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Abstract

We evaluate the impact on earnings, pensions, and further labor market outcomes of two
parallel educational reforms increasing instructional time in Swedish primary school. The
reforms extended the annual term length and years of compulsory schooling by comparable
amounts. We find striking differences in the effects of the two reforms: at 5% the returns
to the term length extension were sizeable and benefited broad ranges of the population.
The compulsory schooling extension had small (2%) albeit significant effects, which were
possibly driven by an increase in post-compulsory schooling. Both reforms led to increased
sorting into occupations with heavy reliance on basic skills and the term extension reduced
the gender gap in employment and earnings. (JEL: J24, J31, 128)

1. Introduction

The role of time as an educational input is getting increasing attention in
the policy debate and policy makers across the globe are considering giving
schoolchildren more classroom time. During his time in office, US president
Obama called for a longer time spent in school, and in recent years several
US states have increased the number of days of teaching to a minimum of 190
days (New York Times, 2012). Across Europe the number of school days in
primary education varied between 162 and 200 days in 2016/2017, and many
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education reformers agree that more instructional time is a key step to improve
educational outcomes (EACEA, 2017).

This paper evaluates the long-run effects of a term-length extension and
compares the effects with a parallel compulsory schooling extension. Despite
the ongoing discussion among educational policy makers, the evidence on the
effects of term length on later-life outcomes is extremely limited. Pischke
(2007) analyzes the effects of short school years in Germany in 1966 and 1967.
While the reduction in instructional time by 26 weeks over a time period of
two years increased grade repetition and decreased higher secondary schooling
attendance, the very short school years did not significantly impact the affected
cohorts’ income or employment. A more recent study by using survey data
from Indonesia comes to similar conclusions (Parinduri, 2014). Both studies
have in common that the considered extensions were not planned as such; the
term length change was the accidental consequence of another policy change.
Our paper contributes to this literature by evaluating the long-run effects of
a structural policy on term length extension affecting the entire population of
Sweden. Our analysis is based on a clear quasi-experimental research design
with a well-defined control group.!

The limited number of studies on the long-term effects of term extensions
is in sharp contrast to the large literature exploiting changes in compulsory
schooling laws, regulating the minimum years of schooling that an individual
has to acquire, to estimate the causal effect of human capital. Early studies
evaluating this alternative policy measure, like Harmon and Walker (1995)
following Angrist and Krueger (1991) or Oreopoulos (2006), generally reported
large causal effects of schooling on earnings based on instrumental variable
estimates.? But more recent studies suggest smaller and often negligible impacts
of additional schooling on economic outcomes and health.? In particular,
recent studies on European countries suggest that changes in the number of
compulsory years of schooling have rather small effects on pecuniary returns
(Pischke and Von Wachter, 2008; Devereux and Hart, 2010; Grenet, 2013; Chib
and Jacobi, 2016). Also the large causal estimates for education and labor

1. In the economics literature term length has sometimes been considered a proxy variable
for school quality (Card and Krueger, 1992; Betts, 1995). This is a valid interpretation in
some contexts, but ceteris paribus changes in term length are de facto primarily changes in
instructional time.

2. Belzil et al. (2017) argue that IV estimates on compulsory schooling reforms are quite
uninformative of the average effects of education because of overestimation. Average effects of
compliers tend to be significantly lower than IV estimates.

3. Recent contributions on the effects of education on health include Meghir et al. (2018);
Lager and Torssander (2012); Mazumder (2012); Brunello et al. (2013); Clark and Royer (2013);
Gathmann et al. (2015); Galama et al. (2018). Other outcomes considered in the literature
are cognitive abilities (Schneeweis et al., 2014; Crespo et al., 2014), fertility (Cygan-Rehm
and Maeder, 2013; Fort et al., 2016), intergenerational transmission (Chevalier et al., 2013;
Piopiunik, 2014; Lundborg et al., 2014; Giines, 2015), and crime (Hjalmarsson et al., 2015).
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market returns in the US have recently been challenged as potentially spurious
and possibly driven by differences in school quality between states (Stephens
and Yang, 2014).

At a first glance the more recent findings of limited effects of compulsory
schooling extensions seem to suggest that expanding compulsory instruction by
term extensions would be a quite ineffective means to improve human capital
and long-term labor market outcomes. Still there are important conceptual
differences between term extensions and extensions affecting the minimum
years of schooling — differences arising from the timing of the interventions.
First, a term length extension will affect children at younger ages compared
to a compulsory schooling extension. This may be central as a large body of
research suggests that investments in cognitive and non-cognitive skills are
more effective when done earlier in life (Cunha and Heckman, 2007; Tominey,
2010), and to a certain extent supported by the findings in the literature
analyzing the short-run effects of term length extensions.* Studies examining
term extension and student performance generally note positive effects on test
scores, but with important heterogeneity regarding effect sizes and students
and subjects affected (Sims, 2008; Bellei, 2009; Fitzpatrick et al., 2011; Agiiero
and Beleche, 2013; Lavy, 2015; Huebener et al., 2017).5 In fact, one potential
explanation of why compulsory schooling reforms are ineffective in improving
labor market outcomes is that basic skills (cognitive and non-cognitive)® may
be fixed already when a compulsory schooling extension is introduced.” A
second important difference between term extensions and compulsory schooling

4. Several studies analyze the effect of instruction time on student performance using different
identification strategies, cf. Leuven et al. (2010); Battistin and Meroni (2016); Lavy (2015);
Cortes et al. (2015); Bingley et al. (2018).

5. Some recent studies suggest that the effects of an extension may depend on the school
system and that instructional time is complementary to other inputs (Rivkin and Schiman,
2015; Cattaneo et al., 2017)

6. We will refer to basic skills as skills learned during primary school. This includes basic
cognitive skills in math, reading and writing but also potentially non-cognitive skills as the
ability to organize and plan or interpersonal skills. We differentiate basic skills from primary
education from advanced skills learned in higher education or vocational training.

7. Most studies analyzing compulsory schooling reforms evaluate the effect of education based
on changes taking place in adolescence. For example the UK reform in Devereux and Hart (2010)
increased school leaving age from 14 to 15 years, Pischke and Von Wachter (2008) evaluate a
secondary schooling extension, and the reform in France studied by Grenet (2013) extends
school leaving age to 16 years. In contrast, recent findings on other human capital investments
suggest that the rates of returns are at highest earlier in life, not the least for disadvantaged
populations (c.f.Heckman and Masterov (2007) and Chetty et al. (2011)). This raises the
question whether increases in instructional time in early years, where students acquire most
fundamental skills have effects on later life outcomes. Gathmann et al. (2015), use aggregate
data from 18 European compulsory school reforms implemented during the twentieth century
and examine the dispersion in mortality gains across time and contexts. The authors conclude
that early twentieth century reforms were more effective in improving health than later reforms.
This could be an indication on that it is the impact of schooling in early years that matters as
the early twentieth century reforms affected younger children than later reforms.
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extensions is that the former do not affect school leaving age. In contrast,
compulsory schooling extensions often affect both the amount of schooling and
potential labor market experience. Finally, term extensions and compulsory
schooling extensions may have different effects on the opportunity costs of
secondary education: in a system with tracking, extensions applying to the
lowest track will have implications also for the decision of which track to take.
For these reasons, it seems highly desirable to improve our knowledge about
the long-term effects of term extensions and to understand how these effects
compare with those induced by alternative policy instruments.

This paper examines two policies increasing compulsory instructional time
of the Swedish primary school (Folkskola) in the 1930s and 1940s. Implemented
in the first half of the 20" century when a large majority of all Swedes only
completed primary education, the reforms raised human capital on a large scale.
Following national parliamentary decisions in 1936 and 1937, respectively, all
of the 2,463 Swedish school districts were obliged to extend the annual term
length from 34.5/36.5 to 39 weeks, and to increase the mandatory amount of
schooling from 6 to 7 years within a period of 12 years. School districts could
choose the timing of the implementation independently within the given time
window, generating large variation in time spent at school across cohorts and
small local school districts. While the term length extension corresponded to an
instructional time increase of 15-31 weeks distributed over the complete course
of primary education, the compulsory schooling reform added one additional
year (corresponding to 34.5-39 weeks) at the end of primary school. The two
educational interventions consequently increased overall instructional time by
a comparable magnitude, but at different margins. Notably the term length
extension constitutes a rare quasi-experiment for instructional time changes
within a school year.

This is one of the first papers that examine the long-term labor market
effects of a term length extension, and we can exploit appealing quasi-
experimental variation as the reforms were executed over several years in a
large number of small school districts. A major contribution is that we can make
a direct comparison between the term extension and a compulsory schooling
reform. The parallel implementation over several years across school districts
allows for an estimate of the impact of the reforms on individuals from the
same cohorts who were exposed to either the new or the old school regimes.
Our study population consists of all Swedish children born 1930-1940 and for
them we have information on place of residence during schooling age. Both
extensions captured students at a relatively young age where basic skills are
more likely to still be malleable. The term length extension was introduced
already in first grade at age seven for some individuals, while the compulsory
schooling extension affected students at age 13.

A second contribution is that we can follow our population (born 1930-1940)
over an exceptionally long time period — ranging from birth until the year 2013.
The long time frame enables us to distinguish early-career effects from lifetime
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earnings, which is desirable given that education may affect the steepness of the
age-earnings profile (Bhuller et al., 2017). We thus add to the small literature
on the returns to education in the very long term (Van Kippersluis et al., 2011;
Schneeweis et al., 2014; Crespo et al., 2014; Brunello et al., 2016; Bingley and
Martinello, 2017) using high-quality administrative data.

A third contribution is the detailed reform data with variation across time
and local geographical units which allows us to rule out several confounding
factors. Measures used in the term extension literature have so far been
relatively blunt and without sharp differences in birth years. The interpretation
of compulsory school reforms as a pure increase of the amount of schooling is
challenging whenever evidence is based on reform packages where changes in
instruction time only is one of many components. For example the Scandinavian
comprehensive school reforms in the 1950s and 1960s combined extensions
of compulsory schooling with the abolishment of tracking and changes in
curriculum and teaching practices (cf. Meghir and Palme, 2005; Black et al.,
2005; Pekkarinen et al., 2009; Lundborg et al., 2014), and many historical
reforms generated educational degree effects in addition to the prolongation
of schooling (Grenet, 2013; Kirdar et al., 2016). By comparing similar reforms
in the UK and France, Grenet (2013) concludes that sheepskin effects could
explain diverging patterns in different European countries. These caveats do not
apply in our case since the two extensions considered left all other components
of the school system, including secondary and higher education, unaffected.
Keeping the overall school system constant, the interventions thus allow us to
isolate effects from extensions in instructional time from other school inputs
such as teacher wages or class size. We consequently argue that the two reforms
were pure schooling reforms in the sense that they only aimed at raising the
amount of education, allowing a straightforward interpretation of results.?

Using purposively collected school district reform data, excerpted from
exam catalogues in historical archives, and high-quality register data, we show
that the term extension was very effective in increasing labor market earnings
— the effect on earnings at around age 35 is 5% when scaled to a school
year — especially for women. The effects are persistent over the life cycle,
with significant improvements in female pension earnings. Looking into effect
heterogeneity across parental socioeconomic backgrounds, the results suggest
that the positive effects of the term extension benefited broad parts of the labor
force, with no evidence of an SES gradient in treatment effects.

Compared to the term extension the compulsory schooling extension seems
to have been a relatively ineffective policy measure. In line with recent findings
on returns to education in Europe and the US, at 2% the earning effects of the

8. Still, the reforms may have had an impact on the situation of affected families, to the
extent that children were working. Labor laws prohibited work during compulsory schooling
ages, but informal employment may still have been a source of family income. We provide an
analysis of effect heterogeneity by parental SES addressing this concern.
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compulsory schooling extension are relatively modest for both men and women.
If at all, the compulsory schooling extension seems to have benefited mainly
individuals from low-SES background.

Using administrative data we examine a number of potential mechanisms
mediating the positive term extension effect on earnings and explain the
observed gender differences. Treated individuals are more likely to work in
relatively well-paid occupations in administration and transport. In particular,
we see an inflow of women into white-collar occupations heavily reliant on
basic reading, writing and math skills, such as book-keepers and secretaries.
This is consistent with the term extension having improved students’ basic
gkills, in turn affecting occupational choice. We can furthermore rule out that
the earnings effect from the term extension is biased by selective mortality
or marriage market effects. In addition, the absence of a clear SES gradient
in the effect suggests that there are no relevant effects operating via a direct
impact on family income while the affected children were going to school. In
a separate analysis we examine a family economics channel and show that
maternal labor supply does not appear to be an important mediator, nor does
the term extension seem to have had any contemporary effect on household
earnings.

In conclusion, our study provides additional empirical support for an
important tool in the toolbox of school reformers throughout the World. Just
like the recent studies suggesting class size (Dustmann et al., 2003; Chetty
et al., 2011; Fredriksson et al., 2012), school starting age (Black et al., 2011;
Fredriksson and Ockert, 2014), extra days of schooling instruction (Crawford
et al., 2014; Carlsson et al., 2015; Bingley et al., 2018) or more generally
additional school resources (Jackson et al., 2016; Hyman, 2017) may be levers to
consider to improve student achievement and adult outcomes, term extensions
seem to represent quite an effective instrument to enhance human capital. The
term extension led to persistent improvements in labor market outcomes and
seems to have benefited the majority of children. By investing in children from
the very first year in school the term extension clearly seems to have achieved
its intended aims. With results consistently more pronounced for women, longer
terms also seem to have contributed to a reduction in the gender wage gap.

The next section gives the institutional background of the Swedish
educational system and the reforms, and outlines an economic model. Section 3
describes the data and sample selection, while Section 4 presents the empirical
strategy. Section 5 shows the empirical results for labor market outcomes,
analyzes potential mediators and presents robustness checks, and Section 6
concludes.
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2. Institutions, Reforms, and Schooling Decisions

In this section we provide some information on the historical and
institutional context in which the two reforms were implemented, with
particular focus on the school system and the transition from education into
the labor market. We then present a simple economic model which aims at
capturing some of the more essential behavioral implications of the reforms.

2.1. The School System and the Reforms

Since 1897 children in Sweden start school in the year they turn seven.
The school year begins in fall and ends in spring. In the 1930s and 1940s all
children entered a primary school called Folkskola.® Primary education was
free of charge and attendance was compulsory until a student had completed
the highest grade of Folkskola offered in the school district where they were
registered as a resident.!”

Figure 1 illustrates the Swedish school system at the time. The mandatory
amount of schooling was six years, but was extended to seven years with
the compulsory schooling reform enacted from 1936. Similar to many other
countries at the beginning of the twentieth century, the system consisted of
different tracks. During the first years of primary school students were kept
together. After finalising grade 4 or grade 6, students could switch to an
academic educational track called Realskola (lower secondary school), which
lasted for four or five years depending on when matriculation took place.
Lower secondary school generally required entrance exams, suggesting that
students remaining in Folkskola were less able on average. Other factors,
such as the availability of a secondary school nearby and costs related to
schooling, constituted additional barriers to secondary and higher education.
After lower secondary school, students could continue to higher secondary
education (Gymnasium) and university.!

9. Private schools never played a substantial role in Sweden. Online Appendix D and Fischer
et al. (2016) provides detailed description of the primary school system.

10. The parents of a child were responsible for the fulfilment of the compulsory school
attendance. Parents had to report that they had a child in school starting age to the school
district board. According to §51 of the “Royal Decree of the Folkskola” of 1930 parents that did
not send their children to school could get penalty payments and in special cases lose custody.
The yearbook of the Supreme Administrative Court reports precedents from 1935 related to
this paragraph. Drop-out rates were extremely low. In 1939, 0.1 per cent of all children in school
age were not in Folkskola (Statistics Sweden, 1974). See also Fredriksson (1971). Teachers kept
daily records of student absence in the exam catalogue. The county governments were the main
legal instance responsible for the enforcement of the regulations related to compulsory school
attendance.

11. Girls could attend Realskola, but there were also secondary schools only for girls termed
Hégre flickskola. These were very similar to Realskola and tracking took place after 4 years in
Folkskola.
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FI1GURE 1. Swedish School System. The figure illustrates the Swedish school system before
and after the 1936 compulsory schooling reform. Before the reform the mandatory amount
of schooling was six years, and after the reform students instead had to take seven years
of schooling. In the first years of primary school students were kept together. After
grade 4 or grade 6 students could switch to lower secondary school (Realskola). Students
matriculating after grade 4 followed a five-year track, and students matriculating after
grade 6 followed a four-year track. After Realskola successful students could continue to
upper secondary schooling (Gymnasium). The school system exhibited striking similarities
with the contemporary German school system (see e.g. Pischke and Von Wachter, 2008). A
majority of students did not switch to an academic track but stayed in primary education
until completing the highest grade of Folkskola applying in the school district where
they resided. Students not enrolling in secondary education took low intensity courses six
weeks per year in local continuation schools (Fortsdttningsskola) for two more years after
finishing compulsory schooling.

Figure 2 illustrates the selective nature of admission to lower secondary
school by plotting the proportion of students taking secondary schooling by
primary school performance (GPA) in grade 4 and background factors for a
sample of individuals born 1930-34. The data are a representative sample of
the entire country and thus the majority of included districts are untreated
with respect to the education reforms (see Bhalotra et al., 2016, for sample
details). The gap in secondary schooling enrollment between children in families
of high and medium/low SES and between children residing in urban and rural
areas, respectively, is partially attributable to high-SES and urban children
performing better in primary school. Still there is a gap in enrollment also
after conditioning on primary school performance, particularly pronounced at
29 percentage points when stratifying by father’s SES.
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FIGURE 2. Proportion Enrolled in Realskola by School Performance and Background. The
graphs show proportion of students enrolled to Realskola in a sample of 25,000 individuals
born 1930-34. Primary school performance ranges between 3 and 18 and is calculated as
the sum of marks in math, reading and writing by the end of the fourth school year.
Source: Bhalotra et al. (2016).

Compared with the US and other European countries, Sweden had a
relatively low level of compulsory education in the early 1930s. In an attempt to
catch up with international standards, the national Parliament decided in 1937
that the school year should be either 34.5, 36.5 or 39 weeks long. At the time
the country had 2,463 school districts and the reform triggered term length
extensions in 600 districts already in the following two school years.'? The 34.5
weeks option was to be discontinued by the school year 1941/42 and by the
school year 1952/53, 39 weeks became the uniform standard.

The national Parliament also passed a law in 1936 extending compulsory
schooling by introducing a mandatory 7" year. It was stipulated that a seventh
year had to be implemented across the country by the school year 1948/49.
As a result an additional year of compulsory schooling was implemented across
school districts over the range of 12 years. The admission to secondary schooling
did not change in the course of the reform. Students still switched to the
academic track after 4 or 6 years of Folkskola.

The changes resulting from each reform had to be implemented uniformly
in all schools within each school district. However, the term length extension
and the compulsory schooling extension were independent and did not have
to be implemented at the same time. Due to the soft transition rules, the
extensions did not cause any major difficulties in the school districts. Their
implementation was also facilitated by the fact that the funding of school
buildings, teaching materials and teachers’ salaries was the responsibility of the
central government and not the school districts (Larsson, 2011). In addition,

12. The school districts generally coincided with the church parishes. Exceptions to this rule
were larger cities which were generally defined as one school district but consisted of several
church parishes.
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the transition period coincided with an oversupply of teachers in the 1930’s
and the 1940’s (Fredriksson, 1971).!3 Also no sources suggest that schools were
closed or that schooling was disrupted in other ways due to the Second World
war in the neutral country Sweden (see Fredriksson, 1971; Bhalotra et al., 2016,
and Online Appendix D).

Swedish child labor laws have generally been coordinated with the
compulsory schooling attendance laws. In 1931 the minimum age for
manufacturing and construction work (hard work) was 14 years, whereas the
limit for light work was 13 years.!* Labor laws stated that children could
not take on a full-time employment until they had completed compulsory
schooling.'®

According to the child labor law, a child was allowed to start working in the
year they would reach the above age limits (Sjoberg, 2009). The term length
extensions in the first 6 years of primary school left labor market experience
unaffected as children were below the age limit. The compulsory schooling
extension could however have reduced labor market experience for students. If
this is the case, estimates for the compulsory schooling extension constitute a
net effect from an increase in formal schooling and a corresponding reduction
in experience. After the implementation of the compulsory schooling extension,
students left school in the middle of the year they turned 14, as compared to in
the middle of the year they turned 13. Consequently, this reform reduced the
time a child could spend in light work by one year, whereas the corresponding
reduction for hard industrial work was 6 months. In Appendix Section A.4 we
show that the effects of the compulsory schooling extension on labor market
experience were small.

2.2. An Economic Assessment

We now sketch a simple economic model which highlights some of the key
differences between the two reforms. Both schooling reforms increased total
instructional time by similar amounts, but there are three important differences
between them. First, the term extension affected children at much younger ages
and not only at the end of compulsory schooling. Second, the term extension

13. Following the oversupply of teachers in the 1930’s the authorities actually cut the intake
to the teacher colleges in the early 1940’s. It was not until the beginning of the 1960’s and the
implementation of the comprehensive school system that there was a real teacher shortage (see
Fredriksson (1971) for an overview and numbers on unqualified teachers in service).

14. Light work referred to work outside factories or construction sites. Child labor laws only
applied to employed work and not to work at e.g. the family farm. Importantly the labor laws
did not only state the minimum working age, but also that children could not take on a full-time
employment until they had fulfilled compulsory schooling (Sjoberg, 2009).

