daycare and outside, across different contexts (van Huizen & Plantenga

2018, Kuehnle & Oberfichtner 2020). Existing studies of universal- or subsidized large-

scale programs measure short- and medium-term outcomes (measured either during

preschool or the early school years). Some studies, most notably from Italy and Canada,

report adverse effects on cognitive or behavioral outcomes (Fort et al. 2020, Baker

et al. 2008, 2019). Others, including studies from Norway and Germany find neutral

or positive effects (Dearing et al. 2015, Drange & Havnes 2019, Felfe & Lalive 2018,

Zachrisson et al. 2024, Dearing et al. 2018), while a French study find negative effects

on behavior but positive on cognitive outcomes (Berger et al. 2021). These contrasting

findings underscore the importance of program content, quality, and socio-economic

context in shaping developmental outcomes.

Most studies on the effects of childcare in the first years of life focus on outcomes in

the preschool and early school years. Large-scale programs for infants and toddlers are

relatively recent, and children who attended these programs are only now reaching the

end of compulsory schooling, making the evaluation of longer-term effects possible. Cur-

rent debates regarding the persistence or “fadeout” of effects from large-scale preschool

programs for 3-5 year-olds (Burchinal et al. 2024, Garćıa 2024), as well as meta-analyses

on fadeout in early childhood programs (Hart et al. 2024), further highlight the ongoing

uncertainty about the longevity of early gains. To date, we lack evidence on the longer

term impacts of large-scale universal programs for infants and toddlers across the SES

spectrum. To our knowledge, no previous studies have tested effects for this age group

on outcomes in adolescence with data allowing to differentiate effects for children from

lower SES backgrounds. In this paper, we study long-term outcomes in terms of school

performance at ages 10 to 14, using standardized testing for the multiple full cohorts
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of the Norwegian population. Norway is a resource rich and high trust society, where

play based learning is in focus, and where the quality of the daycare offered could be

considered as high, at least as measured by tightness of adults per child and the level

of education required in the group of adults. The Norwegian setting at the start of the

millennium can thus be seen as ideal for gathering new evidence on the possible effect

of early daycare for children with different backgrounds and thus different outside care

options.

In the aftermath of a political compromise, there was an extensive expansion of

childcare slots for 1-2 year olds starting in 2003. Through large transfers to municipal-

ities, the capacity doubled the coverage for 1-2 year-olds from about 40 to 80 percent

over the period 2003-2007. Throughout this expansion, there were national guidelines to

ensure quality and content. This included staff:child ratios of 1:3 (one of whom should

have a tertiary degree in early childhood education), small group sizes (most commonly

9 children with 3 staff), and a national curriculum emphasizing a holistic, play-based,

and child-centered approach to child development. Equipped with registry data, we can

follow all children born in Norway and affected by the expansion throughout primary

school and until they graduate from secondary school, thus adding new evidence on

how early childcare affect cognitive skills throughout childhood and beyond.

We find that early start has a positive effect on math achievements at ages 10

to 14. The estimates suggest that starting childcare one year earlier increases math

scores by 9.7 percent of a standard deviation. We find no corresponding overall effects

on reading. Importantly, there is substantial heterogeneity by maternal education. For

children whose mothers do not hold a high school diploma, early enrollment in childcare

generates statistically significant mathematical test score improvements of 28 percent

of a standard deviation. The magnitude of these effects suggests that starting childcare

one year earlier reduces the math achievement gap between children of low- and higher-
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educated mothers by roughly one third. Reading scores for this group also improve,

although these estimates are less precise. Finally, we also investigate the impacts of

early childcare for immigrant children, and we find evidence of substantial improvements

in math scores. Together, these results imply strong benefits for disadvantaged children

and no harm for children from higher SES backgrounds.

The paper proceeds as follows. In Section 2 we review the most relevant previous

evaluations of childcare reforms for 1 and 2 year old children. In Section 3 we explain the

childcare system in Norway and describe the process of expansion. The administrative

data sources we use are presented in Section 4 and our empirical strategy, which exploits

the expansion, is discussed in Section 5. The results are discussed in Section 6 and

Section 7 offers a summary and some concluding remarks.

2 Literature review

We frame our discussion of the previous literature primarily by focusing on evaluations

of large-scale childcare programs for 1 and 2 year old children. Across these studies, dif-

ferences in policy design, age of treatment, sample composition, age at which outcomes

are measured, and identification strategy are central to understanding why estimated

effects differ across contexts. We focus on results for cognitive development – that is the

focus of this paper. However, we will also mention the importance of studying results

for other developmental domains in the conclusion of this paper.

A number of highly influential studies are based on the introduction of Quebec’s

low-fee childcare program in 1997 (Baker et al. 2008, 2019, Kottelenberg & Lehrer 2017)

which lead to a sharp increase in childcare coverage. The reform, as described by (Baker

et al. 2008), initially set fees at $5 per day, and was phased in by age cohort, starting

with the oldest children, and fully covered children aged 0–4 by 2000. The program
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was universal, hence children were eligible regardless of parents’ employment status.

However, prior to the 1997 reform, there had been extensive subsidies for low-income

families. Therefore, the expansion of childcare coverage during the reform was most

pronounced for higher-income families.

Baker, Gruber, and Milligan (2008) provided the initial large-scale evaluation of

this reform. Using repeated cross-sections from the National Longitudinal Survey of

Children and Youth (NLSCY) with several thousand children per wave, they used a

difference-in-differences design comparing Quebec to other Canadian provinces before

and after 1997. Outcomes were measured in early childhood (typically ages 2–4/5).

They document that effects on cognitive outcomes were small and generally insignifi-

cant. Notably, they reported effects collapsed across age groups (entry age 0-4). The

content of the childcare provided was in general of relatively low quality, however. The

youngest children attended home-based care with regulated provider, who were required

to have 24-45 hrs training and 6hrs annually professional development, and the observed

quality was low (Japel et al. 2005).

Baker, Gruber, and Milligan (2019) extended this analysis to long-run outcomes

using administrative data on crime and survey-based measures of well-being–again for

children entering care across the age-span 0–4 years . Leveraging the same difference-in-

differences framework and large population-level samples, they followed exposed cohorts

into adolescence and early adulthood (up to approximately ages 15–20). They found

positive treatment effects on PISA scores at age 15 of 20-30% of a standard deviation,

but null effects on a Canadian national assessment on the same subject around the

same age.

Using the same reform but a different empirical strategy, Kottelenberg and Lehrer

(2017) reexamined early childhood outcomes in the NLSCY. Their sample was similar

in size to those in the other Quebec studies, while the focus was on earlier entry into care
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(ages 0-3–hence more directly relevant to the age groups in our study), with outcomes

measured in early childhood. Estimating heterogeneous effects, they showed that chil-

dren from disadvantaged single-parent families, and especially those in the lower tail of

the skill distribution, experience gains in cognitive measures, while children from more

advantaged two-parent families experience negative effects.

