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THE LONG-TERM EFFECTS OF STUDENT ABSENCE:
EVIDENCE FROM SWEDEN*

Sarah Cattan, Daniel A. Kamhdfer, Martin Karlsson and Therese Nilsson

Despite the relatively uncontested importance of promoting school attendance in the policy arena, little
evidence exists on the causal effect of school absence on long-run outcomes. We address this question
by combining historical and administrative records for cohorts of Swedish individuals born in the 1930s.
We find that elementary school absence significantly reduces contemporaneous academic performance, final
educational attainment and labour income throughout the life cycle. The findings are consistent with a dynamic
model of human capital formation, whereby absence causes small immediate learning losses, which cumulate
to larger human capital losses over time and lead to worse labour market performance.

Student absence from school is pervasive around the world. While raising school attendance has
long been the focus of policy in developing countries, the issue has also gained prominence in
developed countries over the past decade. State and national governments have started taking
concrete measures to reduce absenteeism, ranging from better monitoring and public awareness
campaigns to monetary fines.

Despite the relatively uncontested importance of promoting school attendance in the policy
arena, there is little causal evidence of the effect of absence on socio-economic outcomes. The
few papers that credibly establish such evidence find that absences in elementary and secondary
school have a detrimental impact on academic achievement and school graduation (Goodman,
2014; Aucejo and Romano, 2016; Liu et al., 2021). While these papers are important in going
beyond the correlational evidence, they all focus on educational outcomes in the United States.
Much remains to be known as to whether (i) impacts on educational outcomes reflect human
capital losses that translate into long-term outcomes and (if) whether these impacts generalise to
other contexts.
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This paper provides evidence of the impact of student absence on educational achievement,
labour market outcomes and mortality in the context of Sweden. We construct a unique panel
following a representative sample of cohorts born 1930-5, which links digitised records of
absence and educational performance in elementary school with census and tax register data on
socio-economic outcomes throughout the life cycle. To our knowledge, this is the first dataset
that allows for an analysis of the long-term impact of absences. This is an important innovation
in light of evidence showing early career advantages either fading relatively fast (such as the
effect of the business cycle on earnings; cf. Genda et al., 2010; Oreopoulos et al., 2012; Altonji
et al., 2016) or becoming more pronounced at higher ages (such as the effects of schooling; cf.
Bhuller et al., 2017).

Even with rich data, analysing the short- and long-term impacts of student absences requires
arobust strategy to tease out their causal impacts from the vast array of unobserved confounding
factors. Indeed, students who miss school may have poorer health, less engaged parents and/or
less inspiring teachers, which could all lead to spurious correlations between absence, education
and labour market outcomes. To deal with the endogeneity of absence, we exploit two features
of our data. For the short-term analysis of student absences on school performance, we exploit
within-student, between-grade variation in absence and performance at two time points (grade 1
and grade 4). For the long-term analysis, we exploit the presence of siblings in our dataset, and use
within-family variation in absence and long-term outcomes to purge the correlation between them
from all family-level time-invariant factors. We present a series of robustness tests supporting
the identification strategy and estimate bounds following Oster (2019), suggesting that biases
associated with our estimates are unlikely to be either statistically or economically large.

Our analysis yields two main findings. First, we find a negative and significant impact of
student absence on academic performance in elementary school equivalent to 4.5% of a standard
deviation (SD) for ten days of absence. This impact is similar to estimates presented for more
recent cohorts of elementary school children growing up in the United States (Goodman, 2014;
Aucejo and Romano, 2016). Linking school performance to later-life earnings, we also express
the effect of student absence in terms of the long-term earnings potential.

Second, estimates of the long-term effects of absence are most pronounced for our income
measures: income measured at ages 35-40 and pension income, which is a proxy for lifetime
earnings. Ten annual days of absence in elementary school are estimated to decrease these income
measures by 1%—2%. The estimates of the impacts on other long-term outcomes are similar in
size, but not as precisely estimated, with the exception of a significant negative impact on men’s
likelihood to complete secondary education. The results are consistent with a model of skill
accumulation, where early losses in human capital grow into later skill deficiencies, which affect
educational achievement, employment and income, but are only large enough to be picked up
precisely on later outcomes in the life cycle.

Our paper relates to a broad literature examining the impact of instructional time on educational
achievement and adult outcomes. Although school absence is an important determinant of the
total amount of time spent in school, most studies exploit exogenous variation in the length of
the school year as a source of exogenous variation in instructional time (see, e.g., Pischke, 2007;
Leuven et al., 2010; Agiiero and Beleche, 2013; Fischer et al., 2019 using laws and law changes;
Fitzpatrick et al., 2011; Carlsson et al., 2015 using variation in test dates; Marcotte and Hemelt,
2008; Marcotte and Hansen, 2010; Hansen, 2011 using unscheduled school closures).