15. In addition to the labor protection legislation, the main decree of the Folkskola

(Folkskolestadgan) included specific rules on how much students were allowed to work while
taking on compulsory schooling (Sjoberg, 2009).
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had virtually perfect compliance in the sense that it increased instructional time
for everyone, while the compulsory schooling extension applied only to pupils
who decided not to proceed to secondary education. Third, the compulsory
schooling extension changed the opportunity cost of secondary schooling: for
someone considering enrollment in secondary schooling, the alternative after
the reform was to spend one additional year in the lower track. For the
term extension, there were no such changes in opportunity costs. A change in
secondary schooling enrollment accompanying the reforms is thus likely mainly
driven by self-selection in the case of the compulsory schooling extension —
whereas such a change could also relate to improved learning outcomes in
primary school in the case of the term extension.

Below we highligt some of the key aspects of our model, while Appendix
A provides a more extensive description. Adapting a standard Roy model for
schooling decisions (cf. Eisenhauer et al., 2015),'6 we consider the decision
of enrolling in secondary school. We assume that individual i’s potential
earnings Y/ after secondary (Y!) and primary (Y°) schooling, respectively,

3
are determined by

YHT) = m + Tl + U} ()
YO (T3, 21) = o + Tia + Zs + U o)

where 1,7 € {0,1} represent population means, T is a variable taking a value
of 1 if individual i was affected by the term length extension, az is the effect
of the term extension on earnings for individual i with qualification j, and
U/ represents unobserved heterogeneity in earnings potentials by qualification;
Z; € {0,1} represents the compulsory schooling extension and (; the gains
associated therewith. It should be noted that Y? is a function of both policy
variables whereas Yi1 only is a function the term length extension T;. This
assumption is derived directly from the academic tracking system described
in the previous section. We assume that students potential earnings in the
academic track (realskola) are unaffected by extensions in the non-academic
track. We also assume that the compulsory schooling extension satisfies the
SUTVA (Stable Unit-Treatment Value; Rubin, 1990) assumption, so that no
general equilibrium or spillover effects affect potential earnings of secondary
schooling graduates.

The decision of whether to enroll in secondary schooling is not only governed
by potential returns but also by the perceived costs. We assume that costs are
given by

Ci(Z) = [pe + U] (1= Z) 3)
where pco and Uic are defined analogously to the above, i.e. population mean
and unobserved heterogeneity in costs. v € (0, 1) represents the reduction in the

16. It should be noted that in contrast to us, Eisenhauer et al. (2015) do not require the
unobserved determinants of the schooling decision to follow a certain distribution.
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costs of secondary schooling associated with the compulsory school extension.
We thus assume that an additional year of compulsory schooling is perceived
as a fraction of the cost of going to secondary school, and that this fraction is
the same for everyone. A special case where v = 1/3 implies that the costs of
spending one more year in compulsory schooling are equivalent to one year of
secondary schooling.!” Without loss of generality, we assume that the costs of
secondary schooling are unaffected by the term length extension.'®

Next we consider the decision to enrol in secondary schooling, which we
denote S;:

Si =1(Y; (T3) = Y (T}, Zi) — Ci (Z;) > 0) (4)
=1 (m —po—p© + U} —U = UF (5)
+T; (af —af) + Zi (v (ne + US) = Bi) > 0) (6)

Hence, the observed earnings will be given by

Y =Y (Th, Zi) + Si [V (1) = Y2 (T3, Zy))
= po + Tl + ZiBi + U + Si (T5, Zi) [pa — po + T; (o — o) = Zifsi + U} — UY]
(7)

implying that the two reforms potentially have direct and indirect effects on
earnings.

In Appendix A, we formally show that it is possible to make some
predictions regarding how the two reforms affect the decision to select into
secondary schooling, which in turn have important implications for the
interpretation of the effects on earnings. In the absence of any reform,
the proportion of individuals selecting into secondary education will equal
U (uw ), where W (-) is the cdf of a normally distributed variable, and pw
is the pre-reform mean of the argument of the selection equation (4). For
other combinations of reform exposure, the probability of selecting secondary
schooling is given by

Pr(s=1T=12=0 =¥ (s + 2 (i —per)) (6)
gw 10
ow
Pr(s=11T=0.2=0 =0 (s + 2 o)) (0)
gwyo1

17. This example is based on a comparison between (i) primary and secondary schooling
together lasting nine years (i.e. the five-year track of Realskola) and (ii) compulsory schooling
lasting six years; cf. Figure 1.

18. It is possible to imagine that the term length extension leads to improved skills which in
turn reduce the ‘psychic costs’ of secondary schooling. In Appendix A we show that allowing
for such a channel is completely equivalent to human capital gains («;) in potential earnings.
Thus, for the ease of exposition, we leave that potential channel out here.
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where ow /o0 and ow /owor capture how the heterogeneity (standard
deviation) of the unobserved net benefits of secondary schooling is affected
by the reforms (see Appendix A for definitions). Thus, the proportion
of students taking on secondary schooling after the term extension —
Pr(S=1|T=1,Z=0) — will be higher than before, provided that s, —
a0 > 0. A necessary but not sufficient condition for the term extension to
have an impact on secondary enrollment is consequently that it leads to human
capital gains (u,1 > 0). A sufficient condition for the term extension to increase
secondary school enrollment is that there is complementarity between term
length and secondary schooling so that p,1 > pgo.

The situation is quite different for the compulsory schooling extension
(equation 9): here increased secondary enrollment becomes less likely if the
reform leads to human capital gains (ug > 0). Thus, it is possible that the
compulsory schooling reform leads to increases in secondary enrollment, and
thereby earnings effects, even when the human capital gains are zero or negative
on average (pg < 0). Conversely, the term length extension can bring about an
increase in earnings only if it has an effect on human capital.

The fact that a compulsory schooling reform can have effects on the
academic degree is a feature specific to school systems with separate tracks
of distinct length. In such a system, some individuals may be institutionally
constrained if their optimal years of schooling is between the two lowest tracks.
Among these institutionally constrained individuals there may be movement
in either direction after a compulsory schooling reform, depending on whether
changes in opportunity costs or productivity gains dominate. This calls for a
very careful consideration of selection between tracks. The same concern is not
present in an analysis of the term extension. For the term extension, changes
to selection behaviour have to be driven by productivity gains, and thereby
selection effects on earnings will be of second-order importance compared to
the first-order effect on productivity.

3. Data and Sample Selection
3.1. Individual-Level Data

The base study population for our main analysis is drawn from the Swedish
Census in 1970 and consists of individuals born between 1930 and 1940. These
are the cohorts for which reliable assignment of reform exposure is possible,
and for whom links to parents are available in the 1950 Census. The 1970
Census data covers information on individuals’ labor market status, occupation,
income, education, marital status and place of residence in 1970. Information on
living conditions and individual characteristics are based on self-enumeration
and refer to the first week of October 1970 when the Census took place.
With respect to labor force participation, persons are classified as economically
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active if they reported themselves as gainfully employed.'® To explore labor
market effects we create a dummy variable indicating whether an individual
was gainfully employed in 1970. Importantly, the 1970 census includes all the
variables required to measure years of education.

Income statistics stem from official tax returns and are considered as highly
accurate.? With information from 1970 this measure gives earnings for our
cohorts born 1930-1940 at ages 30-40. We use the combined income from
employment (inkomst av tjanst), self-employment (inkomst av rérelse) and
agriculture (inkomst av jordbruk) as a measure of annual labor earnings,
and CPI adjust incomes to SEK in 2014.2! Furthermore, we use data on
individual pensions from the years 2006-13.22 For the cohorts born 1930-1940,
full pensions require thirty years of contributions and the level of the pension
is based on the fifteen highest income years (Sundén, 2006).23 Pensions can be
expected to be less sensitive to fluctuations in labor supply than earnings. This
is a desirable feature, especially when examining women’s returns to human
capital as career interruptions due to e.g. childbearing affect the pensions to a
smaller degree than annual earnings. Table 1 presents summary statistics for
our main outcome variables, the schooling reforms and socio-demographics for
males and females.

19. Workers within the family (paid and unpaid) and persons who were temporarily on leave
(including parental leave) were also regarded as economically active in case their absence lasted
less than four months.

20. In general all individuals aged 16 or older were liable of submitting a tax declaration in
Sweden in 1970. If individual annual income or aggregated annual income in the case of married
fell below 2,350 SEK, individuals were exempted from mandatory tax declaration leading to
left censoring of the income distribution. With an annual income of ~ 2,080 US$ (CPI adjusted
for 2015) the threshold is however extremely low.

21. Our choice of the income variable follows Edin and Fredriksson (2000). The income
measure in 1970 is not fully consistent with the current standard labor earnings measure
(arbetsinkomst) used by Statistics Sweden. We do not have information on sick pay benefits
which only became taxable in 1974 and which should be included in income from employment.
We also lack information on pensions which should be subtracted. Given that pensions are
unlikely a major source of income in 1970 for cohorts born after 1930 and sickness benefits are
only a minor part of the income, we conclude that the income measure is a very reasonable
approximation of annual labor earnings.

22. 2006 is the first year we observe all relevant cohorts receiving a pension. The pension
measure corresponds to the average pensions 2006-13 weighted based on the number of
observations per individual.

23. Online Appendix G gives an introduction to the Swedish pension system, details on how

pensions contributions were accumulated and on the relevant changes affecting cohorts born
1930-1940.
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TABLE 1. Descriptive Statistics

Males Females

Mean  Std.Dev. Obs Mean  Std.Dev. Obs
MAIN OUTCOMES
Labor Earnings (1970) 241,699 132,012 315,792 75,301 90,481 294,563
Pensions (2006-2013) 230,814 157,692 1,736,834 158,561 75,345 1,857,604
Secondary School 0.23 0.42 315,792 0.27 0.44 294,563
Working 0.96 0.19 314,708 0.55 0.50 294,133
Public Sector Employment 0.18 0.39 314,708 0.25 0.43 294,133
Private Sector Employment 0.78 0.42 314,708 0.30 0.46 294,133
Managers, Profess. 0.25 0.43 314,708 0.17 0.38 294,133
Accounting, Admin. 0.04 0.20 314,708 0.12 0.33 294,133
Transport, Comm. 0.09 0.28 314,708 0.02 0.15 294,133
Other Occupation 0.58 0.49 314,708 0.24 0.43 294,133
TREATMENTS
Average Term Length 38.46 1.02 315,792 38.50 0.98 294,563
Compulsory 7th Year 0.87 0.33 315,792 0.89 0.32 294,563
SOCIO-DEMOGRAPHICS
Year of Birth 1935.63 3.03 315,792 1935.77 2.98 294,563
Parents High SES 0.21 0.40 314,717 0.21 0.41 293,644
Parents Academics 0.04 0.20 309,181 0.04 0.20 288,602

Notes: Sample consists of cohorts born 1930-1940. Labor earnings are measured in 2014 SEK.
Source: Linked 1970 Census. Own calculations.

In order to explore possible mechanisms, we make use of an additional
individual level data set on mortality based on the Swedish Death Index
(cf. Bhalotra et al., 2017). The dataset stems from official church books and
population registers and covers the near-complete number of deaths in the
population occurring between 1901-2013, including information on the date and
place of death. For our heterogeneity analysis and balancing tests we also add
information on parental socio-economic status based on the SEI classification
of occupations in the 1950 population census.

3.2. Reform data

For reform assignment we rely on a purpose-built reform dataset extracted
and digitized from historical archives. The dataset includes information on the
year of the introduction of a mandatory seventh grade and the term length
which varied between 34.5, 36.5 and 39 weeks across time and space. The data
was collected at the school district level.

The primary data source for identifying the institutional features and
changes of the primary school system are standardized exam catalogues that
every school had to file. The exam catalogue is an annual documentation that
provides individual information on each student, e.g. their attendance and their
grades in various subjects, but also information on the name of the school, the
school type, term length and information on the number of years of education
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provided by the school. The historical exam catalogues are publicly available
in local archives across the country. By systematically reviewing the exam
catalogues for a school district and each school year we exactly identify the
timing of changes in term length and compulsory years of education. We thus
obtained two independent reform years, for the term length and the compulsory
schooling reform, within each school district. The systematic evaluation of exam
catalogues also confirms that changes were implemented simultaneously in all
schools within the same school district. As the exam catalogues are student-
based it is also possible to directly infer that the compulsory schooling extension
had bite, i.e. that students followed the newly implemented rules and did not
defy. Online Appendix H provides an example of an exam catalogue.

The reform data set contains information on the year of reform
implementation for more than 98% of all the 2,463 school districts existing
at the time of interest. Fischer et al. (2016) give detailed background on the
reforms and their connection to later school reforms, and detailed information
on sources and data collection procedures. Fischer et al. (2016) also provides
information on various sensitivity tests and check-ups performed to assess the
quality and validity of the reform data.??

Figure 3 plots average contemporary taxable earnings for four groups of
school districts: districts that were early adopters of both reforms (with early
adoption defined as having implemented the reforms before 1945), late adopters
of both reforms, and two groups including districts that were early adopters of
one reform and not the other. The figure confirms that reform implementation is
strongly related to local characteristics and there is a clear ranking between the
four groups concerning average taxable earnings. Early adopters are generally
richer than the other groups — and this is to a great extent due to these
areas being disproportionately urban. The two intermediate groups which
implemented one of the reforms early and the other one late are in between and
indistinguishable from each other. The districts that adopted both reforms late
tend to be the poorest. In Online Appendix Figures D1(a) and D1(b) we also
show that both reforms were implemented later in school districts with high
shares of employment in agriculture. We conclude that even though all districts
appear to follow a common time trend, it seems desirable to take systematic
differences between urban and rural areas into account in the empirical analysis.

24. Our way of assigning reform status to a district has been validated in various ways: e.g.
by comparing our reform data with official statistics on the share of school districts that had
implemented the seven year reform in each county of Sweden for the years 1938-1945 and by
manual check-ups for all schools in certain districts to ensure that all schools implemented the
reform at the same time within a district. We are confident that the accuracy of the reform
data is very high.
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FI1GURE 3. Trends in taxable earnings. The figure shows average taxable earnings per
capita in four groups of school districts 1917-1941: early adopters of both reforms (before
1945), later adopters of both reforms, and district that were early adopters of one reform
but not the other. Source: Municipal yearbooks (/irsbok for Sveriges Kommuner 1918-42).
Own calculations.

3.3. Assigning Reform Status

We assign reform exposure based on the 1946 place of residence of
all individuals. Since the cohorts of interest were born between 1930-40,
this assignment captures the place of residence during schooling age. This
is arguably a near-optimal approximation of the place of schooling, and
an assignment that minimizes the measurement error, with respect to e.g.
migration. As shown in Online Appendix E, internal migration, even at school
district level, is negligible between ages 6 and 16. Therefore, our reform
assignment will be highly accurate for the included cohorts. Information on
family structure and place of residence in 1946 comes from the 1950 Census.
Family pointers are not available for the City of Stockholm due to a different
registration system and therefore the city is not part of our baseline sample.?
The parish of residence in 1946 is however possible to identify for individuals

25. It is only the city of Stockholm that is excluded in baseline regressions. In 1946 the city
had 670,000 inhabitants. Many parishes in the urban agglomeration are parishes which only
later became parts of the city of Stockholm (and still are), and they are indeed included in our
baseline sample (e.g. Hissleby, Spanga). These areas were own school districts at the time of
our analysis.
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living in Stockholm, and we include all individuals from Stockholm in a
robustness check in order to rule out selective migration (see Appendix C).

An alternative way to assign reform status would be to use information on
individuals’ place of birth as a proxy for the place of residence during schooling
age. Under normal circumstances, such assignment would allow estimating an
“intent-to-treat” effect. In the current context, however, the place of birth
variable contains severe measurement error which introduces bias of unknown
sign and magnitude. The source of this measurement error is institutional
deliveries. For cohorts born in a hospital before 1947 the location of the hospital
is recorded as the place of birth instead of the place of registration/residence
of the parents.?6 With a growing number of institutional births, the place of
birth becomes increasingly uninformative as a measure of place of residence at
birth and consequently also as a proxy for place of residence during childhood.
We evaluate the impact of the hospital birth coding in more detail in Online
Appendix E. Given the above caveats our main analysis uses the place of
residence during schooling age to assign reform status.

4. Empirical Strategy

Our empirical analysis exploits exogenous variation in the amount of
instructional time in primary school generated by the two reforms. Depending
on the compulsory years in Folkskola and pre-reform status, the term length
extension led to a maximum cumulative increase in instructional time ranging
between 15 and 31.5 weeks over the time spent in primary school.2” The
compulsory schooling reform added one complete year with 34.5, 36.5 or 39
weeks of additional instructional time. Figure 4 gives a stylized representation
of the variation in instructional time generated by the two educational policies,
while Figure 5 shows treatment variation with respect to the term length
extension and the compulsory schooling extension across the cohorts 1930-1940
based on reform data. Clearly there is a sharp increase in treatment over
time. Only about 12 per cent of all school districts had implemented 39
weeks of mandatory schooling when cohort 1930 started Folkskola, while the
corresponding figure for the 1940 cohort was 70 per cent.

26. This potential problem is also mentioned by Holmlund (2008).

27. 15 weeks corresponds to an extension from 36.5 to 39 weeks and 6 years of compulsory
schooling, while 31.5 weeks corresponds to an extension from 34.5 to 39 weeks and 7 years of
compulsory schooling. The range 15 to 31.5 is equivalent to 1/2 to 1 full school year.
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FIGURE 4. Total Instructional Time by Reform Status. Figure 4(a) shows the total
instructional time in primary school. The instructional time varies in two dimensions
— term length (measured in weeks) and length of Folkskola in years. Figure 4(b) shows the
variation in total instructional time (measured in weeks) depending on the age at which
individuals were affected by the term extension. The dashed parallel lines is what we refer
to as the transition period. The numerical example here refers to a term extension moving
from 36.5 to 39 weeks, and 7 years of compulsory schooling. An individual affected by
this policy change already from the first year in primary school receives a total of 273
weeks of instruction (39*7), while an individual only affected in grade 7 receives a total
of 258 weeks of instruction ((36.5%6)+(39*1)). School districts changed the term length
simultaneously for all grades. Individuals in lower grades at the time of an extension
received more instructional time in total.

Since both reforms were decided and implemented at the local level they
may be correlated. We thus use specifications including both reforms at the
same time. Figure 4(a) however demonstrates that the effects of the two reforms
are independently identified even without such adjustment, regardless of the
correlation between them. The reason is the step-wise increase in instructional
time that the term length extension causes — as shown in Figure 4(b). In
contrast the compulsory schooling extension generates a sharp discontinuity
between pre- and post-reform cohorts.
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FIGURE 5. Treatment variation by cohort. The figure shows treatment variation with
respect to the term length extension and the compulsory schooling extension across the
cohorts 1930-1940. Legend: Term length corresponds to the average weeks of instructional
time over grade 1—6 in Folkskola for each cohort. 39 weeks shows the share of districts
having implemented 39 weeks of instructional time at school starting age by cohort. 7- Year
illustrates the share of districts having implemented the compulsory schooling extension
by cohort.

We estimate the causal effect of the interventions using Difference-in-
Differences (DID). Denoting by y;jr the outcome variables (measured at
different points in time) of individual ¢ of cohort j going to school in school
district k, our main regression equation is given by

Yijk = Bo+ BTk + B2Zjk + BsXijk + vk + ry; + Ck - 5 +€ijr (10)

where Zj;, is an indicator of whether an individual belonging to cohort
7 and residing in parish k& has been exposed to the extension of compulsory
schooling from 6 to 7 years. The continuous variable T} is the average term
length measured in annual weeks of instruction in the school district for cohort
7. To enhance a comparison to estimates for the returns to years of education
we re-scale the average term length to a full year. By dividing the average term
length by the factor 39, the interpretation of the coefficient is equivalent to
an additional year of compulsory schooling instruction with 39 weeks. Both
treatment variables vary on school district level. We include school district
fixed effects (vy) and cohort fixed effects pugr, ; which we allow to differ between
urban (R = 0) and rural (R = 1) districts. In addition, we allow for regional
divergence by including the 24 county-specific linear time trends C - j. Thus
our empirical specification is essentially a two-way fixed effects approach,
relying on within school district variation to identify our coefficients of interest
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£1 and 2. As a robustness check, we consider an alternative specification with
district-specific linear trends. Xj;, denotes a vector of potential additional
control variables, including a gender dummy in pooled regressions and a widow
indicator for regressions on pensions as outcome variable. The latter is included
because widowhood has mechanical effects on pension earnings.

The identifying assumption is that in the absence of the intervention,
earnings of individuals from treated and untreated districts would have followed
a common cohort trend inside each cell defined by county and urban/rural
status. Since Section 3 showed that the reform implementation was related to
several district characteristics, it is important to carefully assess the plausibility
of this assumption — in comparison to a more restrictive specification which
allows for divergent district trends.

Below we add a summary of balancing tests based on a large number
of household and school district characteristics. Table 2 presents the reform
effect relative to the mean for each specification based on 36 independent tests
for the available balancing variables.?® The table also shows the number of
significant results at the 1%, 5% and 10% significance levels. Clearly, both
reforms correlate with several household characteristics and school district
characteristics. Adding trends reduces effect sizes significantly compared
to specifications only including cohort fixed effects. Notably, our baseline
specification with district fixed effects and county trends appears to balance
a large number of observables — at the individual and district levels — and
performs at least as well as the alternative specification with district trends.
The baseline specification produces one significant test at the five per cent level
and one at the ten per cent level, while the specification with district trends
produces three significant results. Both outcomes are in line with what would
be expected from 36 independent tests.

28. Detailed results and descriptives can be found in Appendix Tables B1 and B2.
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TABLE 2. Balancing Test Summary.

Term Length 7-Year
Extension Extension
Effect Relative to Mean 0.341 0.039 0.033 0.202 0.024 0.041

No. Coef. Significant at 1%  13/18 0/18 1/18 14/18 0/18 0/18
No. Coef. Significant at 5%  14/18 0/18 3/18 15/18 1/18 0/18
No. Coef. Significant at 10% 15/18 0/18 3/18 16/18 2/18 0/18

Cohort FE v v v v v v
District FE v v v v
County Trends v v

District Trends v v

Notes: The table summarizes the results from our balancing regressions presented in Table B2.
It presents the reform effect relative to the mean for each specification based on all balancing
variables and the number of significant results for our balancing variables at the 1%, 5% and 10%
significance level.