Taken together, evidence from the Quebec reform suggests that a rapid, universal

expansion affecting children from birth to age four may generate heterogeneous effects

across sociodemographic groups, ranging from negative to positive. These results are

only partially relevant for understanding long-term effects of childcare for the youngest

children (only specifically addressed by Kottelenberg and Lehrer (2017)). Yet, they

are important for recognizing that quality and content of the program relative to the

counterfactual may be critical when interpreting childcare effects.

Berger, Panico, and Solaz (2021) used data from France to study short-term effects

of attending publicly regulated crèches at age one. The system combines extensive

public support with rationed access at the municipality level. Quality in the crèches

is relatively high, with staff:child ratios of 1:5 for children not yet walking, and 1:8

for older children. Staff is required to have a secondary or university-level degree in

a relevant discipline. Using data from a nationally representative birth cohort study

(n of app. 12,000), they instrumented crèche attendance with interactions between

quarter of birth and local crèche supply. Treatment was narrowly defined as center-

based care at age one, and outcomes were measured at age two. Their instrumental

variables estimates indicated positive effects on language development. Compared to

Quebec, the French reform operated within a more tightly regulated system and isolates

exposure at a specific age, highlighting the importance of both quality standards and

the timing of treatment.

In Italy, Fort, Ichino, and Zanella (2020) evaluated municipal day care in Bologna,
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Italy. Demand for childcare exceeded supply and admission was administratively de-

termined, allowing for a regression discontinuity design. Children entered childcare

between ages 4 months and 2 years, in centers with staff:child ratios of 1:4 for children

below age 1, and 1:6 for older children. There was a uniform curriculum and quality was

regarded high, yet details are not described. Outcomes were measured between ages 8

and 14 in a sample of approximately 450 children (about 30% participation rate). The

results showed that additional months of public day care reduced measured IQ for this

sample. The regression discontinuity design identified local average treatment effects

for children at the margin of admission, whose counterfactual care was typically with

parents or grandparents. In this context, public provision appears to crowd out high-

quality home inputs among advantaged families, generating negative long-run effects.

Finally, Felfe and Lalive (2018) studied the expansion of childcare for children under age

three in Germany during the 2000s. The reform expanded subsidized slots at different

rates across districts in response to federal mandates. Using administrative and survey

data covering several thousand children, they instrumented individual attendance with

district-level variation in childcare availability to estimate marginal treatment effects.

Children entered childcare between ages 0 and 2, while the quality and content of the

programs are not described in detail. Results showed modest cognitive effects. Relative

to Quebec and Bologna, the German expansion appeared to have drawn more disad-

vantaged children into care at the margin and occurred within a regulatory framework

emphasizing quality standards.

There are some previous studies of early childcare in Norway. Using a large health

survey (including about 100,000 children) which coincided with the roll-out of the reform

we evaluate in this study with a similar IV strategy, Dearing et al. (2018) found

large treatment gains (80% of a standard deviation) in language skills for 3 year old

children from low-income families, with small or no effects on children from more affluent
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families. Drange & Havnes (2019) exploited a lottery allocating children to slots in

public childcare. Children assigned by the lottery started publicly funded childcare

at approximately age 1, while those not assigned started, on average, 6 months later.

Those starting early scored 16% and 11% of a standard deviation better in reading

and math screening tests in first grade (age 6). Moreover, for children of parents with

fewer years of education, the effects were about 60% larger than the average effects,

fully closing the differences observed between children from families with high- and low

parental education in reading, while reducing it by 25% in math. Finally, Zachrisson

et al. (2024) relied on the same sample and identification strategy as Dearing et al.

(2018) found effects on national tests in 5th grade. The results were restricted to

children of parents with few years of education, showing that early childcare reduced

the gap in test scores with up to 50% .

Taken together, these studies underscore that the effects of large-scale childcare

expansions depend critically on policy design, the age at which exposure occurs, the

population induced into care, and the horizon over which outcomes are measured.

3 Institutional setting

The Norwegian childcare system offers universal coverage and is currently taken up

by about 97 percent of children aged 3-5 years and about 90 percent of children aged

1-2 years.1 The system was gradually built after the Second World War and has been

expanded through several reforms from then and up until today.

In 1975 the Kindergarten Act (”Barnehageloven”) established that day care is a

public responsibility and defined the provision of such as a municipal responsibility.

The system was designed as universal in scope in the sense that it was open to all

1Downloaded from https : //www.ssb.no/utdanning/barnehager/statistikk/barnehager on
February 11, 2026.
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children, regardless of income or social status, but it did not confer an individual

legal right to a slot. Access depended on municipal capacity, and coverage expanded

gradually over the following decades, particularly for children above the age of three.

A decisive institutional shift occurred with a reform enacted in 2003, where an almost

unified parliament agreed to a progression towards full provision of childcare for 1 and

2 year old children (the budgetary groundwork for which was laid out in the 2001-2002

National Budget and a White paper from the Government). This reform transformed

the system from a universal service model to a rights-based entitlement by imposing a

municipal obligation to guarantee a place for eligible children. Thereby, it consolidated

universal coverage on a statutory basis.

It is the latter of these two reforms that we use to identify the effect of day care

for children from the age of 1 years old. By the time of this reform, parents received

up to one year of paid parental leave following the birth of a child. Consequently,

very few children entered non-parental care before age 1. At that age, parents would

typically either enroll their child in publicly subsidized childcare or receive cash-for-

care benefits, which could be used to support staying home with the child or to finance

informal childcare arrangements. The cash-for-care benefit amounted to approximately

NOK 3,500 per month.2 All parents with a child under 3 years of age who did not use

subsidized public childcare were eligible, and parents were free to switch between the

two options at their own discretion.

Throughout this period and to this day, the Norwegian public childcare system has

been regulated to ensure high quality. One-third of the staff is required to hold a three-

year college degree in early childhood education. In a typical classroom for children

under three years old, a teacher and two assistants, usually untrained or holding a

relevant secondary degree, are responsible for a group of 9 children, yielding a staff-

2USD 560 per month using the 2006 exchange rate (Ministry of Children, 2014).
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to-child ratio of 1:3. For children older than 3, this ratio is typically 1:6. Children

under age 3 attend infant-toddler groups, while those turning 3 move to preschool

groups. Variations in group size and age composition are permitted as long as staffing

requirements are met. Each center is headed by a principal with an early childhood

teacher education degree.

The pedagogical content of childcare centers is rooted in the Nordic tradition empha-

sizing play-based and child-centered learning as opposed to a more rote instructional

approach, common in other educational contexts. All pedagogical content is guided

by national guidelines (in the “Framework plan”), which contains the values and pur-

pose of childcare centers, curricular objectives, as well as educational approaches (Min-

istry of Education, 2006). For example, the ”Framework plan” specifies that there

should be stimulating verbal and non-verbal interactions in all everyday situations,

age-appropriate use of learning materials, and a learning-rich environment that in-

cludes work with symbols, books, and reading. Moreover, children spend considerable

time playing outdoors year-around.