Regarding individual absence from school, three studies, Goodman (2014), Aucejo and
Romano (2016) and Liu et al. (2021), analyse the effects of school absence on educational
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achievement in the United States. Using Massachusetts data (2003—10) for students attending
grade 3 onwards and North Carolina data (2006—-10) for grade 3 to 5 students, respectively,
Goodman (2014) and Aucejo and Romano (2016) showed that school results are negatively
affected by absence. Both studies control for institutional heterogeneity using school, teacher
and individual fixed effects, as we do. Liu et al. (2021) estimated the impact of absences during
secondary school on educational outcomes using data from a Californian school district (2002—
13). They used between-subject, within-individual variation in absence to identify the impact of
absence on contemporaneous achievement, and estimate bounds around the impact of absence
on high school graduation and college enrolment using the method of Oster (2019).

We contribute to the above literature by providing new evidence on the effect of student
absence as one determinant of instructional time. Our paper is the first to present estimates of the
impact of days of absence outside the United States, and on adult and later life outcomes. The
literature examining the effect of region- or school-level changes in instructional time suggests
that institutions and the educational system are relevant factors for observed effects (see, e.g.,
Pischke, 2007; Gathmann et al., 2015; Galama et al., 2018). Sweden makes a particularly
interesting case in comparison to the United States, given that its labour market was characterised
by active labour market policies and compressed wages (Erixon, 2008), and embedded in a Social
Democratic welfare state providing comprehensive social insurance against health and social risks
that workers face (Bergh, 2014).

Our results show that these innovations to the literature matter for our understanding of the
impact of school absences. Considering effects throughout the life cycle sheds new light on
previous findings regarding the role of school absence, and indicate that the short-term human
capital losses manifested as impacts on test scores translate into long-term penalties in the labour
market.

1. Background and Data
1.1. The Swedish Education System

In the 1930s and 1940s, all children in Sweden were required to attend public school, Folkskola,
starting at the age of seven. Education was free and co-educational. The first four grades of
Folkskola, which we refer to as elementary school, were mandatory. Admissions to secondary
school were very selective and depended on academic performance, and the minority of students
who progressed to secondary school generally matriculated after grade 4. Students not pursuing
post-compulsory schooling had to remain in Folkskola for another two years.!

The responsibility of providing elementary education was decentralised to the 2,400 school
districts, but the Ministry of Ecclesiastical Affairs provided nationwide standards, for example for
curriculum design and grading. Three academic subjects were taught in elementary school: math,
reading and speaking, and writing. The government established grading principles, dictating that
teachers should reward the quality of knowledge and regularly take notes to ensure that grades
reflected performance through the year (SOU, 1942). Online Appendix A provides details on the
school system.

! During elementary school, our cohorts were exposed to two educational reforms, rolled out across municipalities
between 1936 and 1948. One reform expanded instructional time per school year from 34.5 to 36.4 and 39 weeks. We
control for the number of days of the school year in all specifications. The second reform introduced a mandatory seventh
grade of Folkskola. While about half of the individuals in our sample were affected by the reform, only 6% of the sibling
pairs were affected differently. Controlling for the reform does not change our point estimates; see column (6) of Table 4.
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As their main organisational tool, teachers kept daily records of students’ performance, absence
and reasons for absence in an exam catalogue (Online Appendix Figure Al). For every school
year, teachers noted the total days of absence by type and final grades by subject. To conduct our
analysis, we digitised end-of-year information from these catalogues and linked this information
to administrative data on long-term outcomes.

1.2. Data Sources

The base data are a census of children born 1930-5 in a representative sample of 133 out of
about 2,400 Swedish parishes; see Bhalotra et al. (2017). We construct our analysis datasets
by combining this information with a number of historical and administrative sources described
below. We provide information about the representativeness of the sample in Online Appendix B.
Online Appendix Figure B1 shows the spatial distribution of our parishes, and Online Appendix
Table B1 compares them to all parishes in Sweden in terms of 1930 population census information.
Online Appendix B.2 defines all the variables included in the analysis.

1.2.1. Church records

The church records contain the child’s name, gender, the date, parish and location (hospital or
home) of birth, whether the birth was a singleton and the mother’s marital status at the child’s
birth. These records also include information on the parents’ names and occupations at the time
of the child’s birth. We create an indicator for maternal employment status and indicators for
whether the father was an agricultural, a production or a service worker. We use all these variables
as controls in our analysis (see summary statistics in Online Appendix Table B2).

1.2.2. School records
Schooling information comes from exam catalogues kept in historical archives, with yearly
student-level absence by type (sickness and non-sickness) and grade points by subject (math,
reading and speaking, writing) in grades 1 and 4 (years 1937—-47). Grades 1 and 4 are pivotal, as
grade 1 is the first occasion academic performance that can be observed, and grade 4 represents
the last before some students proceed to secondary schooling. Grade points range from 1 (lowest)
to 15 (highest); see Online Appendix Table Al. To facilitate interpretation, we standardise the
grade points to have mean 0 and SD 1.

School records were matched to church records using information on parish, birth date and full
name. We mitigate data lost on account of migration out of the birth parish by tracking migrants
and collecting school records from destination parishes.”

1.2.3. Final education

Information on highest educational level completed comes from the 1970 population census
(SCB, 1972), when individuals are aged 35-40. We create a binary indicator for whether an
individual attains more than Folkskola.

