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Abstract

Voting is a fundamental human right. Yet, individuals that are younger than 18 do
typically not have this right since they are considered uninformed. However, recent
evidence tentatively suggests that the political knowledge of youths is endogenous to
the voting age. | test for the existence of such dynamic adjustments utilizing voting age
discontinuities caused by Swedish laws. | employ a regression discontinuity strategy on
Swedish register data to estimate the causal effect of early age voting right on political
knowledge around age 18. The results do not support the existence of positive causal
effects of early age voting right on political knowledge. Thus, we should not expect that
16-year-olds respond by acquiring more political knowledge if they are given the right
to vote. This finding weakens the case for a lowering of the voting age from 18 to 16.

Keywords: Voting age, political knowledge, civic interest, tertiary education, regression
discontinuity design
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1 Introduction

Having the right to vote is a fundamental human right (The United Nations, 1948, art.
21). So why are not all citizens allowed to vote?! The main argument against lowering
or abolishing the voting age is that young individuals, according to the proponents of
the current voting age, typically lack the appropriate intellectual maturity and political
knowledge for voting (see, e.g., Chan and Clayton [2006]). In this paper, motivated by
recent evidence, | study if having the right to vote in itself can stimulate the acquirement
of political knowledge, i.e. if youths that are given the right to vote rise to the occasion.

Having the right to vote “empowers citizens to influence governmental decision-
making and to safeguard their other human rights” (Human Rights Advocates [2009], p.
2). Thus, it must be considered a serious violation of the human rights to exclude a
section of the population from voting without very strong reasons for doing so. The
typical voting age today is 18 meaning that a large share (approx. 25 %, [Central
Intelligence Agency, 2015]) of the population in most countries lacks the right to vote
because they are considered immature in several ways. Can this voting age be justified
or should it be lowered? And if it is lowered, how will it affect young individuals that
become eligible? While this paper does not give a definite answer to these questions it
aims at contributing to the discussion by providing relevant and credible new evidence.

Obviously, this question has been discussed in many countries during the last ten
years because there have been several changes of the voting age from 18 to 16. In 2007,
Austria became the first European nation to adopt a voting age of 16 (see Wagner et al.
[2012]) and in the Scottish independence referendum in 2014, 16-year-olds were also
allowed to vote (UK Government [2015]). Another major example is Argentina where
the voting age was lowered to 16 in 2012 (see The Telegraph [2012]).

The experiences from the Scottish referendum have triggered a discussion in the UK
whether the voting age should be lowered to 16 in all elections. Alex Salmond,
Scotland’s first minister and leader of the Scottish Nationalist Party (SNP) at the time of
the independence referendum, was impressed by the engagement of the young voters
and delivered the following comment in his first statement to the Scottish Parliament

after the referendum:

! Individuals under the age of 18 are typically not allowed to vote. See list of voting ages around the world compiled
by the Central Intelligence Agency (2015).
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“There is not a shred of evidence for arguing now 16- and 17-year-olds should not
be allowed to vote. Their engagement in this debate, this great constitutional debate,
was second to none. They proved themselves to be the serious, passionate and
committed citizens we always believed they should be. Everyone in this chamber should
be proud of this chamber’s decision to widen the franchise. There is an overwhelming,
indeed an unanswerable, case for giving 16- and 17-year-olds the vote in all future
elections in Scotland, indeed across the United Kingdom. All parties in this parliament |
think should make a vow to urge Westminster to make this happen in time for next

year’s general election.”” Brooks (2014).

Given this current debate and the ethical dilemma surrounding the existence of a
voting age it is of major importance to accumulate information about the political
knowledge of, primarily, 16- and 17- year olds in relation to their older fellow citizens.
To the best of my knowledge there have been two major contributions to this topic,
Chan and Clayton (2006) and Wagner et al. (2012), and they have reached completely
different conclusions.