Turning to the school system, children in Norway enter school in August the calendar

year they turn 6. Almost all (96%) enter their local public schools, which are free

of charge and governed by the municipality. All schools are regulated by the same

national curriculum (”Læreplan”), with national maximum requirements for class size

and minimum requirements for staffing. Compulsory schooling lasts until 10th grade.

We will evaluate the effect of childcare on performance in the school system through

9th grade (usually age 14). In the next section, we describe the reform that expanded

childcare in more detail.
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3.1 Childcare expansion for 1 and 2 year-old children

In the National Budget for 2001-2002, expansion of childcare coverage was listed as a

number one priority for the Government. The stated goal was to reach full coverage

(i.e., supply should meet demand) by 2005 (which was not achieved) and on the path

towards this establishment of 10,000 new slots in 2003, 4,000 of them for 1- and 2-

year-olds. Funding was increased by 10.2 percent from the previous year. The policy

was described in detail in a subsequent White paper from the government Ministry of

Children and Family Affairs 2003. Municipalities (i.e., local administrations responsible

for public childcare) were required to enact the expansion. They received earmarked

subsidies for running expenses and additional funding to stimulate expansion (Ministry

of Finance, 2021). The National budget signaled that access to childcare would become

an individual right from age one by 2006 (whereas in practice it was implemented in

2009), and also signaled an increased focus on quality in 2001-2003. In 2003, an almost

unified parliament came to an agreement on the direction of childcare policies which a)

maintained the goal of reaching full coverage for 1- and 2- year olds through earmarked

funds to the municipalities; b) treated privately and publicly owned centers on the

same terms with regard to subsidies and regulations; and c) imposed an income-related

maximum parental fee (2750 NOK or USD 400/month, 2004 exchange rate) that was

lowered in 2006 (2250 NOK or USD 360/month, 2006 exchange rate). Municipalities

had discretion on how the fees varied with household income (Ministry of Children and

Family Affairs, 2004).

As described above, the policy reform was enacted in 2003. In Figure 1 we show the

expansion of childcare during the 2000s. The expansion is quite flat for the one-year-olds

in the years prior to 2003, but increases rapidly in the coming years. For two-year-olds,

the increase in the share of slots per child start the year before the childcare agreement

in 2002, but we see a sharp increase in the years following 2003. For one- and two-year
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old children combined, the national coverage rate increased from 46% for children born

in 2002 (i.e., first cohort affected by the reform) to 77.5% for children born in 2007, the

last cohort for which we have outcome data.

Figure 1: Expansion in childcare for young children

(a) Share of one year-olds in childcare (b) Share of two year-olds in childcare

Source: Statistics Norway

Following the reform, Norway’s 428 municipalities were responsible for implementing

the scale-up of publicly funded childcare. Progress toward universal access, however,

varied considerably across municipalities due to a wide range of idiosyncratic local

circumstances. These included unpredictable changes in the number of children born

and in demand for public childcare, which in some cases led to concerns about overly

rapid expansion and in others to conservative projections of demand; obstacles to new

construction, including a lack of available building sites, high construction costs, and

shortages of contractors, particularly in the major cities; difficulty recruiting quali-

fied staff, especially in smaller municipalities; and local concerns over the long-term

availability of earmarked government funding (see, Eckhoff Andresen & Havnes 2019,

Rindfuss et al. 2007, 2010, Asplan Viak 2006, 2009, Zachrisson et al. 2024).3

There was substantial variation across municipalities in the childcare coverage across

the years of the reform, as shown in Figure 2. Some of the smaller municipalities

3These obstacles to expansion were confirmed by those responsible in the Ministry of Education in
personal conversations with the authors.
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already had almost full coverage for children born in 2002. Throughout the expansion,

the variation across municipalities shrank, with the coverage saturating between 70%

and 80% for children born in 2007. This is illustrated in Figure 3 , where we graph

the coverage rates for municipalities based on quartiles of change rates (created by

subtracting the within-municipality coverage for children born in 2007 from that of

those born in 2002, and then splitting the rate of change into quartiles.

Figure 2: Variation in Coverage across Municipalities

Note: The coverage rate reflects the total number of 1- and 2- year olds enrolled in childcare in a
municipality divided by the total number of 1- and 2- year olds in that municipality. The horizontal
line is the median coverage, the box is the inter-quartile range (IQR), the whisker is +/-1.5*IQR and
dots are outliers. Source: Statistics Norway
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Figure 3: Coverage across municipalities by quartiles rates of change

Note: childcare coverage within municipalities (by birth year) by rates of expansion, created by subtract-
ing the within-municipality coverage in 2007 from that in 2002, and then splitting the rate of change
into quartiles. The long-dash line is for the quarter of municipalities with the highest initial coverage
and lowest rate of change, the dash-dot line is for the quarter of municipalities with the lowest initial
coverage and highest rate of change.

4 Data

We start out using data from administrative registries on the entire population of

children born in Norway during the years of the expansion of childcare (birth years

2002-2007). These cohorts will be 1-2 years old during the years of the expansion from

2003 to 2008. Children are linked to information about their parents, including level

of education, income, and number of children. We link children to municipality of
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residence at the start of the year when they turn 1. As we rely on the variation in

childcare coverage resulting from the expansion, we exclude those without a registered

municipality of residence at this point. In Norway, starting childcare prior to turning

one is unusual since the vast majority of mothers and fathers will be eligible for parental

leave during the child’s first year of life.

4.1 National test scores and final exam grades

Our primary outcomes are National test scores in math (numeracy) and reading (Nor-

wegian), taken by all students in Norway in the fall of 5th, 8th, and 9th grade (ap-

proximate child ages 10, 13 and 14 years). We focus here on the tests in 5th and 9th

grade, as results in 8th grade correlates strongly with 9th grade test results. National

tests in Norway are compulsory, while students with special needs and those following

introductory language courses may be exempt.

The national tests have been administrated in Norway since 2007. The development

of the tests are commissioned by the Directorate of Education and Training, and are

constructed by subject experts at universities in Norway along with psychometric ex-

perts in the Directorate4. The tests are designed to capture the full distribution of skills,

and are scored by a national group of teachers blind to school and person identifying

information. Identical tests are taken by 8th and 9th graders, to allow estimation of

learning across the school year. In the present study, we standardize test scores within

year.