1.2.4. Labour market outcomes
Information about employment at ages 25-30 and 35-40 comes from the 1960 and 1970 popu-
lation censuses (SCB, 1962; 1972). For each age group, we construct employment variables that

2 Online Appendix B.3 describes the matching and how we trace individuals who move to another school parish.
Online Appendix Figure B2 gives the degree of selection bias possibly arising from attrition. Online Appendix Table B3
shows balancing results for the full sample and the exam catalogue sample in terms of socio-demographic characteristics.
Online Appendix Table B4 indicates that linear regression estimates of absence on grade points do not differ substantially
across samples.
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Table 1. Descriptive Statistics on Long-Term Outcomes.
(6] (@) (3 (€] S (6

Mean

Age range All Female Male # obs % female
Education
More than Folkskola (in %) 11.8 12.1 114 5,976 49.6
Employed (in %)
In 1960 25-30 65.7 36.6 94.1 7,434 494
In 1970 3540 743 559 92.6 5,976 49.6
Earnings (in Swedish krona, current values)
Labour market income 1970 3540 19,275 10,039 28,475 5,886 49.9
Pensions 2003-8, if > 0 68-78 160,237 138,568 183,468 4,772 51.7

Notes: The numbers refer to the individuals in the siblings sample (second row of Online Appendix Table BS5) we are
able to match to the long-term outcomes. The age range gives the individual’s age at which the variable is measured.
Education is taken from the 1970 census, but likely reflects completed schooling for most individuals. The education
indicator takes the value 1 if the individual has more than compulsory Folkskola education, and 0 otherwise. Employment
in 1960 and 1970 is taken from the census information in these years and takes the value 1 if the individual is employed,
and O otherwise. Labour market income 1970 is based on the 1970 census; unemployment enters the labour market
income as zero. Pensions information is taken from tax registers and averaged over 2003-8. Zero pensions are dropped
(very few cases). Labour market income and pensions are measured in Swedish krona (current values).

equal 1 if the individual works at least part time, and O otherwise. From the 1970 census we also
have labour market income when individuals were in prime working age. The income measure
has imputed zeros for individuals who were not employed.

1.2.5. Pension income

From tax registers we measure average annual pensions 2003-8, when our youngest cohort is
aged 68—79. Because. for our cohorts, full pensions require 30 years of contributions and is based
on the 15 highest income years (Sundén, 2006), this measure is a proxy for lifetime earnings.
That pension income is less sensitive to year-to-year fluctuations in labour supply than annual
earnings is a desirable feature, especially for women.?

1.2.6. Death records

Church records and the Swedish Death Index (Federation of Swedish Genealogical Societies,
2014) provides the exact date of death for all individuals that passed away. We generate indicators
for whether the individual died before 1960, 1970 and 2003.

For adult outcomes, we match individuals in the matched schooling data to the different regis-
ters using either full name, sex, birth date and parish of birth, or a unique social security number
(see Online Appendix B.4 for details about the matching procedure). Online Appendix Table B5
reports the numbers of individuals, siblings and families included in our analyses.

1.3. Descriptive Statistics

Table 1 presents descriptive statistics for our long-term outcomes, and Online Appendix C.1
presents descriptive statistics for absence by type and school achievements. In grade 1, the
average number of missed days is 11.1 days (median seven days) versus 11.6 (median eight days)

3 Online Appendix D provides details about the pension system and related rules.

© The Author(s) 2023.

€20z Aienuep gz uo Jasn SoIWoU0dg [elISnNpuU| JO 81N)Isul yoteasay Aq /5289/888/0S9/SE L /a1oNe/[o/woo dno olwapeoe)/:sdiy Wwolj papeojumo



2023] THE LONG-TERM EFFECTS OF STUDENT ABSENCE 893

in grade 4. Despite a very different context, the distribution of total days of absence is comparable
with that reported in recent US studies of absence in elementary school (Goodman, 2014; Aucejo
and Romano, 2016). We observe a slightly higher density of very high numbers of absence days
(see Online Appendix Figure C1 for the overall variation, and Online Appendix Figure C2 for
the within-family and within-individual variations), but unlike Goodman (2014), who excluded
observations with more than 60 days of absence, we do not cap absence days.* Most absences
are sickness absences. The average number of missed days for other reasons than sickness is 1.7
in grade 1 and 3.3 in grade 4.

Average grade point in math, reading and writing, and speaking is higher in grade 4 than in
grade 1. In line with national guidelines (cf. SOU, 1942), only few students receive a very low or
a very high grade point, and the variance of the grade points is higher in grade 4 than in grade 1
(Online Appendix Figures C3—C4). The selective nature of the education system is reflected by
the fact that only 12% of our sample has more than Folkskola education.

The cohorts studied were born between 1930 and 1935, and entered the labour market around
1950.5 Online Appendix C.2 provides insights into the most prevalent occupations of our cohorts,
and shows that there was a high degree of gender segmentation in the labour market (see Online
Appendix Table C2 and Online Appendix Figure C6). Employment and earnings measured at
ages 25-30 and 35-40 reflect such segmentation. As expected, pensions are more equal between
genders than earnings are.