We cluster standard errors at the school district level for the 2,390 districts
included in the analysis. This is our main basis for statistical inference. Given
that our analysis sample represents almost the entire population, the rationale
for statistical significance testing may be questioned. As a robustness test we
therefore also implement design-based inference and randomly reassign reform
years (without replacement) between school districts.

The parameters /31 and /35 of equation (10) capture intention-to-treat effects,
i.e. the effect of the policy on the population. With both interventions affecting
large shares of the population, effects should be relatively close to the average
treatment effect in the overall population. The term length extension in primary
school affected all students in the first 4 years and after that the children
not attending the academic track. Apart from rare exceptions, the compulsory
schooling reform was binding and consequently never-takers can be ruled out
as a substantial phenomenon. Therefore, the reform only affected students who
would otherwise have finished school after 6 years, i.e. 70% of all children.

5. Results
5.1. Compliance with the Reforms

The main dataset does not contain explicit information on compliance with
the term extension, but we can estimate how the time actually spent in school
responds to the extension using another data source including information on
school attendance in first and fourth grade of primary school. Panel A of Table 3
presents results of a regression of actual attendance on the length of the school
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year and several control variables.?? Attendance rates were 0.94 on average,
and according to our estimates, each additional day added to the school year
translated into 0.88-0.93 additional days spent in school. The results are clearly
indicative of perfect compliance with the term extension reform.

For the compulsory schooling extension, we can estimate a first stage using
equation (10) and the information on educational attainment in 1970.3° Results
are presented in Panel B of Table 3. Accordingly, the compulsory schooling
extension increased years of schooling by 0.83 years on average; slightly more
for men than women. These first-stage estimates are in close agreement with
estimates based on an alternative dataset with self-reported years of schooling
(cf. Fischer et al., 2018). In the absence of reform effects on secondary schooling
enrollment, the first stage would equal 1 — ¢, where ¢ is the secondary schooling
completion rate. Based on the means of this variable reported in Table 1, the
first-stage effect would be 0.75 (0.77 for males; 0.73 for females) in such a
case. The estimated first stages are slightly larger than this, which suggests
there have been spillover effects on secondary education. We investigate this in
Panel C of Table 3, including also results for the term extension. According to
these estimates, the compulsory schooling extension had a small yet significant
effect on the likelihood to complete secondary schooling. This is consistent with
the reduced opportunity cost of secondary schooling imposed by the reform
(cf. Section 2.2). The effects of the term extension are similar in size but less
precisely estimated.

29. The data set is representative sample of the 1930-34 cohorts. For details on the dataset
and available variables see Bhalotra et al. (2016).

30. As mentioned the Census 1970 makes no distinction between 6 and 7 years of Folkskola,
but for compliers, years of education are completely determined by reform assignment.



Fischer, Karlsson, Nilsson and Schwarz The Long-Term Effects of Long Terms 24

TABLE 3. Effects on Schooling.

(1) (2) 3)
Males & Females Males Females
A. ATTENDANCE
Term Length 0.9051%** 0.9308%**  (.8773***
(0.037) (0.035) (0.052)
Mean 196.04 196.34 195.74
Rate 0.94 0.94 0.94
N 16,053 8,117 7,936
B. YEARS OF EDUCATION
Compulsory 7-Year 0.832%** 0.871***  0.760***
(0.022) (0.025) (0.033)
F-Statistic 2,123 1,357 743
N 498,738 303,106 195,629
Districts 2,389 2,389 2,378
C. SECONDARY SCHOOLING
Term Length 0.007 0.012 0.003
(0.009) (0.011) (0.014)
Compulsory 7-Year 0.008*** 0.011%** 0.004
(0.003) (0.004) (0.004)
Mean 0.25 0.23 0.27
N 610,352 315,789 294,559
Districts 2,391 2,389 2,384

Notes: Robust standard errors clustered at school district level are reported in parenthesis.
Significance levels: x 0.10 *x 0.05 % x % 0.01. Panel A: The panel shows results from a regression
of actual school attendance in grade 1 and grade 4 of Folkskola on the length of the school
year. The estimation sample consists of 16,000 individuals born between 1930-34. All regressions
include school district fixed effects, quarter of birth x year of birth fixed effects and control
for SES. Source: Exam catalogues (c.f. Online Appendix H) from 130 nationally representative
school districts (Bhalotra et al., 2016). Panel B, C: Results refer to cohorts 1930 to 1940. All
regressions include rural/urban birth cohort FE, linear district trends and a gender dummy
if pooled regression. Dependent Variable: Years of Education constructed from 1970 Census,
Secondary Schooling based on 1970 Census.

5.2. Labor Market Outcomes

5.2.1. Farnings and Pensions Table 4 reports coefficients from regressions
of log earnings and pensions on the two policy instruments term extension
and compulsory schooling extension. For the compulsory extension we can also
estimate a local average treatment effect using 2SLS (column 6) where we
instrument years of education by the 7-year reform. Both reforms significantly
increase earnings in 1970 (when the individuals are 30-40 years old). The term
length extension increases earnings by 5 per cent; the effect on pensions is
about half that size. These effects are almost entirely driven by females, who
experience an increase in their 1970 earnings by 9.5 per cent, whereas their
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pensions (measured in 2006-2013) increase by 3.7 per cent. The compulsory
schooling extension, in contrast, leads to smaller gains in earnings: the local
average treatment effect is 2.4 per cent for 1970 earnings, and drops to 0.8
per cent when pensions in later life are considered. The gender differences are
also less pronounced for this reform. Our result for the compulsory schooling
extension is thus well in line with the recent economics literature suggesting
that the returns to additional years of compulsory schooling are small (see e.g.
Pischke and Von Wachter, 2008; Devereux and Hart, 2010; Chib and Jacobi,
2016).

TABLE 4. Main Results: Earnings and Pensions

(1) (2) 3) (4) (5)

(6)

Mean Term Length 7-Year 7-Year
Districts N Earnings Extension Extension 2SLS
A. MALES & FEMALES
Log Earnings 1970 2,389 498,741 161,394 0.050*** 0.020*** 0.024***
(0.018) (0.006) (0.006)
Log Pensions 2006-13 2,393 3,091,184 193,474 0.026%** 0.006** 0.008**
(0.010) (0.003) (0.004)
B. MALES
Log Earnings 1970 2,389 303,109 241,699 0.024%* 0.016%** 0.018%**
(0.014) (0.004) (0.005)
Log Pensions 2006-13 2,391 1,735,190 230,814 0.018 0.011%* 0.013**
(0.015) (0.004) (0.005)
C. FEMALES
Log Earnings 1970 2,378 195,632 75,301 0.095%* 0.026** 0.035%*
(0.043) (0.013) (0.017)
Log Pensions 2006-13 2,386 1,855,994 158,561 0.037%** 0.003 0.004
(0.013) (0.004) (0.005)

Notes: Robust standard errors clustered at school district level are reported in parenthesis.
Significance levels: * 0.10 #x 0.05 * * * 0.01. Results refer to cohorts 1930 to 1940. All regressions
include rural/urban birth cohort FE and linear county trends; pooled regression also include a
gender dummy. Dependent Variables: Earnings from 1970 Tax Records. Earnings equal zero
for non-working individuals. Pensions from 2006-2013 Tax Records. Legend: (1) Number of
School Districts (2) Number of Observations (3) Mean Earnings/Pensions (4) and (5) Reduced
Form Baseline Specification (6) 2SLS for 7-Year Extension.

As a complement to the main regression results we provide estimates where
we split up the term extension effect by school year to capture the earnings and
pension effects along the number of years of exposure (cf. Bingley et al., 2018).
The estimates presented in Table 5 clearly suggest that the noted term length
effect is driven by school years 1-4. This finding actually eases the interpretation
of all results, since it implies that only the term extensions that apply to
all children — and not the year 5-6 extensions that do not affect individuals
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selecting into secondary schooling — matter for later labor market outcomes.
The regression results in Table 5 are corroborated by event studies for the
term extension, see Appendix Figure B1, which also suggest that earnings and
pension increases are more concentrated for children receiving the term length
extension in their early school years. Conversely, effects in the later school years
are small and statistically insignificant.?! Appendix Figure B2 presents event
studies for the compulsory schooling extension.

TABLE 5. Effects by School Year

(1) (2) (3)
Term Length Term Length 7-Year
Extension 1-4 Extension 5-6 Extension

A. MALES & FEMALES

Log Earnings 1970 0.087*** -0.061 0.021***
(0.023) (0.049) (0.006)

Log Pensions 2006-2013 0.033** 0.005 0.007**
(0.013) (0.026) (0.003)

B. MALES

Log Earnings 1970 0.036* -0.013 0.016***
(0.020) (0.043) (0.004)

Log Pensions 2006-2013 0.031 -0.022 0.011%**
(0.020) (0.041) (0.004)

C. FEMALES

Log Earnings 1970 0.168*** -0.124 0.029**
(0.053) (0.116) (0.013)

Log Pensions 2006-2013 0.038** 0.031 0.003
(0.017) (0.033) (0.004)

Notes: Robust standard errors clustered at school district level are reported in parenthesis.
Significance levels: % 0.10 %% 0.05 * * = 0.01. Results refer to cohorts 1930 to 1940. All regressions
include rural/urban birth cohort FE and linear county trends; pooled regression also include a
gender dummy. Effects stem from baseline regression but allowing for separate effects from term
length depending on grade. Dependent Variables: Farnings from 1970 Tax Records. Earnings
equal zero for non-working individuals. Pensions from 2006-2013 Tax Records. Legend: (1)
Term length grade 1-4 (2) Term length extension grade 5-6 (3) Reduced form 7-year extension.

5.2.2. Employment and Occupation We now turn to an analysis of labor
market outcomes for which we construct a number of dummy variables to
capture labor market performance in 1970, when the individuals in our sample
were between 30 and 40 years old. Table 6 presents results for employment,
sector of employment, and occupational group. Column 3 shows results for

31. It should be noted that the validity of event studies for the analysis of causal effects has
been challenged in the recent literature (Borusyak and Jaravel, 2017; Abraham and Sun, 2018).
In our case, the small increments of term length (3 weeks) added each year, and the collinearity
between them, add a power issue to these concerns.
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the term extension, while column 4 shows results for the compulsory schooling
extension.

Starting with employment, we find a striking difference between the two
reforms: the term extension increases it by 1.7 percentage points, whereas
the estimated effect is close to zero for the compulsory schooling extension.
Zooming in on particular occupational groups, it becomes clear that the term
extension increases the probability of working in accounting/administrative and
transport/communication positions, which experience comparable increases
in absolute (1.3-1.4 percentage points) and relative (17-23 %) terms. The
reduction in “other occupation” is primarily driven by reductions in agricultural
employment; however, that estimate is not robust to the inclusion of local
district trends.

Splitting the sample by gender, it is clear that the net increase in
employment is driven by women, who increase it by 4.0 percentage points. This
is to a great extent driven by increased employment in the public sector, and in
accounting/administrative occupations. Among women, the class “Accounting,
Administrative” is dominated by three main subgroups: specialized office clerks
(38% of the total); correspondence clerks, stenographers and typists (25%);
and bookkeepers and cashiers (17%). These are occupations that rely heavily
on basic reading, writing and math skills that are taught in primary school.
Besides, this occupational group was also the second most well-paid for women
at the time (cf. Schanberg, 1993) — so the inflow into this group could explain
the very large reform effects on 1970 female earnings.

For the compulsory schooling extension the estimated effects are smaller in
general, but some patterns are similar to what is noted for the term extension:
the reform causes an inflow into the class “Accounting, Administrative” driven
by women. In addition, there is a small but significant increase in the probability
of working in a “managerial and professional” occupation driven by men — and
the effect on this category is similar in size to the previously reported effect on
secondary schooling completion.



Fischer, Karlsson, Nilsson and Schwarz The Long-Term Effects of Long Terms 28

TABLE 6. Employment and Occupation 1970

(1) ) 3) @)
Term Length 7-Year
Mean Earnings  Mean Extension Extension
A. MALES & FEMALES
Working 205,639 0.765 0.017** 0.001
(0.008) (0.002)
Public Sector Employment 210,845 0.216 0.003 0.001
(0.009) (0.003)
Private Sector Employment 203,592 0.549 0.014 -0.000
(0.010) (0.003)
Managers, Profess. 276,484 0.211 0.009 0.007***
(0.009) (0.003)
Accounting, Admin. 167,600 0.080 0.014** 0.005%**
(0.005) (0.002)
Transport, Comm. 199,009 0.055 0.013** -0.002
(0.005) (0.002)
Other Occupation 177,713 0.416 -0.020%* -0.009%**
(0.010) (0.003)
B. MALES
Working 249,203 0.963 -0.004 -0.001
(0.005) (0.002)
Public Sector Employment 290,771 0.183 -0.016 0.002
(0.012) (0.004)
Private Sector Employment 239,443 0.779 0.012 -0.002
(0.013) (0.004)
Managers, Profess. 339,892 0.248 0.008 0.009**
(0.013) (0.004)
Accounting, Admin. 255,241 0.040 0.002 0.003*
(0.005) (0.002)
Transport, Comm. 218,148 0.085 0.016* -0.003
(0.008) (0.003)
Other Occupation 214,926 0.582 -0.031°%* -0.009%*
(0.015) (0.005)
C. FEMALES
Working 124,677 0.554 0.040%** 0.003
(0.015) (0.005)
Public Sector Employment 148,563 0.251 0.024* 0.001
(0.014) (0.004)
Private Sector Employment 104,857 0.303 0.016 0.002
(0.015) (0.004)
Managers, Profess. 178,413 0.172 0.006 0.004
(0.012) (0.004)
Accounting, Admin. 136,917 0.123 0.031%** 0.009***
(0.010) (0.003)
Transport, Comm. 117,862 0.022 0.010%* -0.001
(0.005) (0.001)
Other Occupation 80,215 0.238 -0.007 -0.009**
(0.014) (0.004)

Notes: Robust standard errors clustered at school district level are reported in parenthesis.
Significance levels: * 0.10 *x 0.05 * % % 0.01. Results refer to cohorts 1930-1940. All regressions
include rural/urban birth cohort FE, linear county trends and a gender dummy if pooled
regression. Dependent Variables: Employment, sector of employment (public and private) and
occupational groups according to Census 1970. Legend: (1) Mean Earnings: mean earnings in
1970 for each outcome group, (2) Mean: mean of dependent variable, (3) and (4) Reduced Form
Baseline Specification.
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Our findings regarding labor market outcomes thus provide further evidence
of why the two education reforms had such a different impact on earnings:
the term extension triggered a large inflow of women into the workforce,
and a net increase in employment in well-paid occupations. This increase in
female employment in occupations relying heavily on reading, writing and
math skills, seems to suggest that the extension of instructional time led to an
improvement of basic skills, consistent with the previous literature (cf. Hansen,
2011; Fitzpatrick et al., 2011; Agiiero and Beleche, 2013; Lavy, 2015).

5.3. Heterogeneity

To gain a better understanding of the labor market returns of the two
reforms we turn to an effect heterogeneity analysis. It has been argued that
different compositions of compliers are a potential explanation of the low
returns to education in Europe compared to the US and Canada (Oreopoulos,
2006). Northern American studies have estimated returns to compulsory
education for a small group of drop-outs that may be very prone to be
positively affected by extensions of mandatory education. In the current setup,
virtually all students were affected by the term extension and about 75% of
the population were affected by the compulsory schooling extension. Therefore
the study design is much closer to compulsory schooling reforms that took
place across Europe, such as in Germany (Pischke and Von Wachter, 2008) or
the UK (Oreopoulos, 2006; Devereux and Hart, 2010) affecting larger shares
of the population than reforms in the US and Canada.?? Having such broad
compliance facilitates the analysis of effect heterogeneity.

We present two sets of heterogeneity results; one with the aim of shedding
light on the gender differences in our baseline results, and one with the purpose
of assessing whether the reforms contributed to reduced inequality with regard
to socioeconomic background. The latter point is of particular interest, given
that evaluations of subsequent schooling reforms in Nordic countries have
shown that even a reform with modest effects may contribute substantially
to a narrowing of the gap between children of different backgrounds (Meghir
and Palme, 2005; Pekkarinen et al., 2009).

First, we consider heterogeneity by sector of employment and by marital
status in Table 7. Since both variables are potentially affected by the
reforms, some caution is required when interpreting results. Still, heterogeneity
estimates along these lines are indicative of the subpopulations driving the
results, which in turn may be informative regarding the exact mechanisms.
The fact that our estimates for sector of employment in Table 6 and for marital

32. Initially Oreopoulos (2006) found large effects for the UK reform in 1947 which later have
been revised by Devereux and Hart (2010) using better data.
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status in Table C4 rule out large effects on either variable, suggests that the
“bad control” problem may be limited in this case.

The upper panel A of Table 7 compares the reform effect on earnings in
1970 for public and private sector workers. Since wages in the private sector
cannot deviate systematically from productivity, an analysis split between the
sectors has been suggested as an indication of whether returns to education
reflect productivity (Chevalier et al., 2004). In our case, the estimated gains
are completely concentrated among private sector employees (column 1); this
result holds for males and females alike. The lower panel B of Table 7 makes
the corresponding comparison by marital status. In 1970, married spouses were
still subject to joint income taxation in Sweden, which significantly reduced the
incentives for married women to work (Gustafsson, 1992; Selin, 2014). Reform
gains are concentrated among married women (column 6).

TABLE 7. Heterogeneity by Sector and Marital Status in 1970: Earnings

Males & Females Males Females

Private sector/  Public sector/ Private sector/ Public sector/ Private sector/ Public sector/
Single Married Single Married Single Married

©) (2) ®3) (4) ©) (6)

A. PUBLIC SECTOR EMPLOYMENT 1970

Compulsory 7-Year 0.019*** 0.023%** 0.014%** 0.022%** 0.035** 0.025*
(0.005) (0.009) (0.005) (0.008) (0.014) (0.015)
Term Length 0.045%** -0.001 0.035** -0.008 0.076 0.007
(0.016) (0.030) (0.015) (0.031) (0.048) (0.050)
Observations 317,284 129,248 238,578 56,968 78,662 72,136
Mean Dep. Var. 10.085 10.024 10.298 10.478 9.440 9.665
B. MARRIED 1970
Compulsory 7-Year 0.011 0.015%* 0.010 0.011%* 0.004 0.020
(0.009) (0.006) (0.011) (0.004) (0.016) (0.014)
Term Length 0.002 0.062%** 0.004 0.029** 0.008 0.123**
(0.028) (0.021) (0.034) (0.015) (0.052) (0.050)
Observations 95,742 402,974 59,173 243,881 36,378 159,085
Mean Dep. Var. 9.992 9.851 10.045 10.374 9.906 9.049

Notes: The table shows the reduced form effects stratified by public sector employment (panel A)
and marital status in 1970 (panel B). Private sector/Single refers to private sector employment
or being single, and Public sector/Married refers to public sector employment or being married.
Robust standard errors clustered at school district level are reported in parenthesis. Significance
levels: % 0.10 #x* 0.05 * * * 0.01. Results refer to cohorts 1930-40. All regressions include rural/urban
birth cohort FE, linear county trends and a gender dummy. Results based on 2,390 school districts.
Dependent Variable: Log-Earnings from tax-records in 1970.

Next we explore heterogeneity with respect to family background. Table 8
reports the effects of the term extension and the compulsory schooling extension
on our main educational and labor market outcomes. The leftmost column
shows our main estimate, while the following columns report how the effect
depends on the SES of the household head. For the term extension, there is
no evidence supporting a SES gradient in the 1970 earnings effect. The SES
gradient in the pension effect appears to be different for males and females,
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but there is not enough power to draw a definite conclusion. Conversely, and as
expected, the earnings gains from the compulsory schooling extension appear
to be concentrated in lower socioeconomic groups. Still, there is not much of
a SES gradient in the response to this reform in terms of secondary schooling
(even though the increase is much larger in relative terms for the low-SES

group).

TABLE 8. Heterogeneity by SES Background

Males & Females Males Females

Low SES  High SES Low SES High SES Low SES High SES
(1) (2) (3) (4) (5) (6)
A. LoG 1970 EARNINGS

Compulsory 7-Year — 0.024*** -0.002 0.016%** 0.008 0.035** -0.011
(0.006)  (0.014)  (0.004)  (0.011)  (0.014)  (0.028)
Term Length 0.039%** 0.075 0.020 -0.000 0.080* 0.197*
(0.019)  (0.048)  (0.015)  (0.036)  (0.047)  (0.103)
Observations 390,907 106,057 239,747 62,147 151,153 43,575
Mean Dep. Var. 9.832 10.045 10.262 10.493 9.150 9.408

B. Loa PENSIONS 2006-2013

Compulsory 7-Year  0.011%** -0.005 0.011%%* 0.012 0.011%**  -0.025%*
(0.003)  (0.007)  (0.004)  (0.011)  (0.004)  (0.010)

Term Length 0.024%* 0.011 0.017 -0.033 0.034** 0.054
(0.010) (0.025) (0.015) (0.043) (0.013) (0.034)
Observations 2,816,245 763,576 1,363,480 366,128 1,452,765 397,443
Mean Dep. Var. 12.026 12.205 12.199 12.414 11.863 12.012
C. SECONDARY SCHOOLING
Compulsory 7-Year  0.009*** 0.005 0.013*** 0.007 0.004 0.002
(0.003) (0.008) (0.003) (0.012) (0.004) (0.011)
Term Length 0.007 -0.005 0.017 -0.010 -0.003 0.001
(0.009) (0.027) (0.011) (0.035) (0.014) (0.039)
Observations 481,099 127,167 249,834 64,696 231,263 62,182
Mean Dep. Var. 0.176 0.524 0.160 0.498 0.194 0.551

Notes: Table shows the reduced form effects stratified by household head characteristics.
Household head refers to the father, or in absence of a father to the mother. Robust standard
errors clustered at school district level are reported in parenthesis. Significance levels: * 0.10 *x 0.05
* % % 0.01. Results refer to cohorts 1930—40. All regressions include rural/urban birth cohort FE,
linear county trends and a gender dummy. Results based on 2,390 school districts. Dependent
Variables: Log-Earnings from Tax-Records in 1970. Log-Pensions from Tax-Records 2006-2013.
Secondary Schooling from Census 1970. Stratification Variable: Low and High SES indicators
are based on household SEI classification of occupation in the 1950 Census.