In Figure 4, we plot the relationship between standardized test scores in reading

and mathematics in eight grade (for the cohort taking the test the first year it was

administered, in 2007) and earnings measured at age 29. The figures reveal substantial

4Source: https : //www.udir.no/eksamen − og − prover/prover/nasjonale − prover downloaded
February 12, 2026.
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positive correlations: the higher the test score, the higher the earnings. These patterns

demonstrate that early academic achievement, as captured by standardized tests, is

strongly predictive of later labor market success. This motivates our focus on test

scores as economically relevant measures of human capital formation, rather than simply

academic indicators.

Figure 4: Correlation between test score decile and earnings at age 29

(a) Math test score decile and earnings (b) Reading test score decile and earnings

Source: Statistics Norway

4.2 Childcare use and municipality level coverage

There is no individual-level registry of childcare use in Norway. Instead, we back out

age (by month) of entry into childcare start by using the start and stop date in the cash-

for-care register. A family policy at the time, the cash-for-care subsidy was offered to

families who did not send their child aged 13-35 months to childcare. A non-taxable cash

transfer was offered to families with children not in formal childcare – a replacement if

one parent wanted to work less or as a subsidy if buying informal childcare. The register

contains the start and end dates for the subsidy receipt for each child separately. The

subsidy eligibility stops only if the child starts attending daycare. The acceptance of

the subsidy was high after the first years of implementation (Hirch 2010, Arbeids- og
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velferdsetaten (NAV) 2014).

We identify age of entry into childcare under the assumption that it starts the month

after the registered subsidy is terminated. Thus, if the family of receives the subsidy

when the child is from 12-19 months, we record the start date to be 20 months. If

the family never receives the subsidy, we record the start date as when the child is

13 months, and if the family receives the subsidy until the child is 35 months, when

it expires, we record the start date as 36 months. We then validate our age of entry

variable by aggregating to a coverage rate by municipality, cohort and age, which we

compare to the public record, which gives very similar shares (see Figure 7 in the

Appendix). To measure childcare coverage, we lean on data from public records of

coverage for children aged 1 and 2 in municipalities by year. Because municipalities fund

public childcare, these public records are an accurate representation of the availability

of positions, which will be the basis of our instrumental variables approach.

4.3 Individual level control variables

Control variables consist of a dummy capturing the sex of the child and a dummy taking

the value 1 if both parents are born abroad to account for immigrant background, as well

as controls for birth order and birth month of the child. For parents we construct dummy

variables for having finished a high school degree and a college degree respectively,

measured the year prior to the birth of the child to avoid endogenous controls. Lastly,

we include a control variable capturing age of the mother when the child was born, as

well as dummies for the continent of origin of the mother.
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5 Empirical strategy

Estimating causal effects of childcare attendance is not straightforward because of se-

lection into childcare by outcome relevant characteristics. In the Norwegian context

with high maternal labor force participation, years of childcare attendance is positively

correlated with socio-economic status (Drange & Telle 2020). To account for this selec-

tion into early care, we instrument for childcare start age using the sharp and staggered

increase in coverage rates within municipality by year due to the large increased invest-

ment in the wake of the childcare agreement. The increase in funding of new childcare

premises in the wake of the agreement, led to a surge in enrollment of young children

in childcare across municipalities. Specifically, we use the childcare coverage within

municipality by year clusters as an instrument for the age of entry into childcare for

a child born the year before (i.e., the coverage rate when the child was one year old

(see details of the model specification below). In this strategy, a municipality with a

high coverage of childcare slots initially will, typically and mechanically, be subject to

a lower increase in coverage. We will pay close attention as to whether these municipal-

ities differ across other dimensions, but note that our strategy relies on changes within

a municipality over time.

Formally, our main specification is:

First stage: AGEit = π · ChildCareCovit +X ′
itβ + ωit (1)

Second stage: yit = γ · ÂGEit +X ′
itδ + ϵit (2)

where AGEit is age in years when child i first attends childcare, ChildCareCovit is

coverage of slots in the municipality of residence when the child is 1-2 years old and

ϵit, ωit = are residuals. When computing standard errors and p-values we allow for
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clustering at the municipality level, thus allowing for intracluster and timeseries corre-

lation. Xmi are characteristics of the child. In our main specification, we include flexible

controls for birth year and year of first placement. Finally, we estimate this regression

for subgroups, splitting the sample by the education of the mother, for example, to

identify heterogeneity across socio-economic groups.

5.1 Identification

We use the increase in availability of childcare spots as an instrument for attending

a childcare center. The instrument is thus the residual of a regression of coverage on

time and municipality fixed effects on our observation window. The distribution of this

residual is shown in Figure 5 and its support varies from -0.20 to 0.20 showing strong

variability.

Standard instrumental variables theory applies when treatment effects are homoge-

neous across individuals. In this case, IV requires that the instrument strongly predicts

treatment take-up and satisfies the exclusion restriction - that is, the instrument affects

outcomes only through its effect on treatment participation. When treatment effects

are heterogeneous, however, additional identifying assumptions are necessary, and these

depend on the specific treatment parameter of interest. We follow the framework de-

veloped by Frandsen et al. (2023), who formalize these conditions for the case of judge

assignment as an instrument, where different judges exhibit varying propensities to rule

in favor of particular outcomes conditional on case characteristics (Kling 2006). While

their application focuses on judge instruments, the theoretical framework extends nat-

urally to any setting with a continuous instrument that generates exogenous variation

in treatment propensity.

Following their notation, define λj = Pr(Ji = j) as the probability that a family

lives in municipality j and pj = E[Di(j)] the probability of being assigned to a pre-
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Figure 5: Residual increase in coverage

school, conditional on observed characteristics, municipality and time effects, reflecting

the expansion of the program. Di(j) ∈ {0, 1} is the potential treatment when living in

municipality j, γij(d) = Yi(d, j) − Ȳi(d) is the effect of treatment d in municipality j

while γij = γij(0) [1−Di(j)] + γij(1)Di(j) is the realized treatment effect.

Monotonicity. With a continuous instrument and heterogeneous impacts we need an

equivalent of the monotonicity restriction of Imbens & Angrist (1994). Frandsen et al.

(2023) present two versions, the strong or exact monotonicity and a weaker, average

monotonicity, which are given below.

Exact: (pj − p)
(
Di(j)− D̄i

)
≥ 0

Average:
J∑

j=1

λj(pj − p)
(
Di(j)− D̄i

)
≥ 0 a.s.

The exact version requires that if a child is assigned to a childcare position when a

particular expansion takes place they are also going to be assigned to childcare if they

were to live in a municipality with a larger expansion. In other words, monotonicity

has to hold everywhere on the support of the instrument. Under this condition we can

identify an average LATE effect over the whole support, as well as a marginal treatment

effect (MTE) over the whole support (Heckman & Vytlacil 2005, Carneiro et al. 2010).
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The weaker condition allows identification of the average LATE over the support.

Exclusion. We also need to revisit the exclusion restrictions. Here again, there is a

strong version that requires that the impact γij does not depend on the municipality

j (conditional on municipality and time fixed effects and other covariates) and the

weaker version which requires that the conditional covariance of the impacts and the

probability of treatment is zero. These conditions are given in the following.