Our main outcomes are all negatively correlated with total days of absence (see Online
Appendix Figures C5 and C7). While these correlations point to a potentially negative effect of
school absences on short- and long-term outcomes, they are obviously not evidence of a causal
link. To start exploring the extent of selection, we look at how total days of absence vary across
groups defined by different observable characteristics (see Online Appendix Figure C9). Overall,
these statistics show limited signs of selection based on these observables. Whether students
positively or negatively select into absence is also unclear. As we describe in the next section,
our identification strategies exploit within-individual or within-family variation in absence and
outcomes. We show in Online Appendix Table C1 that there is sufficient variation of this kind.

2. Empirical Strategy
2.1. Identification of Short-Term Effects

While the main focus of this paper is on the long-term effects of school absence, a natural
starting point is to estimate the contemporaneous effect of absence on school performance. This
also allows us to compare effects with those found for the current US context.

Our aim is to identify the effect of the number of days of absence in one year on academic
achievement measured at the end of that year. We exploit the fact that we observe performance

4 Instead we winsorise our data at the top 98th percentile of the distribution of days of sickness and non-sickness
absence.

3 The cohorts under review were born during the Great Depression and were in elementary school during World War
II. Although the depression was not as severe in Sweden as it was in many other countries, we re-estimate our model for
long-term outcomes, controlling for local economic conditions (poverty rate, taxable income per capita and the annual
change of the latter) in the year of birth; see column (7) of Table 4. These estimates are extremely similar to our main
estimates and, if anything, more precise. WWII is unlikely to have disrupted either the education or the archiving of
school records. Sweden was neutral in WWII and there was an oversupply of teachers (Paulsson, 1946). We have not
found historical sources suggesting that WWII caused disruptions in education and the probability that we found exam
catalogues in archives was the same for years during and not during the War.
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and absence in two grades (1 and 4) in order to control for individual-specific time-invariant
unobservable factors. We estimate the equation

Yistg = fBo + TDig + Qstg7,32 + Ssg + Ttg + 6 + Uistg, (D

where Yy, is grade-g performance of a student i attending school s taught by teacher ¢, D, is the
number of days student i was absent from school in a grade, Q, is a set of school/grade-specific
controls, Sy, is a grade-g school fixed effect (FE), T, is a grade-g teacher FE, and §; is an
individual FE.

As argued by Bond and Lang (2013), which measure of educational achievement is used can
significantly alter the conclusion of the analysis. To address this issue and provide economi-
cally meaningful interpretations of our estimated effects of absence on achievement, we anchor
the grade point scale to pensions, a policy-relevant outcome measured in a meaningful metric
(Swedish krona, SEK). Online Appendix E provides details on the anchoring procedure and
Appendix Table E1 reports estimates of the anchoring equations.

The main identifying assumption in model (1) is that unobserved grade- and child-specific
factors affecting student i’s achievement in grade g are uncorrelated with the child’s absence,
conditional on the observables and fixed effects included in the model. The assumption is the
same as in Aucejo and Romano (2016), but stronger than the assumption required in the design
of Liu et al. (2021), who exploited within-grade, between-subject variation in absences to control
for time-varying individual-level unobserved shocks.” Given the main focus of the paper on
long-term outcomes and the fact that this strategy has been used in several related papers, we
refer the reader to Online Appendix F.3 for a discussion of threats to its validity and robustness
checks.

2.2. Identification of Long-Term Effects

Our main analysis focuses on the effect of school absences in elementary school on adult
outcomes. We define our treatment variable as the average number of days of absence in grades 1
and 4. Since the average days of absence in elementary school are fairly stable across all grades,
we can think of the treatment variable as closely measuring the average yearly number of days
of absence in each year throughout elementary school.?

Our research design exploits the fact that we can identify siblings in our data. We propose to
identify the impact of school absence on long-term outcomes from within-family variation and
estimate the equation

Wip = Bo+ 1D + Xi’ 1 + w0y +vig,

where Wi is an outcome of individual i of family f; X; is a set of individual-specific time-
invariant controls, including demographic characteristics, grade-1 school identifier, grade-1

6 The specification assumes a homogeneous effect of absence in grades 1 and 4 in order to interpret 7 as the marginal
effect of a day of absence. This assumption cannot be tested in the context of the individual FE model, but it can be tested
in the sibling FE model. We report results of such a test in the lower panel of Online Appendix Table F6, which shows
that the effects of absence in grade 1 and in grade 4 are statistically indistinguishable.