We conclude that the substantial effects of the term extension on earnings
appear to be visible over a wide range of socioeconomic backgrounds, whereas
the smaller earning effects associated with the compulsory schooling extension
appear to be absent in high-SES groups. Conversely, the smaller effects of the
term extension on educational outcomes appear to be concentrated in low-
SES groups, whereas we do not detect an SES gradient in the corresponding
effects of the compulsory schooling extension. Taken together, these findings
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are consistent with the interpretation that an increased uptake of post-
compulsory schooling is unlikely to be responsible for the term extension effects,
whereas they may well be an important part of the effects associated with the
compulsory schooling extension.

The absence of an SES gradient in effects of the term extension is interesting
considering that there is an empirical literature suggesting that there is
increasing complementarity between skills and investments when children age
(Cunha and Heckman, 2007; Cunha et al., 2010). To the extent that parental
SES is a proxy for the child’s skills when entering school, we would have
expected larger effects for high-SES children. Conversely, the absence of a SES
gradient suggests that there was no such complementarity between skills and
the term extension.

5.4. Contemporaneous Effects

Next, we consider contemporaneous effects of the term extension on
maternal labor supply and household income. The availability of childcare
and/or early education has been shown to be an important determinant of
maternal employment in some studies (Cascio and Schanzenbach, 2013; Garcia
et al., 2016; Herbst, 2017; Morrissey, 2017). Likewise, maternal employment
and family income have been found to affect child development (Bernal, 2008;
Bernal and Keane, 2011; Del Boca et al., 2016). Thus, any later-life effects of
the reforms we study may in fact be mediated by maternal labor supply and
parental income.

The education reforms studied here were carried out in a context where
employment rates of mothers were relatively low: in the total female working-
age population, only 36 per cent worked half-time or more (including those who
helped their partners in their business e.g. on a farm; Statistics Sweden, 1952).
Employment among mothers of schoolchildren was at 13.6 per cent and the
corresponding number for married mothers was 10.7 per cent. Figure 6 shows
how maternal employment in 1950 varied with the youngest child’s age, and in
particular the effect of the youngest child starting school. Even though maternal
employment does vary somewhat with the child’s age, there is no discontinuity
at the school starting age seven for any group of mothers. It thus appears that
the time children spent in school was a relatively unimportant determinant
of maternal labor supply. Still, in the analysis below we allow maternal labor
supply and household earnings to be contemporary mediators.



Fischer, Karlsson, Nilsson and Schwarz The Long-Term Effects of Long Terms 33

o

=

- Local averages

Single mothers

:\o\ = One child mothers
= All mothers
(=)
o
£ o |
2.3
2
o -
=
Mo |
i
<
a
-
£
2 &1

C) - -

T T T T T
0 5 7 10 15

Age of youngest child (years)

FIGURE 6. Maternal Labor Supply as a Function of the Age of the Youngest Child.
The figure shows maternal employment in 1950 — local averages and local polynomial
regression estimates — as a function of the age of the youngest child at the end of the
year. Compulsory schooling attendance applies to children born before 31 December 1943
(signified by vertical line at age 7). Maternal employment is defined as working at least
half-time, including employment in a family firm. Local averages are calculated by exact
birth date. Sample size is 688,317 (single mothers: 21,959; one-child mothers: 300,306).
Source: Population census 1950. Own calculations.

With information on maternal employment in 1950, when the term length
extension was still ongoing, we can estimate the impact of the term length
extension in a differences-in-discontinuities framework, where the discontinuity
in maternal employment when the child reaches school starting age is interacted
with the term length in the parish of residence at the time:

vi=Bo+ Y, BlTi=k)+0l(a; >0+ Y  ml(T=k)1(a>7)

k€{37.5,39} k€{37.5,39}
+ ) Gl@=ka+ Y. ml(Ti=k)1(a =T)ai+e
ke{36,37.5,39} ke{36,37.5,39}

(11)

where y; € {0,100} represents the employment status of the mother, T;
represents term length applying in 1950 (taking on the three values 36, 37.5
and 39; where 37.5 corresponds to districts in transition to 39 weeks). a; is the
age of the youngest child in the family on December 31 1950, calculated based
on exact day of birth (in our case a; ranges from 6 to 8 years of age). Hence,
0 picks up the effect of the child turning 7 in unreformed districts whereas 7
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represents the differential effect of the child turning 7 in transition and reformed
districts. This is also the relevant causal effect in this context: whenever 7 £ 0
for some k € {37.5,39}, we would be concerned that maternal labour supply is
a potential mediator of the reform.

Table 9 presents results for different types of mothers (married; young;
farmers; and mothers with only one child) with possibly different behaviours
on the labor market. The first estimate (Baseline), shows the effect of the
youngest child staring school in the non-reformed districts, while the second
(Transition) is the corresponding interaction term for districts that change to
39 weeks in 1950. The third estimate (39 weeks) represents the interaction
for districts which extended the term length before 1950. All estimates are
insignificant, and effect sizes of more than six percentage points can be ruled
out. Maternal labor supply does thus not seem to be an important mediator of
the observed effects, nor explain heterogeneity by SES.

TABLE 9. Difference-in-Discontinuities Estimates: Maternal Employment.

All One Child Married Young Farmer

Baseline (36 w) -2.2701 -1.4764 -2.0597  2.0241 -1.2247
(2.021) (4.533) (1.631)  (4.434) (1.130)
x Transition -0.6344 -6.0426 2.7479  -8.0881 0.9076
(3.082) (6.093) (2.883) (9.540) (1.846)

x 39 weeks 2.4482 21043 22312 -1.4734 1.3901
(2.080)  (4.602)  (1.694) (4.533) (1.231)

Baseline 11.19 15.77 8.61 11.88  2.38

N. of cases 92,673 38,245 88,618 19,876 19,294

Notes: Results from a local linear regression discontinuity with interaction terms. Robust standard
errors clustered at school district level are reported in parenthesis. Significance levels: * 0.10 *x
0.05 # x x 0.01. Baseline (36 w) represents the effect of the youngest child staring school in the non-
reformed districts. X Transition is the corresponding interaction term for districts that change
to 39 weeks in 1950. x 39 weeks represents the interaction for districts which extended the term
length before 1950. The regression sample consists of all children between 6 and 8 years of age.
Young mothers are mothers below the median age at the birth of their youngest child, conditional
on the number of children. Source: Own estimates based on Census 1950.

We also consider effects on household earnings. This analysis can only be
conducted at the district level, since no suitable data on individual earnings
exist for the period of interest. We estimate a series of specifications where the
outcome variable is log taxable earnings per household

ykt:Tkt~Kkt5+Kkt5+Vk+,uRkt+Ck't+€k:t (12)

where yg; represents total labor market income per household, T;; € [0,1]
represents the term length applying in district & in year ¢ (T3 = 1 if 39
weeks have been implemented), and Ky, is a vector of fractions representing
the proportion of households that have schoolchildren. The trends and fixed
effects are equivalent to those included in our main estimating equation (10)
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with calendar year ¢ replacing cohort j. In the simplest specification, K¢ only
includes the fraction of households with children of ages 7—13. Subsequent
specifications also include the fraction of farmer households with school-age
children. The estimates in Table 10 are robustly insignificant and small: no
confidence interval allows for an earnings effect larger than 2 per cent.

TABLE 10. DID Estimates: Contemporary Effect on Local Earnings.

Baseline Specification  + Local trends

Schoolchildren x 39 weeks -0.0065 0.0012 0.0028  0.0048
(0.005) (0.006) (0.007)  (0.009)

Farmer Schoolchildren x 39 weeks -0.0153 -0.0085
(0.010) (0.014)

N. of cases 9,676 9,676 9,676 9,676

Notes: The parameter Schoolchildren X 39 weeks represents the interaction of reform status
with the fraction of households with children between ages 7-13 (the latter variables measured
in standard deviations). The parameter Farmer schoolchildren X 89 weeks is based on the
corresponding measure for farming households. The dependent variable is log local taxable
earnings per household. The panel is balanced and covers years 1946-49, which are the only years
for which all variables are available. Sources: Population Census 1950 and Municipal yearbooks
1948-51).

5.5. Robustness checks

Balancing regressions suggest that our preferred specification takes care
of potential confounders (compare Table 2). Differential trends in the outcome
variables could nevertheless bias our estimates. We therefore test the robustness
of our results by adding further trends to our baseline specification (which
already includes rural/urban birth cohort fixed effects, linear county trends
and school district fixed effects). We also run our baseline regression including
everyone living in the city of Stockholm in order to rule out biases related to our
sample selection. Appendix Tables C1, C2 and C3 present regression results for
the various specifications. The estimates suggest that differential modelling of
trends does not affect our main results. For the compulsory schooling extension,
the estimated effects are small throughout: none of the pooled estimates in
Table C1 (for 1970 earnings) and Table C2 (for pensions) are larger than 2.1
per cent. Including district trends reduces the estimated effect on 1970 earnings
almost by half, and eliminates the effect on pensions.

For the term extension, the point estimates are relatively robust when we
control for district-level trends (cf. Figure 7). The effect on female earnings is
estimated at 10.5 per cent, compared to 9.5 per cent in our main specification.
Also the effect on female pensions increases slightly compared to the baseline
specification when adding local trends. The pooled effects, on the other hand,
are somewhat reduced with this specification: the effect on earnings drops
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from 5.0 to 4.2 per cent, and the effect on pensions is reduced from 2.6 to
1.4 per cent. This drop in the pooled estimates follows from the male effects
being unstable: including district trends eliminates the effects on pensions and
earnings for males. As shown and discussed in Section 4 the covariate balance
appears to be worse for the specification with district trends than for our
baseline specification. In fact, the gender differences in robustness may also
be explained with reference to covariate balance: as shown in Appendix Table
B3, introducing local trends makes the term extension negatively correlated
with the SES background of males, and positively correlated with the SES
background of females.

A -
® Base = Base
4 District Trends 4 District Trends

.05

Marginal Effect
1
Marginal Effect
—e—

-05

Males & Females Males Females Males & Females Males Females

(a) Log Earnings 1970 (b) Log Pensions 2006-2013

FIGURE 7. Robustness: Term Length Extension. The figures illustrate robustness of our
main results using alternative specifications. Base refers to our baseline specification
including rural/urban birth cohort FE, linear county trends and a gender dummy if
pooled regression. District Trends includes linear district trends. 90% Confidence intervals
included. Standard errors clustered at school district level.

Including district-specific trends decreases the efficiency of the estimated
effects of the term extension — which is not surprising since the reform is also
linear in cohort during the reform transition period on the district level (cf.
Figure 4(b)). To investigate this collinearity problem empirically, we calculate
the variance inflation factor between year of birth and treatments on school
district level.3® Appendix Figure C1 shows that collinearity is indeed an issue
for the term length extension in the specification including linear district
trends, but not in our baseline specification. Thus collinearity likely explains

33. For each school district we estimate
1

VIFp ) = ——5—
I

where R Tk 18 the R2 for the regression of term length T on regressors varying on district
level: year of birth, sex and compulsory 7-year Z. As a rule of thumb inflation factors > 10
are a signal of high multicollinearity (standard errors are 4/10 times larger in contrast of being

orthogonal).
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the decrease in efficiency of our estimates using linear district-specific cohort
trends. It should be noted that despite this loss in efficiency, the effect on female
pensions remains significant at the 10% level (p = 0.056). The reduced precision
and better balancing properties lead us to prefer our baseline specification,
though the specification with district trends supports our main conclusion
that the term extension increased earnings over the life cycle, in particular
for females.

Our main focus is labor market returns to schooling, but since selective
mortality and marriage market effects may represent confounding factors,
Appendix Table C4 presents results for these outcomes. Previous work using
aggregate data suggests that the compulsory schooling extension associated
with a reduction in mortality (cf. Fischer et al., 2013). We find some evidence
consistent with the previous findings, but in general our estimates do not
suggest that selective mortality is a major issue. Regarding marriage, Becker’s
theory on the treatise on the family suggests that women with more education
are less likely to marry (Becker, 1981). The term extension seems to cause
a slight increase in marriage rates, driven by women, but the effect is not
significant. The compulsory schooling extension increases male marriage rates
and reduces female rates.

Finally, we also perform robustness tests regarding inference. Given that
our analysis sample represents almost the entire population, the rationale for
statistical significance testing may be questioned. As an alternative basis for
inference, we conduct a permutation test. Appendix Section C.4 presents the
details and the results for these robustness tests showing that the statistical
inference conducted has correct size and power also according to this alternative
design.

5.6. Discussion

The empirical analysis has delivered a number of striking results. First, we
have shown that the term extension appears to have had much larger effects
on labor market outcomes than the compulsory schooling extension: the effect
is at least twice as large in the general population and among females. Taken
together, our results point strongly in the direction of earlier investments being
more effective than later investments: the effects of the term extension are
mainly driven by years 1-4. In addition, it cannot be ruled out that the effect
of the 7" year on earnings is driven by increased selection into secondary
schooling. As the model outlined in Section 2.2 shows, the compulsory schooling
extension may provide strong incentives to select secondary education in the
absence of human capital effects.

In general, these findings are hardly surprising given the large literature
suggesting that earlier investments tend to generate larger returns. However,
this point has rarely been made with two independent sources of exogenous
variation. What is possibly less obvious is the much larger returns to the
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term extension for women — the effects are consistently at least twice as large
as for males — and this finding merits some further discussion. In general,
studies reporting gender-specific effects of education deliver mixed and partly
conflicting results. While Devereux and Hart (2010) estimate effects of about 4
per cent for men but zero for women in the U.K, Black et al. (2005) (Norway),
Meghir and Palme (2005) (Sweden), Grenet (2013) (France), and Stephens and
Yang (2014) (U.S) find comparably-sized effects for men and women. Some
studies suggest larger earning effects for women than for men (see e.g. Buscha
and Dickson (2012) on returns later in life (U.K), Machin et al. (2012) (Norway)
and Aydemir and Kirdar (2017) (Turkey)). Regarding early-life interventions,
e.g. Anderson (2008); Havnes and Mogstad (2011) and Bhalotra et al. (2016)
find that most of the effect on labor market outcomes is driven by women.

So how can the larger effects for women be explained? One possibility is of
course that there are confounders biasing the results, for example if there is
measurement error in the male reform assignment leading to attenuation bias.
This would be the case for example if men’s migration patterns were different
from those of women, or if men were more likely to take schooling outside
the district of residence. We have not found any evidence suggesting that the
gender differences are driven by such factors: migration between ages 6 and
16 was generally negligible for men and women (cf. Online Appendix Figure
E2), and the estimated effect on reform assignment on migration is small and
insignificant for both sexes (cf. Online Appendix Table E1). Also, Sweden has
no tradition of boarding schools.*

We can also effectively rule out that the larger effects for women are driven
by spillover effects in educational choices. Our model in Section 2.2 shows that
only in a case where there is very strong complementarity between term length
and secondary schooling would we expect to see effects on secondary schooling
uptake. Our empirical results clearly suggest there is no such complementarity:
the estimated effects on secondary schooling are small, insignificant, and larger
for males (cf. Table 3). This finding does not, however, rule out potentially
large effects on skill acquisition; it is consistent with a situation where such
gains are present regardless of the school track chosen.

There are a number of findings suggesting that the estimated gains
in earnings are driven by an enhancement of skills, and that this effect
was disproportionately felt by women. First, treated women increased their
employment rates by four percentage points (cf. Table 6). This is already
indicative of an improved productivity; although we would not expect men
to increase their employment in a similar fashion, given that their employment
rates were close to 100% already. Second, despite this expansion of labor supply,

34. In particular there have historically been almost no such alternatives for children of
primary schooling ages. The only exceptions are boarding schools for blind children (Statistics
Sweden, 1974) and for some children in parishes of Lapland (parts of the most northern county)
living very far from a Folkskola (Andersson and Johansson, 2013).
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female earnings per worker went up by significant amounts, which suggests
that a positive wage effect dominates potentially negative selection effects.
Third, the treated women disproportionately selected into relatively well-paid
occupations heavily reliant on basic academic skills, whereas there is much less
evidence of male occupational choices being affected by the reform. Fourth, we
deliver descriptive evidence suggesting that the earnings gains were confined to
the private sector — where we would expect wages to better reflect productivity
— and married women, who were facing larger hurdles in their labor market
decisions (cf. Table 7).

Finally, larger productivity gains for women are plausible given that it
is term length in school years 1-4 that drive the effect (cf. Table 5). The
large literature studying the gender gap in academic achievement (cf. Figlio
et al., 2019, for a review of that literature) considers a wide range of factors
affecting the increasing gender gap. It has been shown that girls tend to
enter school with more advanced non-cognitive skills, which facilitates their
academic performance during elementary school (DiPrete and Jennings, 2012).
This would also be consistent with the findings of Bingley et al. (2018), who
report that increasing the instructional time in early years disproportionately
benefits girls.

6. Conclusion

Policymakers and other education reformers seem to agree that more
instructional time is a key input to improve human capital. Still, we have
very limited knowledge on the long-term effects of term length and how the
effects of longer terms compare to alternative extensions. This is the first
paper that documents significantly positive effects of longer terms in primary
school on adult earnings and pensions using a credible identification strategy.
We can also examine how term extension effects compare with the effects
of a parallel compulsory schooling reform, which increased education by the
same amount but at different margins. We use rich labor market information
from administrative registers on the universe of individuals born 1930-40 and
affected by the independent reforms in working and pension age.

Our analysis delivers two important results: (i) extending the average term
length from 34.5/36.5 to 39 weeks had sizeable effects on earnings and female
employment whereas (ii) the compulsory schooling reform which increased
primary education from 6 to 7 years was largely ineffective regarding later-life
returns. The term extension also seems to have contributed to the narrowing
of gender gap in earnings. It affected broad parts of the population, and even
though it may have had small spillover effects on post-compulsory education,
most of the estimated effect seems to reflect labor market returns to basic skills
taught in primary school.
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Overall, our results are in line with the recent literature arguing that there
are only minor or zero returns to an extra year of education at the end of
compulsory schooling. Our paper also provides a positive story as to why
such reforms fail to deliver positive results: far from being “untreatable”, the
compliers to such reforms can benefit from investments undertaken earlier. Our
results indicate that it is possible to affect children’s cognitive development
through more instructional time at younger ages. While the compulsory
schooling policy affected students at the age of 13, the term length extension
was introduced already in first grade. In contrast to previous studies we show
that the age of exposure to additional education plays a significant role for skill
formation and returns in later life. Pischke and Von Wachter (2008) estimate
zero returns to education in Germany and interpret this as a consequence of
basic skills being fixed in grade 8, which was the year of schooling when the
German reform was introduced. The extension of one more year of academic
training left students basic skills unaffected. Our results suggest that skill
formation is crucial at an earlier point in time and that term extensions
seem to represent a quite effective instrument for today’s policy makers to
improve human capital. This also corroborates findings in the limited but
growing literature evaluating the long-run effects of early childhood programs
and universal child care: Heckman et al. (2010) show positive employment and
earnings effects in their re-examination of the evidence from the Perry preschool
program, Havnes and Mogstad (2011) find positive earning effects, especially
for women, for children affected by an expansion of subsidized child care in
Norway, and Bhalotra et al. (2016) note large labor market effects for women
treated by infant care in the 1930s.

Another key finding of our paper is that the term extension contributed
to closing the gender gap in labor market outcomes. We find that the reform
had an impact on female earnings about twice as large as the effect on male
earnings, and this difference is persistent over the life cycle. We are able to rule
out a number of possible confounders that might lead to this result, and we
also show that it is not driven by changes in educational attainment. Instead,
our results suggest that the term extension did have a larger impact on female
productivity, which in turn pulled married women back into the labor market
and increased their chances of working in relatively well-paid occupations. Our
study thus provides one piece of evidence of how Sweden became a paragon of
gender equality on the labor market.

Given these large effects of early term extensions on labor market outcomes,
a natural question that follows is if the reform also affected health outcomes.
Evidence on this topic is scarce; one exception being Parinduri (2017) who
does not find any evidence of improved health. The empirical literature on the
effects of compulsory schooling extension on health is ambiguous, which may be
due to their often limited impact on skills and labor market outcomes. On the
other hand, there is empirical evidence suggesting that the education gradient
in health is attributable to differences in skills (Bijwaard et al., 2015). Thus,
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the term extension which was studied here, which appears to have had sizeable
effects on skills, might also have led to an improvement in health.
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Appendix A: A Roy Model of the Reforms

A.1. General Setup

Adapting a standard Roy model for schooling decisions (cf. FEisenhauer
et al., 2015),35, we consider the decision of enrolling in secondary school. We
assume that the potential earnings Y7 after secondary (Y'!) and primary (Y°)
schooling are determined by

V' (T3) = 1 + Ty + U} (A1)
Y (T, Zi) = po + Tyol) + Zi i + Uy (A2)

where p5,7 € {0,1} refers to population means, T; is a variable taking a value
of 1 if individual ¢ was affected by the term length extension, ozf is the effect of
the term extension on earnings for individuals with qualification j, and Uij
represents unobserved heterogeneity in earnings potentials by qualification;
Z; € {0,1} represents the compulsory schooling extension and j3; the gains
associated therewith.>® We assume (3; and o) to consist of a mean ug (and
o Tespectively) and an unobserved component Uiﬁ (and U respectively). It
should be noted that Y is a function of both policy variables whereas Y;!
only is a function the term length extension T;. Thus, we assume that the
compulsory schooling extension satisfies the SUTVA (Stable Unit-Treatment
Value; Rubin, 1990) assumption, so that no general equilibrium or spillover
effects affect potential earnings of secondary schooling graduates.