Exact: γij does not depend on j

Average: E

[
J∑

j=1

λj(pj − p)γij

]
= 0

Risks to Identification. In our context, the exclusion restriction implies that there

are no other unaccounted channels for child outcomes that are outcome relevant (affect

test scores) and are not orthogonal to the instrument, at least in the weak sense above.

This assumption can be restrictive. For example if availability of childcare (our instru-

ment) allows the child to attend and at the same time causes the mother to work, with

this having a direct impact on child test scores, beyond the effect of childcare itself,

this would invalidate the restriction. The possible reason for an independent effect is

increased household resources, which could be used to increase investments in children.

To address this risk we present two sets of results. In one, we just use the reduced

form where we estimate the impact of childcare availability on child outcomes, without

any restrictions on the channels through which this operates. In our next set of re-

sults, we implement instrumental variables, which estimates the impact of attendance

on compliers (LATE), subject to the validity of the exclusion restriction. In a study

of an earlier expansion to the Norwegian childcare system, Havnes & Mogstad (2015)
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find little effect on female employment and show that formal care crowds out informal

arrangements, lending support to the validity of the exclusion restriction.

5.2 Evidence on the validity of the instrument

To provide evidence on instrument validity, we regress childcare coverage on observable

family characteristics conditional on municipality and year fixed effects. As shown in

Table 1, the coefficients are precisely estimated and very close to zero, with all p-

values but three being well above the 5% threshold, and only one (father high school)

exceeding the Bonferroni critical value. In all cases, the coefficients are very small.

This pattern suggests that the residual variation in coverage is largely orthogonal to

observable family characteristics, supporting the exclusion restriction.

Turning now to the predictive power of the instrument for childcare attendance,

Figure 6 shows how age of entry has been declining, while coverage for 1-2 year olds has

been increasing. The date of the reform, expanding places is marked by the vertical line.

The graph shows that immigrants delay entry into childcare, but they are also affected

by the reform, albeit more gradually. The data underlying this graph are provided in

the Appendix Table 9.

The relevance and strength of the instrument is key to ensuring that the results are

asymptotically unbiased (see Anderson & Rubin 1949, Bound et al. 1995, Staiger &

Stock 1997, among others). Thus, we begin by evaluating the instrument’s relevance

overall and in different sub-groups, which we will use for heterogeneity analysis. The

first-stage estimates are reported in Table 2. These allow for municipality fixed effects

and time effects.

The baseline specification (Column 1) demonstrates that the expansion in childcare

availability significantly reduces the child’s entry age. A 10 percentage point (pp)

increase in coverage for young children in the 1-2 year old range, reduces the average
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Table 1: Balancing Test: Instrument Regressed on Control Variables

Coefficient t-stat p-value

Child characteristics

Female 0.00017 0.850 0.395

Mother’s education

High school 0.00060 1.875 0.061
College 0.00075 1.923 0.054

Father’s education

High school 0.00091 3.370 0.001
College −0.00022 −0.733 0.463

Other parental characteristics

Immigrant 0.00153 1.391 0.164
Mother’s age −0.00013 −2.600 0.009

Birth order (ref: First born)

Second 0.00013 0.542 0.588
Third 0.00048 1.548 0.122
Fourth 0.00136 2.473 0.013
Fifth or higher −0.00099 −1.269 0.204

Region of origin (ref: Norway)

Europe 0.00038 0.905 0.366
Asia 0.00075 1.119 0.263
Africa −0.00037 −0.578 0.563
Americas & Oceania −0.00007 −0.089 0.929

Constant 0.59565 480.36 0.000

Notes: The dependent variable is coverage (childcare slots for 1–2 year-
olds per population of 1–2 year-olds). t-statistics based on standard
errors clustered at the municipality. All regressions include municipal-
ity and year fixed effects. Birth month dummies (ref: January) are
included; individual p-values range from 0.26 to 0.93.

age at entry by about 0.09 of a year (1 month). This is approximately the same across

education groups, with a slightly smaller effect for lower educated mothers. The only

exception, with a much smaller impact, is for mothers of an immigrant background,

where the decline in age of entry is a third as much as for native mothers. In all cases
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Note: Age of entry and coverage for 1 2 year olds are calculated for children born in each
birth year. Coverage is calculated for the year they turned 1. Children born in 2002 were the
first birth cohort affected by the reform.

Figure 6: Average age of entry in childcare and Coverage for 1-2 year olds

the instrument is sufficiently strong, even in the case of immigrant families, where the

F-statistic is at its lowest, it still is 22.2. In all other cases it is much higher, reaching

149.8 for the sample overall.

Table 2: First stage results

Impact of the expansion on the Ages at Start of Childcare

All Mum HS Mum no HS Immigrant Native

Coverage -0.910∗∗∗ -0.947∗∗∗ -0.819∗∗∗ -0.332∗∗∗ -0.909∗∗∗

(0.074) (0.061) (0.131) (0.071) (0.065)
[-12.24] [-15.60] [-6.26] [-4.71] [-13.96]

F-statistic 149.8 243.4 39.2 22.2 194.9

Observations 341,748 254,758 87,035 33,266 308,495

Coverage is the number of places for 1-2 year olds relative to the population
of that age group. It can vary from 0 (no places) to 1 (a place of every child).
Municipality and year fixed effects are included. Standard errors, clustered
at the municipality level, in parentheses. T-statistics in square brackets. HS:
High school. + p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001.
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6 Results

6.1 Reduced Form Results

Table 3: Reduced-Form Estimates: Effect of Coverage on Test Scores

Grade 5 Grade 9

Math Reading Math Reading

Coverage 0.069 −0.011 0.087∗∗ −0.014
(0.046) (0.040) (0.044) (0.044)

Observations 321,899 320,846 314,343 314,948
Municipalities 428 428 428 428

Notes: Coverage is the number of childcare slots for 1–2 year-
olds per population of 1–2 year-olds. Standard errors, clus-
tered at the municipality level, are in parentheses. All regres-
sions include municipality and year fixed effects. ∗ p < 0.10,
∗∗ p < 0.05, ∗∗∗ p < 0.01.

Our outcome variables are the test scores from national exams in reading and writing

for children at grades 5 and 9. These are scaled to have a unit standard deviation

nationally and consequently the results need to be interpreted accordingly. All results

include municipality and time effects as well as controls Child sex, immigrant status,

dummies for mother and father (separately) having completed secondary and having a

tertiary degree, birth month, and birth order.