Chan and Clayton (2006) used British survey data from the 1990s and 2001 to study
the political interest and knowledge of different age groups. They find a clear age
gradient in political maturity with 16- and 17-year-olds at the bottom of the competence
scale. Based on this finding they argue that the voting age should not be lowered to 16
since this would lead to negative consequences for the quality of democracy.

Wagner et al. (2012), on the other hand, using Austrian survey data from 2009 reach
a contradicting conclusion. Wagner et al. (2012) find that 16-and 17-year-olds are about
equally willing to participate in politics and about equally able to make informed voting
decision as their somewhat older fellow citizens (18-21 years of age). Particularly, they
do not find that the vote choices of 16- and 17-year-olds are worse, in terms of
correspondence with preferences, than those of somewhat older age groups. Based on
this finding they argue that 16- and 17-year-olds should not be excluded from voting on
the grounds of insufficient political knowledge.

Why are the results so different? Wagner et al. (2012) offer a potential explanation
related to the different voting laws in UK and Austria. The 16- and 17-year-olds that
were surveyed in Chan and Clayton (2006) did not have the right vote while the
corresponding group in Wagner et al. (2012) actually did have that right. In fact, Austria
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introduced a voting age of 16 in 2007 and when Wagner et al. (2012) did their survey in
May 2009, the 16- and 17-year-olds in the study were very soon about to vote in their
first election (European Parliament Election in June 2009). Wagner et al. (2012) argue
that citizens that lack the right to vote have very small incentives to get politically
knowledgeable while being eligible means that political knowledge actually can be put
to use. Thus, according to Wagner et al. (2012), 16- and 17-year-olds in Austria are
more politically mature in relation to their somewhat older fellow citizens than their
counterparts in UK in part because they have the right to vote. This reasoning suggests
the existence of dynamic effects from changing the voting age, where the political
maturity of youths endogenously adjusts to the prevailing voting age, i.e. the youths
“rise to the occasion”.

This idea gets additional support from Hart and Atkins (2011) and Zeglovits and
Zandonella (2013). Hart and Atkins (2011) argue that the voting age should be lowered
to 16 because there is evidence that indicates that opportunities of political socialization
during adolescence lead to a deeper civic commitment in early adulthood. Along a
similar line Zeglovits and Zandonella (2013) provide evidence suggesting that the
political interest of youths respond to changes in the voting age.” While the hypothesis
that youths react to changes in the voting age is intriguing and consistent with the
results in Chan and Clayton (2006) and Wagner et al. (2012) it has not been properly
evaluated. The diverging results in Chan and Clayton (2006) and Wagner et al. (2012)
could potentially also be explained by other cross-country differences between Austria
and the UK, e.g. the school system, and have nothing to do with the voting age.

Since potential dynamic effects of changing the voting age would be a major
argument in favor of lowering the voting age the question needs a more thorough
treatment in a more controlled setting. The real question that needs to be answered in
order to be able to say something more definite about the effects of lowering the voting
age is conceptually the following: Consider a large sample of identical twins, where one

twin in each pair is allowed to vote at 16 and the other one at 18. Will the twins that

2 Zeglovits and Zandonella (2013) looked at the political interest of 16- and 17-year-olds in Austria before and after
the voting age was lowered to 16 in 2007. They found that the political interest of 16- and 17-year-olds surveyed in
2008 was higher than the political interest of 16- and 17-year-olds surveyed in 2004. This is consistent with a reaction
to the change in the voting age but Zeglovits and Zandonella (2013) acknowledge that their data makes it impossible
to prove a causal relationship.
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were allowed to vote at 16, on average, exhibit higher levels of political knowledge
and/or political interest at age 16 than the twins that were allowed to vote at 18?