The decision of whether to enroll in secondary schooling is not only governed
by potential returns but also by the perceived costs. We assume that costs are
given by

Ci(Zi) = [uc +UF] (1 — Zy) (A3)

where o and U are defined analogously to the above, i.e. population mean
and unobserved heterogeneity in costs. v € (0,1) represents the reduction in
the costs of secondary schooling associated with the compulsory schooling
extension. We thus assume that an additional year in compulsory school is
perceived as a fraction of the cost of going to secondary school, and that
this fraction is the same for everyone. A special case would be the situation
where v = 1/3, which implies that in terms of costs, spending one more year

35. It should be noted that in contrast to us, Eisenhauer et al. (2015) do not impose a
functional form on the unobserved determinants of secondary schooling.

36. In our case the school system was a tracking system where tracking took place in grade
4 or grade 6. The additional 7*" compulsory year implied by the compulsory schooling reform
happened after any decision about (and matriculation to) secondary schooling was made. Yi1
does not depend on Z, but Z affects the probability of enrolling in secondary school.
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in compulsory schooling is equivalent to one year of secondary schooling.3
Without loss of generality, we assume that the costs of secondary schooling are
unaffected by the term length extension; we will show below that relaxing this
assumption does not change the qualitative predictions of the model.

Next consider the decision to take secondary schooling, which we denote 5;:

Si =1(Y(Ty) ~ Y2 (T,, i) — C; (Z;) > 0) (A4)
=1(m —po—pC+U —=U? —UF + T (of — ) + Zi (v (nc + UF) — B;) > 0)
(A5)

Hence, the observed earnings will be given by

Y; =Y (T, Z) + S; [Yil (T;) — Y (T, Z)]

= po + ;00 + Z;Bi + U + S; (T, Z3) [ — po + T; (o — o) — Z; B + U} = U
(A6)

implying that the two reforms potentially have direct and indirect effects on
earnings.

A.2. Distributional Assumptions

The decision to enroll in secondary schooling depends on individual-level
heterogeneity in the perceived benefits and costs of secondary schooling, which
in turn depend on the two school reforms. We thus define random variables
which represent this heterogeneity under various scenarios: V; represents the
unobserved component of net benefits in the absence of any reform, and Vikl
represents the corresponding component when term length exposure equals k
and exposure to the 7% year equals I. Exposing the argument of equation (A4)
to the possible combinations of Z; and T;, we thus get

Vi=U} -U? - U’ (AT)
Vi =t~y Ul yust — U (A8)
VO = U} —U? — UC +~UC - UP (A9)
Vi = Ul - U0 — Ul + U U +AUf - UP (A10)

Analogously, we define four variables W} which represent the total

(observed and unobserved) perceived net benefits of secondary schooling under

37. This example is based on a comparison between (i) primary and secondary schooling
together lasting nine years (i.e. the five-year track of Realskola) and (ii) compulsory schooling
lasting six years; cf. Figure 1.
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the various scenarios. Hence,

Wi =1 —po—p’ +U} = U = UF (A11)
WO = i1 — 1o — 1€ + pren — pra0 + U} = U2 = UE + U2 — U (A12)
W = = po — u€ +ypc — pp + U} = U = UP +7UF = U (A13)

WA = i1 = o — 1€ + pro — oo + e — pp + UL = U = UE + U — 02" +UC - U
(A14)

Finally, we make the following assumption:
(vh.u0, 08,0202 U ) ~ N (0:3) (AL5)

It follows from this assumption that all the variables W} and V¥ are jointly
normally distributed; and that the V;* variables have mean zero. We denote
the cdf’s of Wk by F*'(.) and the cdf’s of the residuals V¥ by Wkl (.). We
denote the variance of WX and V*! by Okt

A.3. Effects of the Reforms on Secondary Schooling

We first consider the secondary schooling decision in the absence of any
reform. Denote by W () the cumulative distribution function of V;. Clearly,
the condition for taking on secondary schooling in the absence of reforms is
given by the condition V; > —uw . Hence, the proportion of students taking on
secondary schooling will be equal to

Pr(S=1][T=0,Z=0)=1-V(—pw) =¥ (uw). (A16)

Now, consider the same schooling decision after an extension to the term
length (but no compulsory schooling extension). This condition will be governed
by the behaviour of W19, Also, it should be noted that

W =W, + ol — a0 = Wi + a1 — pigo + U — U (A17)

(2

Hence,
Wilo ~N (HWi + ot — ,uao;O"Q;Vm) (A18)

We may therefore compare the number of enrollees before and after the

10
reform by exploiting the relationship 2% s > iglﬂiao) ~ W;. This allows us
w
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to formulate the secondary schooling decision in this scenario as follows:

Pr(S=1 |T:1,Z:O):1—F10(0):1—F<—;W (Htat — fie0)
w1o
(A19)
=1-V (—uw - (Har — mo))
OWw1o
(A20)
o
=v (MW + - WO (Har — %o))
(A21)

Comparing this result with the pre-reform enrollment rate given by (A16),
we get a simple condition for when the term length extension increases
enrollment in secondary schooling: this will happen whenever p,1 — o0 > 0.
This result in turn implies some kind of dynamic complementarity, so that
the later investment (secondary schooling) increases the returns to the early
investment (term length). In addition, notably, a necessary condition for the
term extension to affect selection into secondary schooling is that it has human
capital effects, at least for earnings of secondary graduates (pq1 > 0). Finally,
the effect on selection into secondary education is larger if the term extension
reduces variation in the earnings gains (o0 < ow).

Next, consider the opposite case where only the compulsory schooling
extension is implemented. Now the secondary schooling decision is governed
by WZ-OI7 characterized by

WP~ N (pw; + o — pg; ogyor) (A22)

Thus, we get:

Pr(S=1|T=0.2=1)=1-F* O =1 F (- (300 - )

ool
(A23)
ow
=1-V (—uw - (Yo — Mﬁ))
Uwcl
(A24)
ow
=V <uw + —— (vpe — Mﬁ))
Uwol
(A25)

This case is quite different from the previous scenario with the term
extension. For example, in the absence of human capital effects of the
compulsory schooling extension (ug = 0), there will always be an increase
in secondary schooling uptake. Also, the effect on secondary enrolment will
be larger whenever the compulsory schooling extension reduces variation in
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the gains from secondary schooling (oo < ow ). This may happen if, for
example, the potential earnings gains from the compulsory schooling extension
are negatively correlated with the gains from secondary schooling.

Finally, consider the scenario where both reforms are in place. Now the
secondary schooling decision is governed by Will. This variable takes on the
distribution

W~ N (i, + ot — fiao + Yo — pg; o) (A20)

which in turn leads to the probability

Pr<s=1rT=1,z=1>=1—F“<o>=1—F<— T (1ar — Hao +hC — p5)
oyl
(A27)
ow
=1-V <—MW - (Hat — fa0 +YpC — p15)
oW1l

(A28)

ow
=V <MW + (Nal — Hao +VHC — NB))
Oyl
(A29)

A.J. Allowing the Term Length Extension to Affect Costs

Finally, we consider the consequences of allowing for an effect of the term
length extension on the costs of secondary schooling. For this extension, we
introduce an additional variable which we denote §;.%® The cost function will
thus take on the form

Ci(Ti, Zi) = [pc + US = Ti:] (1 — Ziry) (A30)

which in turn leads to a new set of arguments W% in the schooling decision:

wW! =Ww; (A31)
Wi = w0+, (A32)
Wit =wit (A33)
Wit = Wit + (1 —7)é; (A34)

38. In what follows, we consider §; fixed, as the point we are making becomes obvious without
any assumptions regarding the distribution of §;.
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Hence, for a given §; the relationships identified above would still apply:

ow (Willo — Pt T fao — 51)

Ow 1o
ow (Wit = par + pao =7 (pe +8))
o7 748! !

As a consequence, the secondary schooling decision in equation (A21) is
affected as follows:

ow

Pr(S=1|T=1,Z:O)=\I/<,uw+ (Mal—,uao-i-di)) (A35)

gw/ 10
and the secondary schooling decision in equation (A29) is affected as follows:

2

Pr(s=1 |T=1,Z=1)=‘I’(uw+ = (Nalﬂa0+7ﬂcﬂﬁ+(1’7)6i)>

(o7 78]

(A36)
It becomes clear from equations (A35) and (A36) that d;, the reduction in
costs of schooling brought about by the term extension, enter the schooling
decision in the same way as the human capital gains o!. If the compulsory
schooling extension is already in place, as in equation (A36), the effect is
diminshed by factor (1 —+) since the reduced costs are assumed to apply
equally to both tracks of the school system. Nevertheless, it becomes clear that
little is gained in terms of insights by adding ¢§; to the model, and therefore we
maintain our assumption that there are no relevant effects of the term extension

on the costs of schooling.
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Appendix B: Tables and Figures

B.1. Descriptive Statistics Aggregate Data

TABLE B1. Descriptive Statistics
Mean Std.Dev. Obs

ELECTION DATA

Number of voters 1,658 10,065 7,209
Election turnout 0.716 0.13 7,157
Conservative vote 0.150 0.10 7,152
Agrarian vote 0.288 0.18 7,152
Liberal vote 0.121 0.10 7,152
Labour vote 0.404 0.18 7,152
Communist vote 0.032 0.05 7,152
SCHOOL DISTRICT DATA

Distance secondary school 21.002 19.00 27,742
Population Density 0.920 3.30 43,048
Share poor 0.052 0.04 39,859
Property per capita 3,356 1,575 41,552
taxable income per cap. 939 565 40,016
Debt/Asset ratio per cap. 0.807 14.87 28,291

Notes: Descriptive statistics for balancing variables. Own calculations.
B.2. Balancing Tests

Below we present balancing tests for household characteristics and for school
district characteristics (Table B2). Panel A shows that reform implementation
correlates with several household characteristics: the affected children are more
likely to have a high SES background and educated parents. But when we
condition on the various fixed effects and trends specified in equation (10),
the magnitudes for these characteristics are reduced a lot and all but one turn
insignificant.

Panel B shows that the reform correlates with population size (proxied by
the number of voters) and political preferences. In our baseline specification,
the magnitudes of these correlations are diminished and all variables lose their
statistical significance but one, which remains significant at the ten per cent
level. It should be noted that the specification with district trends performs
worse than our baseline specification for these variables: differences in vote
shares of the agrarian and communist parties, which are eliminated in our
baseline specification, become significant when trends are added. The same
goes for the variable capturing the distance to the nearest secondary school in
the following panel which shows how well some key indicators extracted from
municipality yearbooks are balanced.
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Clearly, both reforms correlated with the yearbook indicators presented in
Panel C — poverty, property values, and taxable earnings. However, our baseline
specification eliminates all these differences.

TABLE B2. Balancing Tests

Mean Term Length Mean 7-Year
Extension Extension
A. INDIVIDUAL LEVEL
Household Head Male 0.857 -0.046%** -0.003 -0.018 0.857 -0.000 0.003 0.005
(0.007) (0.008) (0.013) (0.002) (0.002) (0.003)
High SES 0.209 0.186*** 0.001 0.002 0.209 0.058%** -0.000 -0.002
(0.040) (0.008) (0.014) (0.008) (0.002) (0.003)
Household Size 3.807 -0.154** 0.029 -0.044 3.807 -0.140%** -0.004 -0.002
(0.069) (0.023) (0.040) (0.020) (0.007) (0.008)
HHhead Academic 0.040 0.048%** -0.003 -0.003 0.040 0.014*** -0.002**  -0.001
(0.010) (0.004) (0.006) (0.002) (0.001) (0.001)
Age at Birth HHead 32.983  -2.910%** -0.231 0.170 32.983  -0.649%** -0.034 0.022
(0.373) (0.168) (0.290) (0.080) (0.047) (0.058)
B. ELECTION DATA
Number of voters 1,658  1887.167*** -123.726  -21.106 1,658  1514.165%** -98.095*%  48.933
(536.127) (96.641)  (25.974) (535.196) (57.878)  (39.224)
Election turnout 0.716 0.001 -0.005 -0.001 0.716 0.028*** 0.009 -0.001
(0.003) (0.009) (0.007) (0.004) (0.008) (0.006)
Conservative vote 0.150 -0.022%** 0.002 -0.002 0.150 -0.014%** -0.000 0.002
(0.004) (0.001) (0.002) (0.004) (0.002) (0.003)
Agrarian vote 0.288 -0.093%** 0.001 0.007** 0.288 -0.049%** -0.002 -0.001
(0.007) (0.002) (0.003) (0.007) (0.002) (0.004)
Liberal vote 0.121 -0.007* -0.002 -0.003 0.121 -0.011%** 0.002 -0.001
(0.004) (0.001) (0.002) (0.004) (0.002) (0.003)
Labour vote 0.404 0.104*** 0.002 0.006 0.404 0.069%** -0.000 0.002
(0.006) (0.002) (0.004) (0.007) (0.003) (0.005)
Communist vote 0.032 0.018%*** -0.001  -0.007*** 0.032 0.004* -0.001 -0.001
(0.002) (0.001) (0.003) (0.002) (0.002) (0.004)
C. ScHOOL DISTRICT LEVEL
Distance sec school 21.339 -0.542 0.274 0.542***  21.339  -8.746%** -0.499 -0.413
(0.815) (0.286) (0.186) (0.862) (0.466) (0.497)
Population density 0.920 0.679%** -0.002 -0.007 0.883 0.561%** -0.045 -0.046
(0.088) (0.014) (0.013) (0.094) (0.028) (0.032)
Share poor 0.052 0.014%** -0.000 -0.000 0.051 -0.002*%* -0.000 -0.000
(0.001) (0.000) (0.000) (0.001) (0.000) (0.000)
Property per capita 3,356 350.351%** -8.515 -18.106 3,208 435.870***  -15.058  -19.323
(42.860) (14.276)  (13.871) (37.276) (13.047)  (14.380)
taxable income per cap. 939 191.288%** 1.841 -2.246 928 113.732%** 6.307 1.366
(10.819) (5.978) (5.715) (9.527) (4.305) (4.596)
Debt/Asset ratio per cap.  0.807 0.003 0.351 0.123 1.005 0.002 -0.175 -0.532
(0.205) (0.456) (0.458) (0.275) (0.526) (0.826)
Cohort FE v v v v v v
District FE v v v v
County Trends v v
District Trends v v

Notes: Robust standard errors clustered at school district level are reported in parenthesis.
Significance levels: % 0.10 ** 0.05 * % * 0.01. Panel A: Individual Level Data Parental background
variables from our sample cohorts 1930-1940. Panel B: Election Data Aggregate election data for
years 1936-1944. Panel C: School District Level Aggregate data on school district level for 20
year window around reform year.
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B.3. Balancing Sex Stratified

TABLE B3. Balancing Tests Sex Stratified

The Long-Term Effects of Long Terms

Mean Term Length Mean 7-Year
Extension Extension
A. INDIVIDUAL LEVEL - MALES
Household Head Male  0.858  -0.034***  -0.012 -0.018 0.858 0.002 0.003 0.005
(0.006) (0.011) (0.019) (0.003) (0.003)  (0.004)
High SES 0.206  0.224%%*  -0.008 -0.034* 0.206  0.039*** -0.002 -0.003
(0.032) (0.010)  (0.019) (0.007) (0.003)  (0.004)
Household Size 3.815 -0.333***  0.024 -0.010 3.815  -0.093***  -0.003 0.010
(0.050) (0.032)  (0.060) (0.014) (0.009) (0.012)
HHhead Academic 0.040  0.051*%**  -0.006 -0.010 0.040  0.010%** -0.001 0.000
(0.009) (0.005)  (0.009) (0.002) (0.001)  (0.002)
Age at Birth HHead 32.978 -3.007***  -0.269  -0.180 32.978 -0.391%**  _0.031 -0.008
(0.316) (0.235)  (0.426) (0.080) (0.064)  (0.084)
B. INDIVIDUAL LEVEL - FEMALES
Household Head Male  0.856  -0.035***  0.007 -0.009 0.856 0.001 0.003 0.004
(0.008) (0.011)  (0.020) (0.003) (0.003)  (0.005)
High SES 0.212  0.233%**  0.009  0.042* 0.212  0.039*** 0.002 -0.000
(0.029) (0.013)  (0.024) (0.007) (0.004)  (0.005)
Household Size 3.798  -0.322%**  (.026 -0.100 3.798  -0.083***  -0.001 -0.011
(0.053) (0.035)  (0.064) (0.014) (0.010)  (0.014)
HHhead Academic 0.040  0.051***  -0.000 0.004 0.040  0.006*%**  -0.004** -0.001
(0.007) (0.005) (0.011) (0.002) (0.002)  (0.002)
Age at Birth HHead 32.989 -2.948%F*  _0.148 0.673 32.989 -0.481***  _0.050 0.092
(0.333) (0.225) (0.442) (0.081) (0.066)  (0.088)
Cohort FE v v v v v v
District FE v v v v
County Trends v v
District Trends v v

Notes: Robust standard errors clustered at school district level are reported in parenthesis.
Significance levels: % 0.10 ** 0.05 * % x 0.01. Panel A: Individual Level Data Parental background
variables from our sample cohorts 1930-1940. Panel B: Election Data Aggregate election data for
years 1936-1944. Panel C: School District Level Aggregate data on school district level for 20
year window around reform year.

B.4. Event Studies

Additionally to the main regression results, we show visually that the
outcome variables follow the expected trajectory around the reform year. We
estimate the following event study regression

14
vijk = DBo+ 1(AgeAtReformg;, <5)y+ Z I(AgeAtReform;ji = a)dB1)
a=5
+I(AgeAtReformiji > 14)6 + BaZji + Vi + piryj + Crk - J + €ijk

where I (AgeAtReform;ji, = a) is an indicator equal to one for individuals being
of age a at the year of the 39 weeks term length extension in school district
k. We include age 5-14 with age 13 as reference category. v captures effects
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for children being less than 5 years at the term length extension. £ captures
the effect of individuals being older than 14 years. The other regressors are
unchanged compared to our baseline specification in equation 10.

Our event study specification allows us to investigate the effects along the
number of years of exposure. Individuals aged 7 or less at the time of the
reform implementation gained the full extension during their primary school
attendance. Individuals born earlier and thus older at the year of the reform
implementation gained fewer years of extended instructional time. Students
aged 13 years or older were too old at the time of the reform implementation
to receive an increased term length.