Overall results We start by presenting the reduced form impact of available places

on child mathematics and reading test scores for the entire sample. This ”intent-to-

treat”-type parameter does not rely on the exclusion restriction, which the IV results

presented below assume. Effectively, it allows for channels that may operate in parallel

to pre-school attendance, including any direct impact of whether the mother is working

on child outcomes, conditional on childcare attendance.
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Table 3 implies positive impacts of the availability of childcare on math performance

in grades 5 and 9. Mathematics performance increases both in grade 5 and grade 9 and

is significant – and robust to multiple testing adjustment – in the latter case. There is

no effect on reading performance in either grade, but neither is there a deterioration, a

theme we return to later.

Heterogeneity by Education We now explore heterogeneity by education. Table

4 presents the reduced form estimates by education group. The key result here is that

increased coverage of early childcare (1-2 years of age) causes a substantial increase in

mathematics test scores for children with low education mothers for both grade 5 and

grade 9; there are also positive but small and insignificant improvements in reading.

For children with higher educated mothers, there is no effect. The impacts are small

and insignificant. However, again, there is no evidence that the availability of childcare

harms children.

Finally, note that the Bonferroni critical value for 4 hypotheses and for an overall

false positive rate of 5% is 2.5. So, allowing for four hypotheses in grade 5 and four

in grade 9, respectively, the improvement in the math test score is significant in both

grades 5 and 9.

Impacts on Immigrants In Table 5 we divide the sample by whether the mother

is an immigrant or a native. Here again we find a very strong effect of childcare

availability on math test scores in grade 9. This would continue to be the case on the

basis of a Bonferroni adjustment for four hypotheses (math, reading for natives versus

immigrants - critical value for overall 5% is 2.5). This is a result of critical importance

in the debate about assimilation of immigrants and bridging the performance gap. We

now turn to the instrumental variable results. They help us directly quantify the impact

of attendance, which is a key parameter of policy interest.
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Table 4: Reduced-Form Effects on Achievement by Parental Education

Mother no High School Mother has High School

Math Reading Math Reading

Panel A: Grade 5

Coverage 0.172∗∗∗ 0.054 0.045 −0.019
(0.065) (0.064) (0.048) (0.042)

Observations 77,283 77,101 244,616 243,745

Panel B: Grade 9

Coverage 0.230∗∗∗ 0.052 0.053 −0.023
(0.064) (0.083) (0.047) (0.041)

Observations 74,707 75,021 239,636 239,927
Municipalities 428 428 428 428

Notes: Coverage is the number of childcare slots for 1–2 year-olds per

population of 1–2 year-olds. Standard errors, clustered at the municipality
level, are in parentheses. All regressions include municipality and year
fixed effects. ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001.

Table 5: Reduced-Form Effects on Achievement by Immigration Status

Immigrant Background Native Background

Math Reading Math Reading

Panel A: Grade 5

Coverage 0.019 −0.066 0.070 0.016
(0.106) (0.105) (0.046) (0.041)

Observations 25,954 25,893 295,913 294,922

Panel B: Grade 9

Coverage 0.293∗∗∗ −0.014 0.075 0.004
(0.100) (0.116) (0.046) (0.041)

Observations 25,490 25,543 288,818 289,370
Municipalities 428 428 428 428

Notes: Coverage is the number of childcare slots for 1–2 year-olds

per population of 1–2 year-olds. Standard errors, clustered at the
municipality level, are in parentheses. All regressions include munic-
ipality and year fixed effects. ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001.
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6.1.1 Instrumental Variables Results

Treatment and Inference. The treatment variable is the age of first attendance in

childcare. In Norway each family has the option of cash in hand for children kept at

home or free childcare attendance. We infer the age of attendance from the time that

the family stops receiving the subsidy. Each Table reports the estimated IV coefficient,

the bootstrap standard errors clustered at the municipality level, a single hypothesis

p-value based on the bootstrap (Efron & Tibshirani 1993, Efron 1987, Cameron et al.

2008), and step-down p-values allowing for multiple hypotheses testing (Romano &

Wolf 2005). These correct for multiple testing within grade. So when we look at the

overall results, we allow for two hypotheses (reading and math), while when we consider

heterogeneity, say by two education groups, we allow for four hypotheses (reading and

math for each of the two education groups). We treat grades 5, and 9 separately in this

respect.

IV Results. In Table 6 we report IV results for the entire sample split by subject

and grades. The coefficients measure the impact of attending preschool a year later.

Hence a negative coefficient points to an improvement of test scores for those starting

earlier, i.e. at a younger age. For math attending a year earlier improves test scores by

about 8% of a standard deviation (SD) at grade 5 and 9.7% SD at grade 9. However,

only the grade 9 results is significant at 5%. When we adjust the p-values for multiple

testing (within grade mathematics and reading - i.e., two hypotheses) the grade 9 result

is still significant at the 10% level. On the other hand the effects on reading scores are

effectively zero at both grades and completely insignificant.

These results have two key implications, especially with reference to the results in

Baker et al. (2008). Attending preschool earlier, even as an infant (average age at entry

post reform varies over time from 26 months to 20 months) improves math performance

29



of 15-16 year olds (grade 9) and while having no effect on reading certainly causes no

harm. In what follows we look deeper into this result and how it varies with education.

Table 6: Treatment Effects on Achievement

Math Reading

Panel A: Grade 5

Age at entry −0.0767 0.0116
(0.0548) (0.0486)

Bias-corrected 95% CI [−0.185, 0.040] [−0.083, 0.110]
p-value 0.152 0.801
Romano–Wolf p-value 0.257 0.801

Observations 321,899 320,846

Panel B: Grade 9

Age at entry −0.0974∗∗ 0.0151
(0.0482) (0.0519)

Bias-corrected 95% CI [−0.192, −0.003] [−0.088, 0.118]
p-value 0.046 0.754
Romano–Wolf p-value 0.096 0.754
Observations 314,343 314,948

Notes: Age at entry is measured in years and refers to the age at which the child
started attending a childcare centre. The coefficient is the impact on test scores
in standard deviation units of attending a year later. Bootstrap standard
errors (1,000 replications) are in parentheses. Control variables include municipality
and state fixed effects, and the gender of the child. Bias-corrected confidence inter-
vals and p-values are based on the bootstrap distribution using centered bootstrap
t-statistics. Romano–Wolf stepdown p-values control the familywise error rate across
both outcomes within each panel, enforcing monotonicity in the stepdown procedure.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01 based on the single-hypothesis bootstrap p-value.

6.2 IV result heterogeneity

In general, the literature typically finds that the effects of childcare differ between so-

cioeconomic background (Havnes & Mogstad 2011, 2015, Cornelissen et al. 2018, Drange
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& Havnes 2019, Gray-Lobe et al. 2022). The impacts may differ because the counter-

factual differs: children from high education households will typically offer a richer

home environment and will invest more in their children. For them, the advantages

of a well-structured early education environment may not be an improvement over the

one at home. Indeed, this is the root of the concern that institutionalized care may

be detrimental to these children. On the other hand, children from lower SES groups,

where the home environment is often not as rich and parenting practices do not follow

the best practices (Lareau 2011), may be exposed to a better early education environ-

ment, particularly in a context such as the Norwegian, where pre-schools and early care

centers follow a strong pedagogical approach with active play and engagement, as well

as low child to teacher ratios, as documented earlier.