7 On the other hand, Liu ez al. (2021) required an absence of spillover effects across subjects for identification.

8 We have not collected information on grades 2 and 3 systematically, but some exam catalogues cover students in
several grades. Average days of absence in grades 2 (10.7 days) and 3 (11.9) are close to the averages for grades 1 (11.1)
and 4 (11.6). We also estimate the model allowing for a different effect of grade-1 and grade-4 absences on long-term
outcomes. In the sibling FE model, estimates of these two effects are not statistically different from each other (Online
Appendix Table G2).
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teacher identifier, as well as information about class size, lowest and highest grade taught to
students in the same classroom and length of the school year in weeks, averaged across grades 1
and 4. We also control for an indicator for whether grade-1 teacher is the same as grade-4 teacher
and an indicator for whether grade 1 school is the same as grade 4 school. Here wy is a family
FE.

The advantage of this strategy is that, in contrast with the bounding method used in Liu et al.
(2021), it allows us to point identify the effect of absence on long-term outcomes. However, for
the parameter 7 to have a causal interpretation, it requires that any child-specific unobservable
that does not have the same additive effect on outcomes for both siblings is uncorrelated with the
child’s absence. We discuss possible threats to identification in Subsection 3.3, where we present
the results of a number of exercises to gauge the research design’s validity.

3. Results
3.1. Short-Term Effects of School Absence

Column (1) of Table 2 reports ordinary least square (OLS) estimates of parameter t in (1), and
shows that one additional day of absence is significantly associated with a 0.51% of an SD
decrease in performance. The individual FE estimate in column (2) is slightly smaller (0.0045),
but also statistically significant at the 1% level.'?

Assuming linearity, the effect of ten days of absence—the average in our sample—corresponds
to 4.5% of an SD decrease in performance. Despite analysing absence in a very different context
and literally in another century, our results measured in SD units are comparable to those in the
related literature. Using recent US data, Goodman (2014) found an effect of 0.8% of an SD in
math and English, and Aucejo and Romano (2016) found effects of 0.55% of an SD in math
and 0.29% in reading. Online Appendix Figures F1 and F2 present evidence strongly suggesting
that the relationship between absence and academic performance is linear. Moreover, we show
that there are no significant differences in the short-term impact of absences between gender and
across individuals from different socio-economic groups (Online Appendix F.2).

By anchoring student performance to pension incomes, we translate the short-term effect of
absence on school performance into its effect on earnings potential. Table 2 (second and third
rows) reports the results. In the individual FE specification, the impact of ten additional absence
days on school performance translates into a non-significant decrease in earnings potential of
SEK 16, equivalent to a 0.1% decrease in average pension income. We obtain similarly sized
effects when anchoring by grade and gender (third row), and when using earnings at age 35—40,
as the anchor.

Online Appendix F.3 presents results of tests we conduct to probe the validity of the individual
FE strategy to recover the causal effect of absence on performance. These results strongly suggest
that our short-term estimates of absence are likely robust to the presence of individual-level time-
varying unobserved heterogeneity.

9 Online Appendix Table C1 shows that a large fraction of variation in absence and performance in the data comes
from within-family variation, which provides confidence that there is sufficient variation to consider using a sibling FE
strategy.

10 Online Appendix Table F1 reports estimates for control variables. Online Appendix Table F2 states negative and
significant estimates of the effect of absences on performance for each of the three subjects. Online Appendix Table F3
shows that the estimates are unchanged when grade points are standardised before the aggregation. Online Appendix
Table F4 gives the estimates when averaging over the math grade points and reading and speaking grade points (without
writing). Online Appendix Table F5 gives the estimates when grades are coded on a seven-point scale.
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Table 2. Estimates of the Short-Term Effect of School Absence on Academic Performance.
) (2

Individual
OLS fixed effects
Panel A: average grade points in units of SD (mean 0, SD 1)
Days of absence —0.0051%** —0.0045%**
(0.0007) (0.0013)
Panel B: average grade points in units of pension (anchoring by grade, mean
pension in sample: 160,237 Swedish krona)
Days of absence —54.7344* —16.1192
(7.4068) (20.0252)
Panel C: average grade points in units of pension, by gender (anchoring by
grade and gender, mean pension in sample: 138,568 Swedish krona for
women and 183,468 Swedish krona for men)
Days of absence —69.2581%** —37.5660**
(9.2558) (18.4195)
# observations 14,066 8,934
# individuals/families 4,467

Notes: Each cell reports the coefficient associated with days of absence in separate regressions where the dependent
variable is the variable indicated in the first row of each panel. The dependent variable in panel A is average performance
over math, reading and speaking, and writing, standardised to have mean 0 and SD 1. In panel B, it is a measure of average
grade points in units of pensions, where the relationship between grade points and pensions is estimated separately for
grade 1 and grade 4; see Online Appendix E. The third panel repeats the anchoring of grade points in units of pensions,
but estimates the relationship between grade points and pensions separately by school grade and gender. Both OLS and
individual FE models control for grade, range of grades instructed in the same classroom and length of the school year
in weeks. The OLS specification also controls for gender, born out of wedlock, twin birth, mother employed at the time
of birth, born in hospital, full sets of fixed effects for the year and month of birth, year and month interactions, age,
parent’s year of birth and family’s socio-economic status based on the first digit of the Historical International Standard
Classification of Occupations (HISCO) code (see van Leeuwen et al., 2002) of the father. Standard errors clustered at the
parish level are given in parentheses. Significance: **p < 0.05, ***p < 0.01.