Figure B1 presents the event study graphs for the term extension showing
how our earnings measures evolve. The estimates suggest that earnings
(represented by dots with confidence bands) increase along the increase in
instructional time (represented by bars), until they level out at a higher level at
the end of the reform window. The proportional increase is more pronounced
for pensions where we see an increase of about 2 percentage points at the end
of the window. The results also tentatively suggest that increases are more
concentrated for children receiving the term length extension in their early
school years. On the contrary are effects in the later years small and statistically
insignificant. However, it needs to be stressed out that each effect is identified
by very small changes in education of about 3 weeks. Figure B2 presents event
studies for the compulsory schooling extension.
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FicUrRe Bl. Event Study Graphs: Term Extension. The figure shows the coefficients
and 95% confidence intervals from an event-study regression. The regression includes
indicators for the age at the intervention from the introduction of a 39 weeks term. The
bar chart shows the associated total length of instruction during the first 6 years in
primary school. Being 13 years old at the intervention is the reference category. Results
refer to cohorts 1930 to 1940. Robust standard errors are clustered at school district level.
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FIGURE B2. Event Study Graphs: 7-Year Reform. The figure shows the coefficients and
95% confidence intervals from an event-study regression. Results refer to cohorts 1930 to
1940. Robust standard errors are clustered at school district level.
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Appendix C: Robustness Checks

C.1. Alternative Specifications

TABLE C1. Main Results: Log 1970 Earnings

(1) ) ®3) (4) (5) (6) )

Base
A. MALES & FEMALES
Compulsory 7-Year 0.020%%*%  0.020%**  0.020%** 0.019%** 0.021%*%*  0.012*  0.020***
(0.006)  (0.006)  (0.006)  (0.006)  (0.006) (0.008)  (0.006)
Term Length 0.050%%*%  0.051%**  0.046**  0.048%*  0.049***  0.042  0.048***
(0.018)  (0.018)  (0.018)  (0.019)  (0.018) (0.033)  (0.018)
B. MALES
Compulsory 7-Year 0.016%%*  0.016%**  0.014%** 0.017*** 0.016%**  0.001  0.016***
(0.004)  (0.004)  (0.005)  (0.005)  (0.004) (0.005)  (0.004)
Term Length 0.024* 0.024* 0.025% 0.025% 0.026* 0.006 0.023*

(0.014)  (0.014)  (0.014)  (0.014)  (0.014)  (0.028)  (0.014)

C. FEMALES

Compulsory 7-Year 0.026%*  0.027**  0.027%* 0.023* 0.029** 0.028  0.027**
(0.013) (0.013) (0.013) (0.014) (0.013)  (0.018)  (0.013)

Term Length 0.095** 0.099** 0.084* 0.091%+* 0.093** 0.105 0.092%*
(0.043) (0.043) (0.043) (0.044) (0.043)  (0.075)  (0.043)

Quadratic County Trends v

Np. County Trends v

Fully Interacted Trends v

Household Control Variables v

Linear District Trends v

Stockholm v

Notes: The table shows reduced form effects on labor earnings. Robust standard errors
clustered at school district level are reported in parenthesis. Significance levels: x 0.10 xx 0.05
* % % 0.01. Results refer to cohorts 1930 to 1940. All regressions include rural/urban birth cohort
FE, linear county trends and a gender dummy if pooled regression. Dependent Variables: Log-
Earnings from Tax-Records in 1970. Specifications: (1) Baseline; (2) quadratic county trends;
(3) non-parametric county trends; (4) fully interacted rural/urban/county birth cohort trend;
(5) Adding socio-economic control variables of household; (6) Linear school district trends; (7)
Adding more Stockholm. Source: Linked 1970 Census. Own calculations.
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TABLE C2. Main Results: Log Pensions 2006-2013

0 B) 3) @ 5) ©) @

Base

A. MALES & FEMALES

Compulsory 7-Year 0.006**  0.007**  0.007**  0.007**  0.007**  -0.000  0.006**
(0.003)  (0.003)  (0.003)  (0.003)  (0.003) (0.004)  (0.003)

Term Length 0.026***  0.029%**  0.026%**  0.026*%*  0.026***  0.014  0.026***
(0.010)  (0.010)  (0.010)  (0.010)  (0.010) (0.017)  (0.010)

B. MALES

Compulsory 7-Year 0.011%%  0.011%*  0.009**  0.012*¥*¥* 0.012***  0.003  0.011*%*
(0.004) (0.004) (0.005) (0.005) (0.004)  (0.006)  (0.004)

Term Length 0.018 0.020 0.020 0.020 0.021 -0.014 0.017
(0.015)  (0.015)  (0.015)  (0.015)  (0.015)  (0.028)  (0.015)

C. FEMALES

Compulsory 7-Year 0.003 0.003 0.005 0.003 0.003 -0.003 0.003
(0.004) (0.004) (0.004) (0.004) (0.004)  (0.005)  (0.004)

Term Length 0.037*%*% 0.040%**  0.033**  0.033%*  0.034***  0.044* 0.036***
(0.013)  (0.013)  (0.013)  (0.014)  (0.013)  (0.023)  (0.013)

Quadratic County Trends v

Np. County Trends v

Fully Interacted Trends v

Household Control Variables v

Linear District Trends v

Stockholm v

Notes: Table shows reduced form effects on pensions. Robust standard errors clustered at
school district level are reported in parenthesis. Significance levels: * 0.10 % 0.05 * * * 0.01.
Results refer to cohorts 1930 to 1940. All regressions include rural/urban birth cohort FE, linear
county trends and a gender dummy if pooled regression. Dependent Variables: Log-Pensions
from Tax-Records 2006-2013. Specifications: (1) Baseline; (2) quadratic county trends; (3) non-
parametric county trends; (4) fully interacted rural/urban/county birth cohort trend; (5) Adding
socio-economic control variables of household; (6) Linear school district trends; (7) Adding more
Stockholm. Source: Linked 1970 Census. Own calculations.
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TABLE C3. Main Results: Working

(1) (2 ®) () (®) (6) M

Base

A. MALEs & FEMALES

Compulsory 7-Year 0.001 0.001 0.001 0.000 0.000 -0.000 0.001
(0.002)  (0.002)  (0.002)  (0.002)  (0.002) (0.003) (0.002)

Term Length 0.017*%  0.016**  0.016**  0.018**  0.014*  0.025 0.016**
(0.008)  (0.008)  (0.008)  (0.008)  (0.008) (0.015) (0.008)

B. MALES

Compulsory 7-Year -0.001 -0.001 -0.001 -0.001 -0.001 -0.002  -0.001
(0.002) (0.002)  (0.002)  (0.002)  (0.002) (0.002) (0.002)

Term Length -0.004 -0.004 -0.003 -0.002 -0.004 0.009 -0.004
(0.005)  (0.005)  (0.005)  (0.005)  (0.005) (0.010) (0.005)

C. FEMALES

Compulsory 7-Year 0.003 0.003 0.003 0.002 0.002 0.003 0.003
(0.005) (0.005)  (0.005)  (0.005)  (0.005) (0.006) (0.005)

Term Length 0.040%**  0.040***  0.039%*  0.042%** 0.037**  0.038  0.040**
(0.015)  (0.015)  (0.016)  (0.016)  (0.016) (0.032) (0.015)

Quadratic County Trends v

Np. County Trends v

Fully Interacted Trends v

Household Control Variables v

Linear District Trends v

Stockholm v

Notes: Table shows reduced form effects on working 1970. Robust standard errors clustered at
school district level are reported in parenthesis. Significance levels: % 0.10 ** 0.05 * * % 0.01. Results
refer to cohorts 1930 to 1940. All regressions include rural/urban birth cohort FE, linear county
trends and a gender dummy if pooled regression. Dependent Variables: Working in 1970 from
Census. Specifications: (1) Baseline; (2) quadratic county trends; (3) non-parametric county
trends; (4) fully interacted rural/urban/county birth cohort trend; (5) Adding socio-economic
control variables of household; (6) Linear school district trends; (7) Adding more Stockholm.
Source: Linked 1970 Census. Own calculations.

C.2. Collinearity

In order to empirically investigate the collinearity problem stemming from
linear district trends, we calculate the variance inflation factor (VIF) between
year of birth and treatments on school district level. For each school district
we estimate

1
VIFry=————
Thk= 12 RZ .
where RZ , is the R? for the regression of term length 7T on year of birth,
sex and Z. As a rule of thumb inflation factors > 10 are a signal of high
multicollinearity (standard errors are V10 times larger in contrast of being
orthogonal). Figure C1 plots the cumulative density of the vVIF for all
school districts and shows, as expected, that collinearity is a major concern
for the term length extension. In more than 40% of the school districts the
VVIF exceeds the value of /10 = 3.16, indicating a high degree of collinearity.
However, as expected, collinearity stemming from linear district trends is not
an issue for the compulsory schooling extension.
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The above results likely explain the decrease in efficiency of our term
extension estimates using linear district specific cohort trends. In our baseline
specification, collinearity is likely less of an issue. There could however be
problems of collinearity at the county level as we control for trends on this
level in our baseline specification. In Figure C1(b) we calculate VIF on the
level of 25 counties for rural and urban areas separately. There is no indication
of collinearity problems for either of the treatment variables in our baseline
specification.

1

6 8

Cumulative Density
4
.

Cumulative Density

2
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Square Root VIF Square Root VIF

— Term Length Compulsory 7-Year — Term Length Compulsory 7-Year

(a) District specific trends (b) Baseline

FicUure C1. Variance Inflation Factor. The figure shows the cumulative density function
for the the square root variance inflation factor for both treatment variables on school
district level. Variance inflation factors are estimated by VIFx j = 1/(1 — R‘%{’k) with
R%{,k is the R? for the regression of treatment X € {T,Z} on year of birth, sex and the
other treatment.
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C.3. Survival and Marriage

TABLE C4. Further Outcomes

(1) ) (3)
Mean Term Length 7-Year
Earnings  Outcome Extension Extension
A. MALES & FEMALES
Death Prior Census 1970 - 0.017 -0.000 -0.000
(0.003) (0.001)
Death prior Age 73 - 0.225 0.013 -0.000
(0.009) (0.003)
Married 209,410 0.861 0.005 0.001
(0.008) (0.002)
B. MALES
Death Prior Census 1970 - 0.023 -0.001 -0.000
(0.004) (0.001)
Death prior Age 73 - 0.274 0.019 -0.005
(0.013) (0.004)
Married 260,776 0.826 -0.003 0.008**
(0.012) (0.003)
C. FEMALES
Death Prior Census 1970 - 0.011 -0.000 0.000
(0.003) (0.001)
Death prior Age 73 - 0.172 0.006 0.005
(0.011) (0.004)
Married 115,610 0.899 0.012 -0.006**
(0.010) (0.003)

Notes: Robust standard errors clustered at school district level are reported in parenthesis.
Significance levels: % 0.10 s 0.05 % % % 0.01. Results refer to cohorts 1930-40. All regressions include
rural/urban birth cohort FE, linear county trends and a gender dummy if pooled regression.
Dependent Variables: Marital Status in Census 1970. Death Prior Census 1970 is an indicator
equal to 1 if an individual died before the Census month in 1970. Death prior Age 783 is an indicator
equal to 1 if an individual died before the age where we measure pensions. Specifications: (1)
Mean Labor Earnings in 1970 for Outcome Group (2) Mean Outcome Variable (3) OLS regression
coefficient for years of education (4) Reduced Form Baseline Specification.

C.4. Randomization Inference

Given that our analysis sample represents almost the entire population,
the rationale for statistical significance testing may be questioned. As an
alternative basis for inference, we conduct a permutation test where, for each
school district, the reform years of the two interventions were randomly drawn
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from the empirical distribution in 1,000 permutations.?® Figure C2 shows how
our main estimated t statistic, represented by the grey line, compares to
the distribution of ¢ values arising from the permutation test. For the sake
of comparison, we also plot the ¢ distribution which forms the basis of the
statistical inference. The two distributions coincide almost perfectly, which
implies that the statistical inference we conduct has correct size and power also
according to this alternative design. Consequently we also get our main results
confirmed: the larger effects of the term extension on earnings and pensions are
significant (p < 0.025) and the effects of the compulsory schooling extension
attain even greater statistical significance (p < 0.001) effects on earnings and
pensions (Figure C3).
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FIGUrRE C2. Randomization Inference: Term Length Extension. These figures show the
distribution of ¢ statistics from 1,000 permutations of reform years. We block randomized
on school district level the reform years for extensions of term length and compulsory
years of primary schooling. The p value is derived from the permutation test. Results refer
to cohorts 1930-1940. Regressions are based on our preferred specification using county
trends. Robust standard errors are clustered at school district level. Source: Linked 1970
Census. Own calculations.

39. Inference is based on the t statistics of the individual regression coefficients — which
have been shown to be superior to inference based on the estimated coefficients themselves
(MacKinnon and Webb, 2016).This holds in particular if the clusters are unequally distributed
(which applies in our case) or small in number (which is not the case in our study).
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FIGureE C3. Randomization Inference: Compulsory Schooling Extension. These figures
show the distribution of t statistics from 1,000 permutations of reform years. We block
randomized on school district level the reform years for extensions of term length and
compulsory years of primary schooling. The p value is derived from the permutation test.
Results refer to cohorts 1930-1940. Regressions are based on our preferred specification
using county trends. Robust standard errors are clustered at school district level. Source:
Linked 1970 Census. Own calculations.
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Appendix D: Primary Education and Compulsory
Schooling in Sweden

Sweden has a long-lasting tradition of compulsory education. Already in
1842, church parishes?® were obliged to offer schooling by an approved teacher
and children in school age had to attend the local primary schools (Folkskola)
(Fredriksson, 1971).4! School age was defined as the years during which children
had to fulfil their compulsory curriculum. After several changes during the 19"
century, the school age was finally set to the year children turned seven and
lasted until the year they turned fourteen in 1897.

Still the school age neither explicitly determined the compulsory years of
schooling, nor the total amount instructional time within a given school year in
the late 19th century. Different local regulations with respect to term length and
various options to fulfil the compulsory curriculum?? implied great variation in
the actual time spent in school by children in school age across Sweden. By the
late 1860s the majority of students received at least some amount of formal
schooling (Sandberg, 1979), but the length and quality of instruction differed
remarkably between regions.

The geographical variation was greatly reduced by the 1919 restructuring
of the educational guidelines. The national government issued directives in
so-called normalplaner (normal plans) stating the content of education, but
initially these plans were only advisory. In 1919 the so-called Utbildningsplanen
(the education plan) was introduced.* For the first time the number of
compulsory years of schooling were fixed to six years by setting the minimum
school leaving age to the year a student turned 13 on a nationwide level.
Primary schooling was free of charge and attendance was compulsory until a
student had completed the highest grade of Folkskola in the school district

40. Until the mid twentieth century the church was responsible for the Swedish primary school
(Folkskola) and school-districts coincided almost exclusively with parishes.

41. Long before compulsory schooling was introduced by law a large fraction of the population
had basic reading and writing skills and many parishes offered schooling on voluntary basis.
The main explanation to the high literacy rates was that local clerks regularly tested household
members on their knowledge in Christianity and catechism (Paulsson, 1946)

42. Term length was not fixed to a certain amount of weeks and especially rural districts
initially offered half-time reading (children only attended primary school every second week
day or only half of a year). By the end of the nineteenth century children could also leave
Folkskola after an exit examination or due to poverty.

43.  Utbildningsplanen was a governing document and included time-tables and syllabuses for
compulsory education (?) and remained intact until the 1950’s.
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he/she was registered as a resident.* Parents were responsible for their
children’s fulfillment of compulsory school attendance and had to report to the
school district board that they had a child in school age. §51 of the 1930 “Royal
Decree of the Folkskola” states that parents were legally obliged to send their
children to school and that parents that did not send their children to school
could get penalty payments and even lose custody.*® The legal, administrative
and pedagogical control of the school district was handled by regional school
inspectors appointed by the Ministry of Ecclesiastical affairs.*6 The county
governments were the highest legal instance responsible for the enforcement of
regulations related to compulsory school attendance.

Following the new guidelines the 1920s were characterized by an intensive
reform debate about the need for further extensions of compulsory education
and the need for greater equality of opportunity within the Swedish schooling
system. In 1920 a clause was introduced in the primary school code*” that a
seventh school year could be made compulsory in a school district (Fredriksson,
1950). However, only very few districts introduced a mandatory seventh year
and still Folkskola generally covered six years.!®

With regard to equality of opportunity, the Swedish school system in the
early 20th century was very selective. Children were tracked into separate
schools based on their academic achievements after spending the first four
years in Folkskola. High achievers could follow the academic track at the 5-
Year Realskola (junior secondary education) which could lead to Gymnasium
(upper secondary education) and University. The remaining students stayed
in Folkskola for at least two more years, after which there was another
option to enter lower secondary education. Students not enrolling to secondary
education took low intensity courses six weeks per year in continuation schools
(Fortsattningsskola) for two more years after compulsory schooling. Figure 1
in the main text gives a stylized presentation of the various school types and
continuation options following the basic primary education.*”

44. Sweden has a very long tradition of national registration. Since the early 15th century
until 1991 the church handled the registration of all individuals and households in a parish.

45. The yearbook of the Supreme Administrative Court report precedents from 1935 related
to this paragraph.

46. The first school inspectors were appointed already in 1861. Their duties were to visit
each school district in the inspector area on a yearly basis and to inform and make sure that
the intentions and decisions made at the central level were implemented. In 1930 the school
districts were divided into 52 inspection areas (Paulsson, 1946).

47. Paragraph 47 mom. 4.

48. The most southern Swedish region Scania and some larger cities were early birds and
introduced a compulsory seventh grade during the 1920’s. Furthermore, several cities had a
so-called hdgre avdelning (higher divisions of Folkskola) which covered up to three additional
years after grade 6. The hdgre avdelning was however never mandatory.

49. In a massive educational reform in the 1950’s and 1960’s the old primary and lower
secondary school system was replaced by a high-school type comprehensive school system. The
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The majority of students in the 1920s—1940s only completed compulsory
schooling and compared to e.g. the US where more than 70 per cent enrolled in
high school by 1940, relatively few students continued to secondary schooling.
In 1930, less than two per cent of the adult population had upper secondary
education or more (Bjorklund et al., 2004) and in 1940, only ten per cent of
the cohort graduating from Folkskolan continued to junior secondary education
and only five per cent of a cohort continued to upper secondary (Fredriksson,
1971). Still there was a growing demand for higher education and secondary
schools became more widely spread geographically (Murray, 1988). In 1952 the
share of children continuing to junior secondary education reached 38 per cent
(Lindensj6 and Lundgren, 1986).

D.1. A Seventh Year becomes Compulsory

Motivated by the discussion in the 1920s and the relatively low level of
mandatory education compared to other European countries,’ the national
government decided that seven-year schooling should be made compulsory in
1936.5! The law gained legal validity on July 1 the same year, and the decision
to extend compulsory schooling by an extra year was taken by the school
board of the school district. The reform was not implemented at the same
time in all school districts. Rather it was stipulated that a seventh year had
to be implemented all across the country before the school year 1948/49. The
compulsory seventh year was consequently introduced during a twelve-year
transition period.

various old school types were then abolished in favour of a single 9-year comprehensive school
(Grundskola). The reform reshaped the entire school system and included among other things
a compulsory schooling extension to nine-years, the abolishment of tracking and a regional
integration. In contrast to the reforms taking part during first part of the twentieth century,
this reform is the subject of a number studies on the impacts of education and very well
documented, see e.g. Meghir and Palme (2005); Lager and Torssander (2012); Lundborg et al.
(2014); Hjalmarsson et al. (2015). Interestingly it often went unnoticed that the comprehensive
school reform only constituted the second part of an ongoing reform process of the Swedish
primary and lower secondary school system which eventually culminated in the establishment
of the new type of school. In fact, Sweden exhibited a continuous roll-out of extending the
mandatory amount of schooling from 6 to 9 years over a period of 40 years.

50. In the debate preceding the introduction of the seventh year, politicians often
benchmarked with other Western countries, emphasizing that the number of school years was
the most striking difference of compulsory education in Sweden compared with Denmark,
Norway, Germany and Great Britain. This discourse was also brought forward in the
contemporary educational literature, e.g. in the Svensk Ldraretidning (the teachers’ journal).
According to (Strafelt, 1930, p.823) Sweden is lagging behind with respect to the length of
compulsory schooling compared to other countries in Europe.

51. School districts were also allowed to introduce an eighth year of compulsory schooling if
their application was accepted by the king. In 1940 0.1% of all schools in the country offered
eight years of education (Fredriksson, 1950), but since these schools generally were located
in urban areas there were quite some students taking eight years of compulsory schooling
(Statistics Sweden, 1974).
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The main motive for the reform was that six years was considered too short
for achieving the learning objectives that were stated for the Folkskola.’? In
line with this motive, the reform did not come with any fundamental changes
with respect to learning goals or curricula, but instead emphasized the goal of
achieving more long-lasting results of schooling. The recommendation from the
central administration of the Ministry for Ecclesiastical Affairs school districts
should distribute the pre-reform compulsory school curricula over seven years
instead of six (Ecklesiastikdepartementet, 1935a).%3

Due to the soft transition rules, the compulsory schooling reform did not
cause any major difficulties in the school districts. The implementation was also
facilitated by the fact that the responsibility for funding of school buildings,
teaching materials and teachers’ salaries was the responsibility of the central
government and not the school districts (Larsson, 2011). Moreover, since the
main idea was to distribute the same courses given in six years over seven, there
was no need to produce or distribute new teaching materials.®® The reform
could also be implemented without any organizational difficulties since there
were an oversupply of teachers in the 1930’s and 1940’s (Fredriksson, 1971).5°

52. The strengthening of teaching of the most important topics of Folkskolan, that according
to the experts are utterly mecessarily, can likley not be achieved in any other way than
through an extension of the length of the novitiate. Own translation of: Den forstarkning av
undervisningen i folkskolans viktigaste fardighetsammnen, som enligt de sakkunnigas mening dr
behovlig, torde icke kunna vinnas annorlunda dn genom en utstrickning av ldrotidens lingd.
(Ecklesiastikdepartementet, 1935a)(p.49) and Apparently the time in school has been too short
for the children that leave Folkskolan at age 12—18 after only sixz years of education to get the
amount of training and repetition that is needed to gain lasting skills. Own translation of: For de
barn, som vid 12-13 drs alder lamna folkskolan efter endast sex ars undervisning, har skoltiden
uppenbarligen varit for kort for att ldmna tillrackligt utrymme dat den 6vning, den inndtning,
forutan vilken bestaende fardighet i berorda dmnen icke kan vinnas. (Ecklesiastikdepartementet,
1935a) (p.54)

53. For the seventh year to fulfill its aim to generate a more thorough and deeper knowledge
and understanding there is at this time no need for any extra curriculum in addition to the ones
that are provided by the 1919 education plan. Own translation of: For vinnande av syftet med
det sjunde skolaret — ett grundligare och mera fordjupat inhdmtande av folkskolans ldrokurs
— torde nagra kursplaner for den sjuariga folkskolan utéver dem, som dro upptagna i 1919 ars
undervisningsplan, tillsvidare icke vara erforderliga. (p.130)

54. The regional school inspectors stated what study materials and books could be used in
Folkskolan (Ecklesiastikdepartementet, 1935b) and from 1938 the national government had an
official approval scheme for examining books before they could be used as textbooks in Swedish
schools (Johnsson Harrie, 2009).

55. Following the oversupply of teachers the Ministry of Ecclasticial Affairs cut the intake to
the teachers colleges in the early 1940’s. The situation changed in the 1950’s, but it was not
until the early 1960’s and the implementation of the comprehensive school system that that
there was a real teacher shortage (Fredriksson, 1971). The good supply of qualified teachers is
confirmed by statistics on the number of unqualified teachers in service across the period of
interest. For example only 808 out of 33406 teachers working in Folkskolan did not have an
appropriate teacher degree in 1955.
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D.2. Extensions of the Term Length

With the 1919 Education plan there was also a harmonization with respect
to the length of a school year across school districts (Paulsson, 1946). The
yearly reading time was divided into an autumn and a spring semester, with
the academic year starting in autumn. More or less parallel with the compulsory
schooling extension, the government decided to extend the term length in
Folkskolan. In 1937 the regular term length was approximately eight months, or
minimum 34.5 weeks. The number of weekly teaching hours was recommended
to 30 and could not exceed 36, and the school day could not exceed six
hours (Paulsson, 1946). In conjunction with a wage reform for teachers in the
Folkskola, the parliament of 1937 decided that the school year should be 34.5
(207 days), 36.5 (219 days) or 39 weeks (234 days) long, and that different
wages would be paid for the different term lengths, all covered by the national
government. The main motivation for the term extension was once again that
Sweden was lagging behind other Western European countries and that the
school year was to short to accomplish learning objectives. Following this policy,
several school districts prolonged their school year. In 1938, about 400 districts
switched to 39 weeks, and about 200 to 36.5 weeks (Ortendal, 1938). Similar
to the compulsory schooling reform, the term extension did not come with any
curricula changes.