6.2.1 Results by Education

To investigate whether the effects of early enrollment in childcare vary between different

populations, we examine heterogeneous treatment effects by maternal level of education.

Table 7 presents IV estimates for these sub-samples, where Panel A reports the results

for grade 5, while Panel B those for grade 9.

The results reveal substantial heterogeneity in the effects of early enrollment by

maternal education. For children whose mothers lack a high school diploma, we find

strong and statistically significant effects showing improvement on math performance

across grade levels. Having started childcare a year earlier increases math scores for

grade 5 children by 21% of a SD and a p-value of 0.028, while children at grade 9

improve by 28% of SD and a p-value of 0.009. When we adjust these p-values for the

fact we are testing four hypotheses in each grade (math and reading mothers with less

than high school and more) the significance of these results remains (0.063 for grade 5

and 0.021 for grade 9). Reading test scores also improve, but the results are far from
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Table 7: Treatment Effects on Achievement by Parental Education

Less than High School High School

Math Reading Math Reading

Panel A: Grade 5

Age at entry −0.2121∗∗ −0.0675 −0.0402 0.0301
(0.0845) (0.0921) (0.0563) (0.0482)

Bias-corrected 95% CI [−0.377, −0.042] [−0.248, 0.111] [−0.147, 0.075] [−0.064, 0.125]
p-value 0.028 0.415 0.440 0.550
Romano–Wolf p-value 0.063 0.786 0.786 0.786

Observations 77,283 77,101 244,616 243,745

Panel B: Grade 9

Age at entry −0.2814∗∗∗ −0.0634 −0.0467 0.0342
(0.0871) (0.1222) (0.0491) (0.0463)

Bias-corrected 95% CI [−0.461, −0.115] [−0.323, 0.156] [−0.141, 0.046] [−0.055, 0.128]
p-value 0.009 0.554 0.327 0.436
Romano–Wolf p-value 0.021 0.646 0.615 0.646
Observations 74,707 75,021 239,363 239,927

Notes: Age at entry is measured in years and refers to the age at which the child started attending a
childcare center. The coefficient is the impact on test scores in standard deviation units of
attending a year later. Bootstrap standard errors (1,000 replications) are in parentheses. Control
variables include municipality and state fixed effects, the gender of the child, and immigrant status.
Bias-corrected confidence intervals and p-values are based on the bootstrap distribution using centered
bootstrap t-statistics. Romano–Wolf stepdown p-values control the familywise error rate across all four
outcomes within each panel, enforcing monotonicity in the stepdown procedure. ∗ p < 0.10, ∗∗ p < 0.05,
∗∗∗ p < 0.01 based on the single-hypothesis bootstrap p-value.

significant. When we turn to the children with a higher socio-economic level (mothers

with at least high school) we see small and insignificant improvements, in complete

contrast to the results for children of lower educated mothers.

Taken together, the results are remarkable. For children from lower SES back-

grounds (mother less than high school) attending childcare earlier can be transforma-

tional with substantial improvement sin math scores at grade 5 and grade 9. As for

children from higher SES backgrounds, although there are no obvious improvements,

32



there are certainly not being harmed by attending preschool, at least in these dimen-

sions we are measuring. This contrasts with the results in Baker et al. (2008) and is

crucially important because childcare offers infrastructure that allows women to con-

tinue with their career post childbirth. These results show that high quality childcare,

as the one offered in Norway, has the potential to improve child cognitive outcomes for

children of low SES mothers and does not harm those of higher SES.

Table 8: Treatment Effects on Achievement by Immigration Status

Non-Immigrant Immigrant

Math Reading Math Reading

Panel A: Grade 5

Age at entry −0.0807 −0.0185 −0.1230 0.1218
(0.0558) (0.0494) (0.4993) (0.4862)

Bias-corrected 95% CI [−0.188, 0.036] [−0.112, 0.083] [−0.975, 1.001] [−0.746, 1.097]
p-value 0.148 0.721 0.724 0.703
Romano–Wolf p-value 0.335 0.948 0.948 0.948

Observations 295,913 294,922 25,986 25,924

Panel B: Grade 9

Age at entry −0.0861∗ −0.0061 −0.9174∗ −0.0263
(0.0505) (0.0484) (0.8409) (0.7134)

Bias-corrected 95% CI [−0.185, 0.014] [−0.103, 0.092] [−2.146, 0.020] [−1.173, 1.019]
p-value 0.087 0.901 0.070 0.935
Romano–Wolf p-value 0.194 0.980 0.363 0.980
Observations 288,818 289,370 25,525 25,578

Notes: Age at entry is measured in years and refers to the age at which the child started attending a
childcare center. The coefficient is the impact on test scores in standard deviation units of
attending a year later. Bootstrap standard errors are in parentheses (1,000 replications for Panel A;
5,000 for Panel B). Control variables include municipality and state fixed effects, the gender of the child,
and the education of the mother. Bias-corrected confidence intervals and p-values are based on the
bootstrap distribution using centered bootstrap t-statistics. Romano–Wolf stepdown p-values control
the familywise error rate across all four outcomes within each panel, enforcing monotonicity in the
stepdown procedure. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01 based on the single-hypothesis bootstrap
p-value.
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6.2.2 Immigrants

We now consider a separate cut of the data where we compare children whose mother

was an immigrant versus those whose mother was a native in Table 8. The results

for children of native mothers are similar to those in Table 6. However, those for

immigrants show huge impacts: entry to childcare a year earlier causes a more than

90% of a standard deviation improvements in grade 9 mathematics. The result is

significant at 7%, although this is no longer the case when we correct for multiple testing.

Nevertheless, this result is potentially important because it often the case that children

of immigrants under-perform in school. Recall that we estimated a very strong reduced

form result for the impact of availability for immigrants – a results that is robust to

multiple testing adjustment. Thus, the results suggest that an approach of encouraging

early attendance in preschool can improve school performance by immigrant children,

helping them bridge the achievement gap with natives.

7 Conclusion

This paper examines the effect of early childcare enrollment on children’s academic

achievement in Norway, exploiting quasi-random variation in childcare starting age

induced by a political compromise leading to an extensive expansion of childcare slots

for 1-2 year olds starting in 2003. Using the share of childcare slots available for younger

children (ages 1-2) as an instrument for the age at which children start childcare, we find

evidence that earlier childcare enrollment improves student performance, particularly

in mathematics and for children from disadvantaged backgrounds.