3.2. Long-Term Effects of School Absence

Table 3 reports the effects on long-term outcomes of the average days of absence across grades
1 and 4 in columns (1) (OLS) and (3) (sibling FEs). To ease interpretation, we also report the
effect of ten days of absence relative to the mean of the outcome considered in columns (2) and
(4). We calculate this by multiplying the coefficient by five (the treatment variable measures the
average number of days of absence across two grades) and dividing it by the outcome mean.

A first observation is that the OLS and sibling FE estimates are similar both in terms of
magnitude and statistical significance. This aligns with one of the conclusions from the short-term
analysis that selection into absence based on unobservables may not be particularly prominent
in our context.

Looking at the sibling FE estimates of Table 3, we find that ten days of absence in elemen-
tary school leads to a statistically insignificant 2.2% reduction in secondary school completion
relative to baseline. Given the gender differences in educational attainment that existed during
this period, impacts could vary by gender. Indeed, the effect of absence on secondary school
completion is negative and statistically significant for men, while it is close to zero for women
(Online Appendix Table G1). The negative effect of elementary school absence on secondary
schooling for men is consistent with secondary school admissions depending on elementary
school performance.
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Table 3. Long-Term Effects of School Absence.
1 (@) 3) “)

OLS Sibling fixed effects
Coefficient Rel. size Coefficient Rel. size
More than Folkskola (1 = yes)
Absence (average, grades 1 and 4) —0.0007 —0.0297 —0.0005 —0.0215
(0.0005) (0.0009)
Employment 1960 (1 = yes)
Absence (average, grades 1 and 4) —0.0012* —0.0088 —0.0007 —0.0053
(0.0007) (0.0013)
Employment 1970 (1 = yes)
Absence (average, grades 1 and 4) —0.0008 —0.0050 —0.0020 —0.0133
(0.0007) (0.0014)
Labour market income 1970
Absence (average, grades 1 and 4) —54.2973** —0.0141 —80.7042** —0.0209
(22.7088) (37.2151)
Pensions 2003-8
Absence (average, grades 1 and 4) —330.0940%* —0.0103 —396.0887** —0.0124
(71.2631) (169.3640)

Notes: Each panel reports the coefficient associated with the total days of absence (average over grades 1 and 4) in
separate regressions where the dependent variable is indicated in the left column. Controls include gender, born out of
wedlock, twin birth, born in hospital, mother employed at the time of birth and sets of fixed effects for the year and month
of birth, year and month interactions. Specifications also controls for class size, the lowest and highest grade taught to
students in the same classroom and length of the school year in weeks, averaged across grades 1 and 4. Models also
control for school and teacher fixed effects, and a dummy if the individual changes school or teacher between grades 1 and
4. The OLS models further control for parent’s year of birth and family’s socio-economic status based on the first-digit
HISCO code of the father. Number of observations: more than Folkskola 5,976, employment 1960 7,434, employment
1970 5,976, income 1970 5,886, pensions 4,772. Standard errors clustered at the parish level are given in parentheses.
Significance: *p < 0.1, ™ p < 0.05, **p < 0.01.

Next, we turn to the effects of absence on labour market outcomes. Impacts on employment
are not statistically significant, but the point estimates suggest that impacts on employment may
grow slightly with age, from a 0.5% reduction in employment at ages 25-30 to a 1.3% reduction
ten years later. As shown in row 3 of Table 3, a one-day increase in the average number of days
of absence in elementary school leads to an SEK 80 reduction in earnings in 1970 and an SEK
396 reduction in pensions;'' both estimates are significant at the 5% level. Relative to the means
of these variables, the impacts are fairly similar in magnitude to each other, between 1%—2%
reduction in income. To put these magnitudes in perspective, consider that Fredriksson et al.
(2013) estimated an earnings increase of 1.2% at age 27-42 when class size in Swedish schools
is reduced by one student, Chetty et al. (2014) estimated an earnings rise of 1.3% at age 28 from
a 1-SD improvement in teacher quality in the United States, while Carrell ef al. (2018) drew on
data for a Florida county and showed that exposure to a disruptive peer during elementary school
reduces earnings at age 26 by 3%—4%.

As with the short-term outcomes, we explore whether the effects of school absence on long-
term outcomes are non-linear, but find no strong evidence that this is the case (Online Appendix

I Online Appendix Table D1 shows that pension results are robust when controlling for the receipt of a widow
pension.
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Figure G1). We also find no strong evidence that the effect of absence depends on whether
absence happened in grade 1 or grade 4 (Online Appendix Table G2).

Overall, our estimates point to a consistently negative effect of absences in elementary school
on economic outcomes through the life cycle, with more pronounced and statistically significant
impacts on educational attainment for men and on income for both genders. In terms of mag-
nitude, the effects are larger than what is implied by the short-run effects of absence on school
performance.'? Moreover, the effects become slightly larger and more significant when measured
further into the life cycle. Taken together, these results are consistent with a dynamic model of
skill accumulation, where skill deficits resulting from absences in elementary school translate
into lower skill levels progressively accumulating over the life cycle. These results also underline
the importance of measuring impacts of absence at various points in the life cycle.