In 1939, the Swedish Parliament decided to further raise the minimum
school year duration to 36.5 weeks, thus removing the shortest option of 34.5
weeks. Because of the Second World War and the national savings programme
that followed, a transition time was given for the implementation of this reform.
The school districts providing 34 4/7 weeks were given the opportunity to wait
until 1941/42 to choose either one of the longer school year durations (Weijne,
1942). Eventually, in 1953, 39 weeks was implemented as the standard term
length across Sweden (Statistics Sweden, 1974).56

The box plots in Figures D1(a) and D1(b) show that both reforms were
implemented later in school districts with high shares of employment in
agriculture. This pattern is especially pronounced for the compulsory school
extension. On small farms children at the age of 13 were generally a valuable
source of labor which can explain a greater reluctance to implement the
compulsory school extension in school districts in rural regions.

56. Sweden was neutral in the Second World War and there are no sources that point to
that schools were closed or that schooling was disrupted due to the war. As noted in Bhalotra
et al. (2016) who use data from exam catalogues from children in grade 1 and grade 4 of
Folkskolan between 1937-1947, there is no structural break in the number of catalogues or
children during the time period. See also Fredriksson (1971) on that compulsory schools were
not very affected by the war. A parliamentary decree on November 3, 1939 stated that the
regional school inspectors, in the event of war or danger of war, could allow deviations from
regulations concerning instruction time. The school inspector however also had to decide when
the missed instruction time should be fulfilled.
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FIGURE D1. Local Share Working in Agriculture in 1930 by Implementation Year. The
figure shows box plots for the share of the adult population working in agriculture by
year of implementation of the two extensions, respectively. The box gives the 25-75
quantile range, separated by the median. Upper and lower adjacent values add 1.5 times
interquartile distance to the nearer quartile.
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Appendix E: Reform Assignment

This section provides a critical assessment of the reform assignment we
use in the analysis — parish of residence in 1946 — and the alternative of using
parish of birth. We demonstrate that migration during schooling age is unlikely
a concern for our analysis and also show why the parish/district of birth is
an inferior alternative to assign our treatment. Parishes and school districts
normally coincide and differ from each other only in rare cases. Thus, our
findings on parishes can be directly transferred to school districts used in our
empirical analysis.

E.1. Hospital Births

For cohorts born before 1930 the dominant mode of delivery was home
births, while during the 1930s the norm became to give birth in an specialized
institution such as a labor ward or birthing center. If the birth took place in
a hospital, Swedish administrative data recorded the location of the hospital
as place of birth. In 1947 this was changed to the parish of residence of the
parents. Thus, before 1947 and with rising shares of institutionalized births,
it is unclear whether the recorded parish of birth captures parental parish of
residence or location of the hospital.

Figure E1 exemplifies this for the city of Motala. After the opening of a
labor ward in the hospital in 1927 the recorded births in the city grew rapidly
while the parishes around the city recorded fewer newborns. Children living
around the city, but born in the newly established hospital were now recorded
as born in Motala. The period between 1927 and 1947 is characterized by excess
births from a general trend in births in Motala.
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FiGuRE E1. Recorded Births: Motala. Neighbouring are defined as parishes with a
common boarder to the city of Motala. In 1927 a labor ward was opened in the city
of Motala. In 1947 the coding in Swedish administrative data was changed to the place
of residence of the mother as place of birth. Between 1927 to 1947 individuals born in
the Motala labor ward but residing in places around the city were recorded as born in
Motala.

The fitted line is based on births before 1927 and after 1946 and captures the trend in
births in Motala without the effects of the hospital labor ward. Source: Fischer et al.
(2016).

E.2. Migration During Schooling Age

We now show that migration during schooling age is a rare phenomenon
and that our assignment based on the place of residence in 1946 is a reasonable
choice. Migration mainly occurs during the first years of life and between ages
16-30. For children of schooling age and for older adults, migration appears
to be a rare phenomenon. To underline this empirically we estimate a survival
curve based on the Census 1950. We define non-migrants at age a as

NonMigrant(Age = a) = I(PoB = PoR(a)) (E1)

with PoB being the parish of birth and PoR(a) being the parish of residence
at age a.

Figure E2 gives the estimated migration pattern. In order to isolate effects
only from migration, we restrict the sample to parishes without a labor ward or
birthing center (see Appendix E.1). The migration pattern between age 6-16
and for adults older than 35 is almost flat. This indicates that families with
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children of schooling age are unlikely to migrate. Our cohorts are between age
6-16 in 1946. Place of residence in 1946 should thus give a very reasonable
approximation of their actual parish of residence during schooling age.
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Age in 1950
— Parish of Birth = Parish 1950 Children 6-16 Adults 35-50

FiGure E2. Migration from Parish of Birth. This graph shows the share of individuals
still residing in their parish of birth in 1950. It represents a survival curve. The sample
is restricted to parishes without a labor ward or birthing center.Source: 1950 Swedish
Census.

Estimating the same survival curve for parishes with a labor ward or
birthing center in Figure E3 shows the quantitative importance of the hospital
recording. In addition to migration, the parish of birth is now possibly
confounded by the recording of the hospital location as parish of birth. The low
overlap between parish of birth and parish 1950 of only 40% clearly warrants
against the use of the parish of birth for cohorts born after 1930 (age 20 or
younger in 1950). The figure also includes the overall share of individuals born
in parishes with a labor ward or birthing center. This share is rising up to almost
90% in 1946 (age 4 in 1950), suggesting that a majority of the population is
born in a hospital at this time. Note that after 1946 (age 3 or younger in 1950)
the share of hospital births drops sharply and the survival indicator of non-
migration shows the exact same pattern as for parishes without a labor ward
or birthing center in Figure E2.



Fischer, Karlsson, Nilsson and Schwarz The Long-Term Effects of Long Terms 10

— |
|
|
|
=1\
|
o
o %V/M/rﬂv—w
b
IS
< |
2 I
e I
|
|
|
S I
|
|
|
=4
T T T T T T T T
0 10 20 30 40 50 60 70
Age in 1950
— Parish of Birth = Parish 1950 Born in Parish with Hospital

Ficure E3. Hospital Births. The solid line shows the share of individuals still residing
in their parish or birth in 1950. It represents a survival curve. The sample is restricted
to parishes with a labor ward or birthing center. The dashed curve represents the overall
share of individuals born in a parish with a labor ward or birthing center.

A vertical line at age 3 shows cohort for which the recording has been changed to the
parish of residence of the parents at birth.

Source: 1950 Swedish Census.

We also investigate whether exposure to the reform induced migration.
Therefore we estimate the effects of our treatment on the probability of
migrating between birth and 1946. In this exercise we assign treatment based
on the parish of birth. If migration is induced by the reform this would be
the correct pre-treatment assignment. Due to the hospital registration this is
only meaningful for parishes without a labor ward or birthing center. Table E1
shows that our treatment effects are not correlated with migration.
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TABLE E1. Migration

Pooled Males  Females

7-Year Extension 0.003 0.008 -0.001
(0.004)  (0.005)  (0.006)
Term Extension -0.022 -0.032 -0.010
(0.017)  (0.022)  (0.024)

Observations 261,345 136,480 124,809
Districts 2,150 2,123 2,104

Notes: Robust standard errors clustered at school district level are reported in parenthesis.
Significance levels: * 0.10 ** 0.05 * * x 0.01. Results refer to cohorts 1930 to 1940. The sample is
restricted to parishes without a labor ward or birthing center. All regressions include rural/urban
birth cohort FE, linear county trends, district fixed effects and a gender dummy if pooled
regression. Treatment assignment is based on the parish of birth. Dependent Variables:
Migration between Parish of Birth and Parish in 1946.



Fischer, Karlsson, Nilsson and Schwarz The Long-Term Effects of Long Terms 12

Appendix F: The Swedish Labor Market

F.1. Measuring Returns to Education

To estimate the returns to education of the term extension and the
compulsory schooling extension, respectively, we use administrative data on
annual labor earnings in 1970 and annual pensions as dependent variables. To
assess the reliability of these income measures we compare our estimates to
standard Mincer wage regressions using information on hourly wages from the
LNU survey 1968. Survey data clearly reduce the sample size, but wages capture
productivity differentials better than annual earnings as they are less prone to
differences in labor supply. Table F1 compares OLS estimates for returns to
education, with hourly wage regressions as the benchmark presented in the
upper panel.

TABLE F1. Mincer Wage Regression

ALL MALES FEMALES

Log-Wages (LNU) 0.065***  0.064*** 0.066***
(0.004)  (0.004) (0.010)
Observations 615 396 219

Log-Earnings (1970) 0.099%%*  0.074***  (.141%**
(0.001) (0.000) (0.002)
Observations 384,139 234,228 149,911

Log-Pensions (Age 73) 0.068%** 0.068***  0.069***
(0.000) (0.000) (0.000)
Observations 356,199 173,625 182,574

Notes: Table shows the OLS returns to years of education on log-wages, labor earnings and
pensions at age 73. Robust standard errors are reported in parenthesis. Significance levels: * 0.10
#x 0.05 % % % 0.01. Results refer to cohorts 1930 to 1940. All regressions include birth cohort FE.
The pooled estimates also includes a gender dummy. DEPENDENT VARIABLES: Log- Wages are
(self-reported) hourly wages from the LNU survey. Log-FEarnings from Tax-Records in 1970. Log-
Pensions from Tax-Records at age 73. Source: LNU 1968, Linked 1970 Census. Own calculations.

Table F1 suggests our earnings measure gives very reasonable estimates
regarding the returns to education in a Mincerian framework for males. This
is expected as it is well documented that labor earnings for men in their 30s
constitute an extremely good proxy for their life-cycle earnings. For women
estimates for earnings in 1970 are overestimated due to effects on labor
supply. As shown by Bohlmark and Lindquist (2006) the life-cycle bias in
earnings estimates is the largest for women in their late 30s. For men full-
time employment in 1970 was close to 100%, while only 66 % of all women
worked full-time. Assuringly the pension estimates for both men and women
are extremely close to the LNU survey estimates. Given that pensions are
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based on the best 15 income years it is reasonable that labor supply frictions
are minimized.

F.2. Labor Market Entrance

The LNU Survey (Swedish Level of Living Survey) provides descriptive
evidence indicating that opportunities to enter the formal labor market for
adolescents in the ages 12 to 14 were likely low in the 1930s and 1940s and that
labor market entry rules were enforced. Figure F1 shows that even before the
compulsory schooling reform only a negligible share of students entered regular
employment before the age of 14. It is thus unlikely that the reform induced
a substantial loss in labor market experience. The graph suggests that a very
small fraction (1-2%) of students increased their working start age from 13 to
14 over the reform period. Given that more than 70% of individuals took only
compulsory schooling, this is a tiny fraction.

© Reform Period 7-Year

Share
04

.02
1

o 4

1910 1915 1920 1925 1930 1935 1940 1945 1950
Year of Birth

WSA<13 WSA=13 — WSA=14
Number of Observation: 11520

Ficure F1. Working Start Age. The figure shows the share of individuals starting
their first real job at a given age for cohorts born 1910-1950. Questionaire: Vilket
ar bérjade ni forvdrvsarbeta pa riktigt, alltsa inte feriearbete, praktik eller tillfalligt
beredskapsarbete?(Translation: In what year did you start your first real job, i.e. not
summer job, internship or temporary public relief work?) The compulsory schooling
extension mainly affected individuals born between 1923-1935 (as indicated by the solid
vertical lines). The solid graph refers to individuals responding that they started their
first real job before age 13 (WSA<13), the dashed graph to starting by the age of 13
(WSA=13), and the dotted graph to starting by the age of 14 (WSA=14). Source: LNU
Survey, 1981. Own calculations.

In addition to Figure F1 we also test whether an additional seventh school
year shifts labor market entrance by running a regression of working starting
age, wsa;, on years of schooling:



Fischer, Karlsson, Nilsson and Schwarz The Long-Term Effects of Long Terms 14

12
wsa; = fo+ nysl(Schooling =3s)+ Bz + u;. (F1)
s=6

In the regression we control for any education beyond any schooling. Figure
F2(a) plots the predicted values. There is no significant difference at labor
market entrance between having 6 or 7 years of schooling. This suggests that
the opportunities for adolescents in the ages 12 to 14 to enter the formal labor
market were low in the 1930s and 1940s.
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FIGURE F2. Regression Years in School on Working Start Age: Figure F2(a) shows
predicted values from a regression of Working Start Age (WSA) on years of schooling, birth
cohort and years of post-schooling. Post-schooling (e.g. vocational training, university) is
set to zero for predicted values. Figure F2(b) shows the distribution of years of schooling.
Results refer to cohorts 1930-1940. Source: LNU Survey, 1981. Own calculations.
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Appendix G: The Swedish Old Age Pension
System

Sweden implemented its first public old age pension system in 1913 and with
its introduction, all citizens were entitled to a pension (Lundberg and Amark,
2001). The 1913 version of the pension system was marginally modified in a
series of reforms in the following decades, with a larger reform in 1959 and in
1998. For cohorts born 1930-1940 the system implemented in 1959, the so-called
ATP system, is undoubtedly the one of major relevance.

G.1. The ATP System

The ATP system, with the first pensions paid in 1963, was a pay-as-you-
go defined-benefit scheme where the mandatory pension age was 65, with the
possibility to receive an early pension from age 60 and to postpone retirement
to age 70 (Kridahl, 2017).5" The pension scheme consisted of two main parts:
(i) a flat benefit independent of previous income financed by the national
budget and (ii) an earnings-related benefit covering all employees. The earnings-
related benefit corresponded to 60 per cent (up to a ceiling) of 15 years of the
highest earnings during 30 years of active labor force participation (Selén and
Stahlberg, 2007).°® The pension right included earnings, but also social security
transfers, e.g. unemployment insurance and parental benefits. Individuals with
low or no earnings-related benefit received a supplementary benefit.

By the 1980’s almost all employees were also covered by occupation schemes
negotiated by trade unions. This implied that employees retiring also received
a occupational pension corresponding to a percentage of the salary, paid as
a contribution by the employer (Stahlberg, 1985). The occupational pension
is of quite limited relevance for the cohorts 1930-1940. On average this part
corresponds to less than 15 per cent of total pensions for these cohorts, while
the (i) flat benefit and the (ii) earnings benefit corresponds more than 70 per
cent (ISF, 2017).

With pensions based on the 15 years of highest earnings, pensions in the
ATP system mirrors earnings at advanced stages of the career. With earnings
generally levelling off around age 40-45 a majority of workers did not get any
substantial increase in pension benefits from continuing an employment after
65(Laun and Wallenius, 2015). Still, individuals covered by the ATP system
could postpone retirement until age 70 and in 2010 20 per cent of all men in

57. Mandatory pension age refers to the minimum age at which workers can take their public
pension.

58. If an individual had worked less than 30 years a deduction in relation to the number of
missing years was done.
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the ages ages 65—69 and ten per cent in the ages 70-74 were still employed
(SOU, 2015).%°

Married women born before 1945 whose husband passed away before 1990
could receive an additional widow pension. The widow pension corresponded
to 40 per cent of the husband’s earnings-related benefit and lasted until age
65 (Olofsson, 1993). After age 65 the widow pension was still 40 per cent of
the husband’s earnings-related benefit if the widow had never been employed,
but was reduced if the widow herself had an earnings-related pension. This
reduction also to some extent related to the birth year of the widow.5°

The widow pension came to an end in 1990, but men and women having
very low pensions could then get guarantee pension, starting by age 65. Also,
married couples could sign a survivor pension (where pension benefits were
paid to the surviving partner) and this has been frequently been signed by
men than women (ISF, 2017).

G.2. The New Old Age Pension System

The Swedish parliament passed a new pension legislation in 1998 for a pay-
as-you-go notional defined contribution plan. There were several reasons for
the reform, among others that the old system was sensitive to economic and
demographic changes and thus financially unstable (Johansson et al., 2014).
The first benefits from the new system was paid out in 2001, but the system
is successively being phased in with benefits drawn from both the old and the
new system and it is only in 2040 that benefits will completely paid from the
new system (Laun and Wallenius, 2015). As described below this new pension
system is of very limited relevance to cohorts born 1930-1940.

The new system consists of three main parts and has a stronger link between
contributions and benefits compared to the old system. The first part assigns
to all citizens that have worked and lived in Sweden and is termed (i)the
national public pension and is based on the income an individual paid tax on.

59. If an individual claimed an early pension from age 60 he or she received a reduced flat
pension, and, if eligible, a supplementary pension. For individuals younger than 65 who could
not perform gainful employment there was also a possibility to claim retirement through the
disability insurance scheme (Johansson et al., 2014)

60. The rule was that the widow’s own earnings-related pension and her widow pension
together should correspond to a share of the widow’s and her deceased husbands’ aggregated
earnings-related pension (Kridahl, 2017). For a widow born 1930 this share was 60 per cent
and then declined gradually by two percentage points for each cohort until cohorts born
1935 or later for whom the share was 50 per cent. As an example, assume a woman born
in 1935 whose husband passes away in 1985. Her deceased husbands earnings-related pension
is €10,000 per year. Until the year 2000 when she turns 65, she receives €4,000 in widow
pension per year. After the year 2000 and if she has an earnings-related pension, her survivor’s
pension is reduced. If the widows earnings-related pension is € 7,500 per year, the combined
earnings-related pension is €17,500. Given her birth year, the widow then has the right to
(0.5 x 17500) — 7500 = e 1250 in widow pension per year.
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Each year 16 per cent of an individual’s pension-qualifying earnings and other
taxable benefits (e.g. social transfers) are set aside (with an income ceiling) to
the notional account, and the return follows the country’s wage growth. An
additional 2.5 per cent goes to the premium pension where an individual can
choose what funds to invest the money. Just like in the old system, individuals
with low or no earnings-related pension are entitled to a guarantee pension.
The second part refers to (ii) occupational pension from the employer which
varies depending on the agreement and is most important for those individuals
who hit the income ceiling in the public pension. The third part corresponds
to savings in (iii) private pension.

The mandatory pension age in the reformed system is flexible between
age 61-67 for the earnings related pension. In agreement with the employer
and individual older than 67 can continue working. As compared to the ATP
system the new pension system provides larger incentives for older workers to
stay active on the labor market. Additional time in paid labor, independently
at what stage in life it occurs, generates higher pension benefits (Lindquist and
Wadensjo, 2009). The new system also provides more flexibility as compared
to the old system regarding e.g. part-time retirement.

As mentioned above the new system is phased in over time. Individuals
born 1937 or earlier receive their entire pension according to the rules of the
old ATP system, while individuals born 1954 will have their whole pension from
the new system (Kridahl, 2017). The in-between cohorts (1938-1953) receive
pensions from both systems, but to a varying degree. An individual born 1938
will receive 16/20 from the unreformed old system and 4/20 from the new
system. An individual born 1939 will receive 15/20 and 5/20 and so on.
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Appendix H: Data Source

The exam catalogue lists all pupils enrolled in a certain class. In addition
to the name and date of birth of all pupils and their performance in various
subjects, it contains information on the transition at the end of the academic
year (highlighted black box in Figure H1). In the case exhibited here, all
students were transferred to year 7 at the end of the academic year. Thus, by
comparing this catalogue to previous editions, we can determine the academic
year in which a seventh year became compulsory. The exam catalogue also
contains information on the term length, thus giving an opportunity to also
determine the year term extensions took place.

Ficure H1. Exam catalogue from Archive



Fischer, Karlsson, Nilsson and Schwarz The Long-Term Effects of Long Terms 19

References

Abraham, Sarah and Liyang Sun (2018). “Estimating dynamic treatment effects
in event studies with heterogeneous treatment effects.” Available at SSRN.
Agiiero, Jorge M and Trinidad Beleche (2013). “Test-Mex: Estimating the
effects of school year length on student performance in Mexico.” Journal

of Development Economics, 103, 353-361.

Anderson, Michael L (2008). “Multiple inference and gender differences in
the effects of early intervention: A reevaluation of the Abecedarian, Perry
Preschool, and Early Training Projects.” Journal of the American statistical
Association, 103(484), 1481-1495.

Andersson, Christian and Per Johansson (2013). “Social stratification and
out-of-school learning.” Journal of the Royal Statistical Society: Series A
(Statistics in Society), 176(3), 679-701.

Angrist, Joshua D and Alan B Krueger (1991). “Does Compulsory School
Attendance Affect Schooling and Earnings?” The Quarterly Journal of
Economics, 106(4), 979-1014.

Aydemir, Abdurrahman and Murat G Kirdar (2017). “Low wage returns to
schooling in a developing country: Evidence from a major policy reform in
Turkey.” Ozford Bulletin of Fconomics and Statistics, 79(6), 1046-1086.

Battistin, Erich and Elena Claudia Meroni (2016). “Should we increase
instruction time in low achieving schools? Evidence from Southern Italy.”
Economics of Education Review, 55, 39-56.

Becker, Gary (1981). “A treatise on the family. Harvard University Press.”
Cambridge, MA, 30.

Bellei, Cristidn (2009). “Does lengthening the school day increase students’
academic achievement? Results from a natural experiment in Chile.”
Economics of Education Review, 28(5), 629-640.

Belzil, Christian, Jorgen Hansen, and Xingfei Liu (2017). “Dynamic skill
accumulation, education policies, and the return to schooling.” Quantitative
Economics, 8(3), 895-927.

Bernal, Raquel (2008). “The effect of maternal employment and child care
on children’s cognitive development.” International Economic Review, 49(4),
1173-1209.

Bernal, Raquel and Michael P Keane (2011). “Child care choices and children’s
cognitive achievement: The case of single mothers.” Journal of Labor
Economics, 29(3), 459-512.

Betts, Julian R (1995). “Does school quality matter? Evidence from the
National Longitudinal Survey of Youth.” The Review of Economics and
Statistics, pp. 231-250.

Bhalotra, Sonia, Martin Karlsson, and Therese Nilsson (2017). “Infant health
and longevity: Evidence from a historical intervention in Sweden.” Journal
of the European Economic Association, 15(5), 1101-1157.