Our instrumental variable estimates indicate that starting childcare one year earlier

leads to improvements in test scores of approximately 0.09 standard deviations in math-

ematics when the child is in grade 9, while we find no improvements in reading scores.
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The discrepancy in effects for math and reading may suggest that early childcare in our

setting may be particularly beneficial for developing numerical and analytical skills.

Moreover, parents tend to be better at emphasizing reading activities and not as well

organized and goal driven for activities promoting math with very young children (see

Anders et al. 2012, LeFevre et al. 2009, Rege et al. 2024, Karoly et al. 2005, for evidence

that home environments tends to support reading rather than math, and on the impact

of interventions in math versus reading for slightly older children). Alternatively, the

national tests in reading may have less discriminating power at these ages. Moreover,

schools in Norway spend considerably more time on reading than math (Directorate of

Education and Training 2024), potentially compressing the distribution by the time we

measure the effects in Grades 5 and 9.

Importantly, we document substantial heterogeneity in treatment effects across fam-

ily backgrounds. The benefits of early childcare enrollment are considerably larger for

children whose mothers lack a high school education. For this group, we find strong

and statistically significant positive effects on mathematics performance across both

grade levels tested (grades 5, and 9), with estimates pointing to improvements of 0.28

of a standard deviation at grade 9. In contrast, children of mothers with at least a

high school diploma show much smaller and statistically insignificant effects. This pat-

tern suggests that early childcare serves as an equity-enhancing policy intervention,

disproportionately benefiting children from less advantaged educational backgrounds

who may have fewer learning opportunities at home. Importantly, it also shows that

childcare does not cause harm, even to those children from advantaged backgrounds,

and hence a much stronger counterfactual. This is in contrast to the well known results

in Baker et al. (2008), a difference we attribute to the high quality childcare available

in Norway and documented here.

The analysis by immigration background reveals additional nuance, with partic-
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ularly strong effects emerging in later grades for children from immigrant families,

especially in mathematics. Although the IV results are noisy, the reduced form effect of

slot availability on mathematics at grade 9 is robust and large. This suggests that early

childcare may play an important role in promoting integration and reducing achieve-

ment gaps for children from immigrant backgrounds, with benefits that compound over

time.

The impact of childcare itself may operate both through the learning opportunities

and the interactions with other children within a well-structured environment, or what-

ever the precise package is implied by “attending childcare”. However, there may also

be other channels at play, such as participation in the labor force and family income,

although Havnes & Mogstad (2015) did not find these important in Norway. Never-

theless, the reduced form results are subject to fewer identifying assumptions than the

IV estimates and reinforce these findings by explicitly showing that slot availability

improves outcomes.

Our results align with, while considerably expanding, a line of research on early

childcare in Norway (Dearing et al. 2018, Drange & Havnes 2019, Zachrisson et al.

2024, Dearing et al. 2015, Zachrisson et al. 2013) finding positive effects on cognitive

and achievement outcomes–primarily for children from low SES backgrounds–and a

total absence of negative effects for anyone. When these results are contrasted with

the mixed results from studies in other countries (van Huizen & Plantenga 2018), it is

worth noting the nature and content of early childcare in Norway. First of all, structural

quality is quite tightly regulated, with requirements for teacher training and very low

staff:child ratio relative to most other countries. The ”Nordic model” of early child-

hood pedagogy, emphasizes a holistic, play-based, and child centered approach. When

interpreting the effects, it is worth considering which types of skills children acquire

during their first years of life which prove beneficial for the fairly complex skills tested
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in math more than a decade later. Psychologists have recently described what they

term FOLD-skills–Foundations of learning development–which comprise a large set of

difficult to measure early skills like executive function, critical thinking, curiosity, and

creativity (McCoy & Sabol 2025). These skills are hypothesized to be the foundations

upon which later skills are built, and to develop in children’s day to day play and social

interactions. We can therefore hypothesize that the active ingredients of Norwegian

childcare centers–child-centered, play-based, holistic–nurture this development. Espe-

cially among children from families where such experiences are less common. Regard-

less, these findings contribute to the ongoing debate about optimal childcare policies,

providing evidence that early enrollment can have lasting positive effects on academic

achievement that persist through lower secondary school.

From a policy perspective, our findings have important implications for childcare

policy beyond Norway. When done right, with high structural quality and age-appropriate

curriculum and content, there is a considerable upside for children from low SES back-

grounds. While expanding childcare capacity is costly, our results suggest that prior-

itizing access for younger children, particularly in communities serving disadvantaged

families, could yield substantial returns. The particularly strong effects for children of

less-educated mothers indicate that early childcare access could be an effective tool for

reducing educational inequality and promoting intergenerational mobility.

Our analysis focuses on test score results measured at specific grade levels. Some

of the studies discussed above also document effects on non-cognitive skills, and the

results for the shorter run are in general mixed – in some contexts, early start may have

negative effects on non-cognitive development in early years for some children. Notably,

there is no evidence for this in Norway (e.g., Dearing et al. 2015). Long-term effects on

other important dimensions of adolescent development, such as social-emotional skills,

health outcomes, or–in adulthood–labor market attainment, hence remain important
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questions for future research.

Despite these limitations, our findings contribute meaningfully to the literature on

early childhood interventions and their long-term effects. By documenting both average

effects and substantial heterogeneity by family background, we provide evidence that

childcare policy can serve as both an instrument for improving educational outcomes

and a tool for promoting equality of opportunity and social mobility. The persistence

of effects through grade 9 suggests that the benefits of early childcare are not merely

short-term, but represent genuine improvements in children’s learning trajectories.
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A Supplementary Material

Table 9: Age of entry and coverage rate by birth year

Birth year Age of entry (all) Age of entry (immigrants) Coverage 1–2 year olds
M(SD) M(SD) %

Pre reform

1998 28.52(9.15) 31.68(7.96) 37
1999 28.37(9.18) 31.42(8.17) 37
2000 27.87(9.24) 31.30(8.27) 38
2001 27.34(9.31) 31.44(8.14) 41

Post reform

2002 26.46(9.44) 31.46(7.97) 44
2003 25.21(9.45) 31.13(8.11) 48
2004 23.58(9.22) 30.18(8.66) 54
2005 21.87(9.10) 29.39(8.86) 62
2006 20.33(8.85) 28.16(9.41) 70
2007 19.22(8.70) 27.02(9.71) 76

Notes: Age of entry is measured in months. Coverage is the number of childcare
slots for 1–2 year-olds per population of 1–2 year-olds, calculated for the year
the child turned 1. Children born in 2002 were the first birth cohort affected
by the reform.
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Figure 7: Correlation between municipality reported and estimated childcare coverage

Note: Municipality reported childcare coverage for 1–2 year-olds the year the target child turns one
(our instrument) on the Y-axis, coverage estimated from age of entry (our treatment) in that year for
on the X-axis (r=.85), across 2002-2007 birth cohorts. The slight misalignment in coverage rates is
due to municipality numbers being reported by Dec 31 each year.
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