3.3. Robustness Checks

The interpretation of the above results as causal effects of absences on long-term outcomes relies
on the assumption that school absences are uncorrelated with unobservable determinants of long-
term outcomes that vary across siblings. There are several threats to the validity of this assumption.
First, long-term outcomes could be affected by child-specific unobserved endowments, which
may also affect children’s likelihood to miss school. For example, one sibling may be born
frailer, have lower grit and work ethics than the other, which would make her more likely to both
be absent and have worse adult outcomes than her sibling. Second, long-term outcomes could
be affected by idiosyncratic, child-specific shocks that directly affect the incidence of absence
and have long-lasting effects on adult outcomes (over and beyond the absence). An obvious
example are health shocks during elementary school, which make one sibling (but not the other)
particularly sick one year and have long-lasting effects on his/her adult outcomes. Other types
of relevant shocks may include changes to the institutional and/or economic environments over
time, which affect siblings differently because they are born in different years.

Below we discuss a series of empirical exercises to help us gauge the likely salience of these
different threats to the validity of our research design. First, we re-estimate the short-term effect
of absence on educational achievement using the sibling FE strategy and compare it to the
individual FE estimates of Table 2. As reported in Online Appendix Table G4, the two estimators
yield very similar estimates of the impact of absence on achievement in elementary school.
This suggests that child-specific unobservable determinants of educational achievement that vary
between siblings are unlikely to be correlated with absences. While this does not guarantee
that the same is true of unobservable determinants of long-term outcomes, it does reinforce the
message that selection into absence based on unobservables is unlikely to be strong.

We then estimate the effects of grade-4 absence on grade-1 performance. If sibling FEs
fully account for unobserved child-specific time-invariant factors, future absence should have no
power in predicting grade-1 performance. Online Appendix Table G5 shows that, while grade-
4 absence and grade-1 performance are negatively correlated in the OLS model, the grade-4
absence coefficient drops and becomes insignificant in the sibling FE model.

12 Specifically, the (sibling FE) effect of school performance, measured as average grade points in grades 1 and 4, on
secondary schooling completion is about 0.07 (Online Appendix Table G3). Multiplying this estimate by the estimated
effect of absence on school performance of —0.0045 (Table 2), we would expect an effect of absence on enrolment of
—0.0003 in the sibling FE specification. In contrast, our direct sibling FE estimate in Table 3 (—0.005) is considerably
larger than the indirect estimate.
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The next exercise uses the idea that, if the sibling FE specification does not control for an
important unobservable (fixed or time-varying) determinant of long-term outcomes, the sibling
FE estimate of grade-4 absence on long-term outcomes would change through the inclusion of
grade-1 performance, to the extent that grade-1 performance captures these unobservables (e.g.,
idiosyncratic work ethic or health shock occurring before grade 1). The results are reported in the
second and third columns of Table 4, and show that the estimated effect of grade-4 absence on
long-term outcomes remains virtually unchanged through the inclusion of grade-1 performance.

We then conduct two exercises to assess the possibility that individual-specific health shocks
during childhood confound our long-term estimates. First, we test whether absence due to
sickness affects long-term outcomes differently from absence due to other reasons. If health
shocks simultaneously determined absence and long-term outcomes, we would likely find that
absence due to sickness is more detrimental than absence due to other reasons. We test this
hypothesis by re-estimating our model, also controlling for the average number of non-sickness
days across grades 1 and 4. We report the coefficients for any absence in the fourth column
of Table 4 (see Online Appendix Table G7 for non-sickness absence coefficients and Online
Appendix Table F7 for the short-term estimations by reason of absence). Across all long-run
outcomes, we cannot reject that the coefficient on the average days of non-sickness absence is
equal to the coefficient on the average days of (any) absence, which suggests that the long-term
effects of absence in Table 3 are more likely to be driven by the loss of instructional time rather
than by a health shock.

Our second test for confounding health shocks looks directly at whether school absences have
an effect on long-term health, as measured by mortality. To do so, we re-estimate our sibling
FE model, this time using indicators for mortality at three time points (1960, 1970 and 2003) as
outcomes. We cannot reject that the coefficient on absence in any of these regressions is zero
(see panel B of Table 4). Again, this suggests that the effect of absence we identify through the
sibling FE strategy is likely to capture the effect of losing instructional time rather than the effect
of a health shock associated with the absence.

Given that the labour market was gender segmented, we also test whether sibling sex compo-
sition matters. Column (5) of Table 4 reports estimates for the sample of families with same-sex
siblings, which are very similar to our main results and suggest that low female labour force
participation is unlikely to bias the analysis using the entire sample. The last two columns of
Table 4 show that the baseline results are also robust to controlling for siblings’ differential
exposure to the instructional time school reform and to economic environments at birth.