Fischer, Karlsson, Nilsson and Schwarz The Long-Term Effects of Long Terms 20

Bhalotra, Sonia, Martin Karlsson, Therese Nilsson, and Nina Schwarz
(2016). “Infant Health, Cognitive Performance and Earnings: Evidence from
Inception of the Welfare State in Sweden.” IZA Discussion Paper, 10339.

Bhuller, Manudeep, Magne Mogstad, and Kjell G Salvanes (2017). “Life-cycle
earnings, education premiums, and internal rates of return.” Journal of Labor
Economics, 35(4), 993-1030.

Bijwaard, Govert E, Hans van Kippersluis, and Justus Veenman (2015).
“Education and health: the role of cognitive ability.” Journal of Health
FEconomics, 42, 29-43.

Bingley, Paul, Eskil Heinesen, Karl Fritjof Krassel, and Nicolai Kristensen
(2018). “The Timing of Instruction Time: Accumulated Hours, Timing and
Pupil Achievement.” IZA Discussion Paper.

Bingley, Paul and Alessandro Martinello (2017). The Effects of Schooling on
Wealth Accumulation Approaching Retirement. Department of Economics,
Lund University.

Bjorklund, Anders, Per-Anders Edin, Peter Fredriksson, and Alan Krueger
(2004). “Education, equality, and efficiency: An analysis of Swedish school
reforms during the 1990s.” Institutet for arbetsmarknadspolitisk utvdirdering
(IFAU), 1.

Black, Sandra E, Paul J Devereux, and Kjell G Salvanes (2011). “Too young to
leave the nest? The effects of school starting age.” The Review of Economics
and Statistics, 93(2), 455—467.

Black, S.E., P.J. Devereux, and K.G. Salvanes (2005). “Why the Apple Doesn’t
Fall Far: Understanding Intergenerational Transmission of Human Capital.”
The American Economic Review, 95(1), 437-449.

Bohlmark, Anders and Matthew J Lindquist (2006). “Life-cycle variations
in the association between current and lifetime income: replication and
extension for Sweden.” Journal of Labor Economics, 24(4), 879-896.

Borusyak, Kirill and Xavier Jaravel (2017). “Revisiting event study designs.”
Available at SSRN 2826228.

Brunello, Giorgio, Daniele Fabbri, and Margherita Fort (2013). “The causal
effect of education on body mass: Evidence from Europe.” Journal of Labor
Economics, 31(1), 195-223.

Brunello, Giorgio, Guglielmo Weber, and Christoph T Weiss (2016). “Books
are forever: Early life conditions, education and lifetime earnings in Europe.”
The Economic Journal, 127(600), 271-296.

Buscha, Franz and Matt Dickson (2012). “The raising of the school leaving age:
Returns in later life.” Economics Letters, 117(2), 389-393.

Card, David and Alan B Krueger (1992). “School Quality and Black-
White Relative Earnings: A Direct Assessment.” The Quarterly Journal of
FEconomics, pp. 151-200.

Carlsson, Magnus, Gordon B Dahl, Bjérn Ockert, and Dan-Olof Rooth (2015).
“The effect of schooling on cognitive skills.” Review of Economics and
Statistics, 97(3), 533-547.



Fischer, Karlsson, Nilsson and Schwarz The Long-Term Effects of Long Terms 21

Cascio, Elizabeth U and Diane Whitmore Schanzenbach (2013). “The impacts
of expanding access to high-quality preschool education.” Tech. rep., National
Bureau of Economic Research.

Cattaneo, Maria A, Chantal Oggenfuss, and Stefan C Wolter (2017). “The
more, the better? The impact of instructional time on student performance.”
Education economics, 25(5), 433-445.

Chetty, Raj, John N Friedman, Nathaniel Hilger, Emmanuel Saez,
Diane Whitmore Schanzenbach, and Danny Yagan (2011). “How does your
kindergarten classroom affect your earnings? Evidence from Project STAR.”
The Quarterly Journal of Economics, 126(4), 1593-1660.

Chevalier, Arnaud, Colm Harmon, Vincent O’Sullivan, and Ian Walker (2013).
“The impact of parental income and education on the schooling of their
children” IZA Journal of Labor Economics, 2(1), 1.

Chevalier, Arnaud, Colm Harmon, Tan Walker, and Yu Zhu (2004). “Does
education raise productivity, or just reflect it?” The Economic Journal,
114(499), 499-517.

Chib, Siddhartha and Liana Jacobi (2016). “Bayesian fuzzy regression
discontinuity analysis and returns to compulsory schooling.” Journal of
Applied Econometrics, 31.

Clark, Damon and Heather Royer (2013). “The effect of education on adult
mortality and health: Evidence from Britain.” The American FEconomic
Review, 103(6), 2087-2120.

Cortes, Kalena E, Joshua S Goodman, and Takako Nomi (2015). “Intensive
math instruction and educational attainment long-run impacts of double-
dose algebra.” Journal of Human Resources, 50(1), 108-158.

Crawford, Claire, Lorraine Dearden, and Ellen Greaves (2014). “The drivers
of month-of-birth differences in children’s cognitive and non-cognitive skills.”
Journal of the Royal Statistical Society: Series A (Statistics in Society),
177(4), 829-860.

Crespo, Laura, Borja Loépez-Noval, and Pedro Mira (2014). “Compulsory
schooling, education, depression and memory: New evidence from
SHARELIFE. Economics of Education Review, 43, 36—46.

Cunha, Flavio and James Heckman (2007). “The Technology of Skill
Formation.” American Economic Review, 97(2), 31-47.

Cunha, Flavio, James J Heckman, and Susanne M Schennach (2010).
“Estimating the technology of cognitive and noncognitive skill formation.”
Econometrica, 78(3), 883-931.

Cygan-Rehm, Kamila and Miriam Maeder (2013). “The effect of education on
fertility: evidence from a compulsory schooling reform.” Labour Economics,
25, 35-48.

Del Boca, Daniela, Christopher Flinn, and Matthew Wiswall (2016). “Transfers
to households with children and child development.” The Economic Journal,
126(596), F136-F183.



Fischer, Karlsson, Nilsson and Schwarz The Long-Term Effects of Long Terms 22

Devereux, Paul J and Robert A Hart (2010). “Forced to be Rich? Returns
to Compulsory Schooling in Britain.” The FEconomic Journal, 120(549),
1345-1364.

DiPrete, Thomas A and Jennifer L Jennings (2012). “Social and behavioral
skills and the gender gap in early educational achievement.” Social Science
Research, 41(1), 1-15.

Dustmann, Christian, Najma Rajah, and Arthur Soest (2003). “Class size,
education, and wages.” The Economic Journal, 113(485), F99-F120.

EACEA (2017). “The Organization of School Time in Europe. Primary adn
General Secondary Education - 2016/17.” Tech. rep., Eurydice Facts and
Figures.Luxembourg:Publications Office of the European Union.

Ecklesiastikdepartementet (1935a). Betankande och forslag angdende obliga-
torisk sjudrig folkskola, SOU 1935:58. Ivar Hagstroms Boktryckeri A.B.

Ecklesiastikdepartementet (1935b). Utredning och forslag rérande larobocker,
SOU 1935:45. Isaac Marcus Boktryckeri A.B.

Edin, Per-Anders and Peter Fredriksson (2000). “LINDA-longitudinal
individual data for Sweden.” Tech. rep., Working Paper, Department of
Economics, Uppsala University.

Eisenhauer, Philipp, James J Heckman, and Edward Vytlacil (2015). “The
generalized Roy model and the cost-benefit analysis of social programs.”
Journal of Political Economy, 123(2), 413-443.

Figlio, David, Krzysztof Karbownik, Jeffrey Roth, Melanie Wasserman, and
Davi Autor (2019). “Family disadvantage and the gender gap in behavioral
and educational outcomes.” American Economic Journal: Applied Economics,
11(3), 338-81.

Fischer, Martin, Martin Karlsson, and Therese Nilsson (2013). “Effects of
compulsory schooling on mortality: evidence from Sweden.” International
journal of environmental research and public health, 10(8), 3596-3618.

Fischer, Martin, Martin Karlsson, Therese Nilsson, and Johanna Ringkvist
(2016). “A researcher’s guide to the Swedish Folkskolereform.” Tech. rep.

Fischer, Martin, Martin Karlsson, Therese Nilsson, and Nina Schwarz (2018).
“The long-term effects of long terms: Compulsory schooling reforms in
Sweden.” Tech. rep., IFN Working Paper.

Fitzpatrick, Maria D., David Grissmer, and Sarah Hastedt (2011). “What a
difference a day makes: Estimating daily learning gains during kindergarten
and first grade using a natural experiment.” Economics of Education Review,
30(2), 269 — 279.

Fort, Margherita, Nicole Schneeweis, and Rudolf Winter-Ebmer (2016). “Is
education always reducing fertility? Evidence from compulsory schooling
reforms.” The Economic Journal, 126(595), 1823-1855.

Fredriksson, Peter and Bjérn Ockert (2014). “Life-cycle Effects of Age at School
Start.” The Economic Journal, 124(579), 977-1004.

Fredriksson, Peter, Bjérn Ockert, and Hessel Oosterbeek (2012). “Long-term
effects of class size.” The Quarterly Journal of Economics, 128(1), 249-285.



Fischer, Karlsson, Nilsson and Schwarz The Long-Term Effects of Long Terms 23

Fredriksson, Viktor Adolf (1950). Svenska folkskolans historia, vol. 5. Albert
Bonniers forlag.

Fredriksson, Viktor Adolf (1971). Svenska folkskolans historia, vol. 6. Albert
Bonniers forlag.

Galama, Titus J, Adriana Lleras-Muney, and Hans van Kippersluis (2018).
“The Effect of Education on Health and Mortality: A Review of Experimental
and Quasi-Experimental Evidence.” Tech. rep., National Bureau of Economic
Research.

Garcia, Jorge Luis, James J Heckman, Duncan Ermini Leaf, and Maria José
Prados (2016). “The life-cycle benefits of an influential early childhood
program.” Tech. rep., National Bureau of Economic Research.

Gathmann, Christina, Hendrik Jurges, and Steffen Reinhold (2015).
“Compulsory schooling reforms, education and mortality in twentieth
century Europe.” Social Science & Medicine, 127, 74-82.

Grenet, Julien (2013). “Is Extending Compulsory Schooling Alone Enough to
Raise Earnings? Evidence from French and British Compulsory Schooling
Laws.” The Scandinavian Journal of Economics, 115(1), 176-210.

Giineg, Pinar Mine (2015). “The role of maternal education in child health:
Evidence from a compulsory schooling law.” Economics of Education Review,
47, 1-16.

Gustafsson, Siv (1992). “Separate taxation and married women’s labor supply.”
Journal of population economics, 5(1), 61-85.

Hansen, Benjamin (2011). “School Year Length and Student Performance:
Quasi Experimental Evidence.” Available at SSRN.

Harmon, Colm and Ian Walker (1995). “Estimates of the Economic Return to
Schooling for the United Kingdom.” The American Economic Review, 85(5),
1278-1286.

Havnes, Tarjei and Magne Mogstad (2011). “No child left behind: Subsidized
child care and children’s long-run outcomes.” American Economic Journal:
Economic Policy, 3(2), 97-129.

Heckman, James, Seong Hyeok Moon, Rodrigo Pinto, Peter Savelyev, and
Adam Yavitz (2010). “Analyzing social experiments as implemented: A
reexamination of the evidence from the HighScope Perry Preschool Program.”
Quantitative economics, 1(1), 1-46.

Heckman, James J and Dimitriy V Masterov (2007). “The productivity
argument for investing in young children.” Applied Economic Perspectives
and Policy, 29(3), 446-493.

Herbst, Chris M (2017). “Universal child care, maternal employment, and
children’s long-run outcomes: Evidence from the US Lanham Act of 1940.”
Journal of Labor Economics, 35(2), 519-564.

Hjalmarsson, Randi, Helena Holmlund, and Matthew J Lindquist (2015). “The
effect of education on criminal convictions and incarceration: Causal evidence
from micro-data.” The Economic Journal, 125(587), 1290-1326.



Fischer, Karlsson, Nilsson and Schwarz The Long-Term Effects of Long Terms 24

Holmlund, Helena (2008). “A researcher’s guide to the Swedish compulsory
school reform.” Tech. rep., Centre for the Economics of Education, London
School of Economics and Political Science.

Huebener, Mathias, Susanne Kuger, and Jan Marcus (2017). “Increased
instruction hours and the widening gap in student performance.” Labour
FEconomics, 47, 15-34.

Hyman, Joshua (2017). “Does Money Matter in the Long Run? Effects of
School Spending on Educational Attainment.” American Economic Journal:
Economic Policy, 9(4), 256-80.

ISF (2017). “Women’s and men’s pensions: An analysis of gender differences
and pension dispersion today and in the future (ISF 2017:8).” Swedish Social
Insurance Inspectorate: Stockholm.

Jackson, C. Kirabo, Rucker C. Johnson, and Claudia Persico (2016). “The
Effects of School Spending on Educational and Economic Outcomes:
Evidence from School Finance Reforms.” The Quarterly Journal of
Economics, 131(1), 157-218.

Johansson, Per, Lisa Laun, and Marten Palme (2014). “Pathways to retirement
and the role of financial incentives in Sweden.” In Social Security Programs
and Retirement around the World: Disability Insurance Programs and
Retirement, pp. 369-410. University of Chicago Press.

Johnsson Harrie, Anna (2009). Staten och ldromedlen: en studie av den
svenska statliga forhandsgranskningen av ldromedel 1938-1991. Ph.D. thesis,
Link6ping University Electronic Press.

Kirdar, Murat G, Meltem Dayioglu, and Ismet Koc (2016). “Does longer
compulsory education equalize schooling by gender and rural/urban
residence?” The World Bank Economic Review, 30(3), 549-579.

Kridahl, Linda (2017). Time for Retirement: Studies on how leisure and family
associate with retirement timing in Sweden. Ph.D. thesis, Department of
Sociology, Stockholm University.

Lager, Anton Carl Jonas and Jenny Torssander (2012). “Causal effect of
education on mortality in a quasi-experiment on 1.2 million Swedes.”
Proceedings of the National Academy of Sciences, 109(22), 8461-8466.

Larsson, Esbjorn (2011). “Utbildning och social klass. In Larsson, E. &
Westberg, J.(Ed.) Utbildningshistoria.” Studentlitteratur.

Laun, Tobias and Johanna Wallenius (2015). “A life cycle model of health
and retirement: The case of Swedish pension reform.” Journal of Public
FEconomics, 127, 127-136.

Lavy, Victor (2015). “Do differences in schools’ instruction time explain
international achievement gaps? Evidence from developed and developing
countries.” The Economic Journal, 125(588), F397-F424.

Leuven, Edwin, Mikael Lindahl, Hessel Oosterbeek, and Dinand Webbink
(2010). “Expanding schooling opportunities for 4-year-olds.” Economics of
Education Review, 29(3), 319-328.



Fischer, Karlsson, Nilsson and Schwarz The Long-Term Effects of Long Terms 25

Lindensjo, Bo and P Lundgren (1986). Politisk styrning och utbildningsre-
former. Liber.

Lindquist, Gabriella Sjogren and Eskil Wadensjo (2009). “Retirement, pensions
and work in Sweden.” The Geneva Papers on Risk and Insurance-Issues and
Practice, 34(4), 578-590.

Lundberg, Urban and Klas Amark (2001). “Social rights and social security:
The Swedish welfare state, 1900-2000.” Scandinavian journal of history,
26(3), 157-176.

Lundborg, Petter, Anton Nilsson, and Dan-Olof Rooth (2014). “Parental
education and offspring outcomes: evidence from the Swedish compulsory
School Reform.” American Economic Journal: Applied Economics, 6(1),
253-278.

Machin, Stephen, Kjell G Salvanes, and Panu Pelkonen (2012). “Education and
mobility.” Journal of the European Economic Association, 10(2), 417-450.
MacKinnon, James G and Matthew D Webb (2016). “Difference-in-differences
inference with few treated clusters.” Tech. rep., Queen’s Economics

Department Working Paper No. 1355.

Mazumder, Bhaskar (2012). “The effects of education on health and mortality.”
Nordic Economic Policy Review, 1(2012), 261-301.

Meghir, C. and M. Palme (2005). “Educational reform, ability, and family
background.” The American Economic Review, 95(1), 414-424.

Meghir, Costas, Marten Palme, and Emilia Simeonova (2018). “Education and
mortality: Evidence from a social experiment.” American Economic Journal:
Applied Economics, 10(2), 234-56.

Morrissey, Taryn W (2017). “Child care and parent labor force participation:
a review of the research literature.” Review of Economics of the Household,
15(1), 1-24.

Murray, Mac (1988). Utbildningsexpansion, jimlikhet och avlankning: studier
1 utbildningspolitik och utbildningsplanering 1933-1985, vol. 66. Gothenburg
studies in Educational Sciences.

New York Times, NYT (2012). “To Increase Learning Time, Some
Schools Add Days to Academic Year, August 5, 2012 Tech. rep.,
http://www.nytimes.com/2012/08/06 /education/some-schools-adopting-
longer-years-to-improve-learning.html.

Olofsson, Gunnar (1993). “Det svenska pensionssystemet 1913-1993: historia,
struktur och konflikter.” Arkiv for studier i arbetarrorelsens historia, (58-59),
29-84.

Oreopoulos, Philip (2006). “Estimating average and local average treatment
effects of education when compulsory schooling laws really matter.” The
American Economic Review, pp. 152-175.

Parinduri, Rasyad A (2014). “Do children spend too much time in schools?
Evidence from a longer school year in Indonesia.” Economics of Education
Review, 41, 89-104.



Fischer, Karlsson, Nilsson and Schwarz The Long-Term Effects of Long Terms 26

Parinduri, Rasyad A. (2017). “Does Education Improve Health? Evidence from
Indonesia.” The Journal of Development Studies, 53(9), 1358-1375.

Paulsson, Erik (1946). Om folkskolevisendets tillstand och utveckling i Sverige
under 1920-och 1930-talen (till omkring dr 1938). Lanstryckeriaktiebologet.

Pekkarinen, Tuomas, Roope Uusitalo, and Sari Kerr (2009). “School
tracking and intergenerational income mobility: Evidence from the Finnish
comprehensive school reform.” Journal of Public Economics, 93(7), 965-973.

Piopiunik, Marc (2014). “Intergenerational transmission of education and
mediating channels: Evidence from a compulsory schooling reform in
Germany.” The Scandinavian Journal of Economics, 116(3), 878-907.

Pischke, Jorn-Steffen (2007). “The impact of length of the school year on
student performance and earnings: Evidence from the German short school
years.” The Economic Journal, 117(523), 1216-1242.

Pischke, Jorn-Steffen and Till Von Wachter (2008). “Zero returns to compulsory
schooling in Germany: Evidence and interpretation.” The Review of
Economics and Statistics, 90(3), 592-598.

Rivkin, Steven G and Jeffrey C Schiman (2015). “Instruction time, classroom
quality, and academic achievement.” The FEconomic Journal, 125(588),
F425-F448.

Rubin, Donald B (1990). “Comment: Neyman (1923) and causal inference in
experiments and observational studies.” Statistical Science, 5(4), 472-480.
Sandberg, Lars G (1979). “The case of the impoverished sophisticate: human
capital and Swedish economic growth before World War 1.” The Journal of

Economic History, 39(01), 225-241.

Schanberg, Ingela (1993). Den kvinnliga utbildningsexpansionen 1916-1950:
realskolestadiet.

Schneeweis, Nicole, Vegard Skirbekk, and Rudolf Winter-Ebmer (2014).
“Does education improve cognitive performance four decades after school
completion?” Demography, 51(2), 619-643.

Selén, Jan and Ann-Charlotte Stahlberg (2007). “Why Sweden’s pension reform
was able to be successfully implemented.” European Journal of Political
Economy, 23(4), 1175-1184.

Selin, Hakan (2014). “The rise in female employment and the role of tax
incentives. An empirical analysis of the Swedish individual tax reform of
1971 International Tax and Public Finance, 21(5), 894-922.

Sims, David P (2008). “Strategic responses to school accountability measures:
It’s all in the timing.” Economics of Education Review, 27(1), 58-68.

Sjoberg, Mats (2009). “Skydd, hinder eller mojlighet?” Barn, 3-4, 123-138.

SOU (2015). “Léngre liv, lingre arbetsliv - Férutsattningar och hinder for &ldre
att arbeta langre: Delrapport av Pensionséaldersutredningen(SOU 2012:128).”
Statens offentliga utredningar.

Stahlberg, Ann-Charlotte (1985). Public and negotiated pension wealth in
Sweden and their distributions, vol. 16. Swedish Insitute for Social Research.



Fischer, Karlsson, Nilsson and Schwarz The Long-Term Effects of Long Terms 27

Statistics Sweden (1952). “Folkrdkningen den 31 december 1950 = [Census of
the population in 1950].” Stockholm.
Statistics Sweden (1974). “Elever i obligatoriska skolor 1847-1962.”
Stephens, Melvin and Dou-Yan Yang (2014). “Compulsory education and the
benefits of schooling.” The American Economic Review, 104(6), 1777-1792.
Strafelt, Edvin (1930). “Skolplitktens langd.” Svensk Ldraretidning, 35,
823-825.

Sundén, Annika (2006). “The Swedish experience with pension reform.” Ozford
Review of Economic Policy, 22(1), 133-148.

Tominey, Emma (2010). “The Timing of Parental Income and Child Outcomes:
The Role of Permanent and Transitory Shocks.” Available at SSRN.

Van Kippersluis, Hans, Owen O’Donnell, and Eddy van Doorslaer (2011).
“Long-Run Returns to Education Does Schooling Lead to an Extended Old
Age?” Journal of Human Resources, 46(4), 695-721.