3.4. Bounds

The above robustness checks all suggest that the identifying assumption underlying the sibling FE
strategy is unlikely to be violated. However, given that it does remain an untestable assumption, we
conclude our analysis by bounding our estimates, using the approach of Oster (2019), which is also
implemented in Liu ef al. (2021). As we describe in Online Appendix H, this approach exploits
observables in order to gauge how unobservables may affect the estimates, and is therefore
only helpful to the extent that the selection on observables is informative of the selection on
unobservables one might suspect. As our empirical strategy controls for a breadth of factors that
are likely to affect absence and long-term outcomes, the bounding approach seems useful here.
Column (1) (‘short regression’) of Table 5 reports the coefficients associated with absence in a
regression without any controls. Column (2) (‘intermediate regression’) replicates the sibling FE
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Table 5. Oster Bounds for the Long-Term Effects of Absence in School.
1) (@) 3 )

Coefficient of absence Selection bias
Short Intermediate Same Opposite
Dependent variable regression regression direction direction
More than Folkskola (1 = yes)
Absence (average, grades 1 and 4) —0.0009* —0.0005 —0.73850 —0.00014
(0.0005) (0.0009)
[0.00] [0.41]
Employment 1960 (1 = yes)
Absence (average, grades 1 and 4) —0.0013 —0.0007 0.00306 —0.00177
(0.0008) (0.0013)
[0.00] [0.60]
Employment 1970 (1 = yes)
Absence (average, grades 1 and 4) —0.0008 —0.0020 —0.04959 —0.00155
(0.0008) (0.0014)
[0.00] [0.50]
Labour market income 1970
Absence (average, grades 1 and 4) —65.4768*** —80.7042** —107.88081 —73.15848
(22.3882) (37.2151)
[0.00] [0.64]
Pensions 2003-8
Absence (average, grades 1 and 4) —384.5674*** —396.0887** —90.55889 —423.49521
(81.8270) (169.3640)
[0.00] [0.59]

Notes: Column (1) gives the coefficient associated with absence in the short regression where the outcome variable (stated
on the left) is regressed on absence and an intercept (without any controls), denoted by B in Online Appendix H. The
intermediate regression in column (2) reiterates the sibling FE specification estimates of the coefficient associated with
absence (reported in Table 3 and corresponding to B in the model). Columns (3) and (4) report the bounds (8*) when
selection on unobservables is of the same magnitude as selection on observables and goes in the same direction (6 = 1)
and the opposite direction (§ = —1), respectively. The R? of the short and intermediate models are reported in brackets
in columns (1) and (2), respectively. To calculate the bounds, we use the Stata ado-file psacalc provided online by
Emily Oster. All errors are our own responsibility. Number of observations as in Table 3. Standard errors clustered at the
parish level are given in parentheses.

estimates from Table 3. Column (3) (column (4)) reports the bound under the assumption that the
unobservables move the point estimate in the same (opposite) direction and by the same magnitude
as the introduction of the observables does. Despite the R? of the intermediate regression being
higher than 0.5 for all outcomes, there is remarkably little change between columns (1) and (2).
This modest influence of selection on observables is reflected in the estimated bounds: all bounds
are negative, with the exception of the bound for the effect of absence on 1960 employment in
column (3). Thus, even under the extreme scenario that our sibling FE model fails to account for
as much selection on unobservables as it does account for selection on observables, we cannot
reject there would be a negative effect of absence on long-term outcomes. '

4. Conclusion

School absences are an important, but often overlooked, determinant of instructional time. To
date, little is known about the long-run impact of students missing school, and the only studies

13 Bounds for short-term effects in Online Appendix Table H1 underline this conclusion.
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providing causal evidence of the impact of student absence on academic performance focus on
the United States. The contribution of this paper is to estimate the impact of student absence in
elementary school on short- and long-term outcomes for a non-US context by using a unique
combination of historical records and administrative datasets from Sweden.

Our analysis shows that absence in elementary school has a significant and negative impact
on student performance: increasing total absence in one grade by ten days leads to a reduction
in grade point average of 4.4% of an SD, an effect of comparable magnitude to that found in the
United States. For men, this immediate impact on school performance spills over into secondary
school admissions, which were based on elementary school performance. This effect is at least
as large as one would expect based on the effect of absence on performance—even though we
are unable to attribute it to a certain school grade.

For other long-term outcomes, we find consistent evidence that there is a penalty to absence
in elementary school: estimates have the expected negative sign for all long-term outcomes, and
they are statistically significant for earnings along the entire life cycle. Together, the short- and
long-term effects of absence suggest that a key mechanism underlying these results is the effect
of instructional time losses on early levels of skills, which accumulate over the life cycle and
eventually create non-negligible income penalties.

Our research starts filling an important gap in the evidence base on the long-term impacts of
school absence and thereby informs policy discussions about high rates of absences around the
world. Our findings hone in on the impact of individual absences, as opposed to school closures.
In this light, they may only partly be relevant to predict the long-term effects of the school
closures during the early phases of the COVID-19 pandemic. But, as school absenteeism becomes
increasingly driven by individual students self-isolating, our results can provide useful evidence
that associated learning losses may have a long-term impact if not appropriately compensated.
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