Given that very few countries allow 16-year-olds to vote it is hard to obtain data to
answer this exact question but in this paper, using nationwide Swedish register data, |
answer a very similar question. In Sweden, individuals are allowed to vote if they turn
18 at the latest on the day of the election. This law has been practiced in all elections
since 1976 (The Swedish Election Authority [2015]). Utilizing the fact that the Swedish
register data gives me access to the exact date of birth of all individuals born in Sweden
from 1969 and onwards | can employ a regression discontinuity (RD) strategy to
estimate the causal effect of having the first voting opportunity at 18, compared to
having the first opportunity, on average, three years later, on a range of measures aimed
at capturing political knowledge, political interest and civic interest around age 18. The
empirical strategy relies on the assumption that births take place as good as randomly
close to the birthdates that serve as the cutoffs for voting eligibility in the elections 18
years later. In other words, individuals that were born just before the cutoff for voting
eligibility should be comparable to the individuals born just after (i.e. they should have
parents with similar characteristics etc.). Thus, | am able to causally identify the effects
of a substantial change of the voting age, albeit on a somewhat higher general age level
(i.e. 21 to 18 instead of 18 to 16), on measures of political knowledge and interest. It
should be noted that with a voting age of 18, the average age at first voting opportunity
is around 20. If the voting age was lowered to 16 the average age at first voting
opportunity would go down to 18. Thus, this paper investigates voting age effects at a
highly relevant margin.

The main measure of political knowledge around age 18 in this paper is the high
school grade in Social Studies (Samhallskunskap). According to the objectives of this
subject at least 25 % of the grade should be based on the students’ political knowledge.
This essentially means that political knowledge is measured with a lot of noise. While
troublesome for the precision it should not lead to downward bias in the estimates. At
the same time this imprecise outcome measure is compensated by the fact that | can
employ nationwide registers with large number of observations (relative to survey-
based studies like Chan and Clayton [2006] and Wagner et al. [2012]).
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While the subject objectives suggest that the high school grade in Social Studies is a
relevant measure of political knowledge it is not perfect. To capture different traces of a
potential increase in political knowledge and/or civic interest driven by the voting right
that potentially do not show up in the high school grade in Social Studies I also employ
two alternative measures. These measures are the performance on the General
Knowledge section of the Swedish Scholastic Assessment Test (SweSAT) and the
orientation of tertiary studies. The performance on the General Knowledge section of
the SweSAT captures knowledge in many different fields but knowledge in Social
Science related questions is particularly important (Stage [1985] estimates that about 15
% of the questions pertain to political knowledge). Since the test is based on multiple
choice questions it should be cleansed from “classroom skills” which can contaminate
school grades. Early participation in tertiary courses within the core subjects of Social
Science is taken as an indicator of high levels of political interest. | also study an
outcome variable that takes on the value 1 if the individual has a tertiary education (= 3
years) within Social Science.

I find that individuals that have the possibility to vote in an election just after their
eighteenth birthday do not have higher levels of political knowledge and/or interest
around age 18 than comparable individuals whose first voting opportunity takes place,
on average, three years later. Individuals with voting right do not have higher high
school grades in Social Studies and they do not have better results on the General
Knowledge section of the SweSAT. If anything they have worse results but this cannot
be definitely established. I also do not find any significant differences between treated
and controls with respect to the tertiary education outcomes. Overall, the results suggest
that adolescents are unaffected by having the possibility of voting. This finding weakens
the case for a lowering of the voting age from 18 to 16, but does not rule out that 16-
year-olds, at least in some contexts, have sufficient levels of political knowledge for
meaningful voting.

The remainder of the paper is structured as follows. In Section 2 | first discuss
studies related to potential effects of changing the voting age. | then elaborate on the
concept of political knowledge and explain the measures that are used in the paper.
Section 3 deals with the data and the institutional setting and in Section 4 | explain the
identification strategy. In Section 5 I present the main findings and Section 6 concludes.
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2 Related literature, political knowledge and measurements

In this section | first provide a discussion of potential effects of having the right to vote
at an early age. This is followed by a short review of the literature on political
knowledge. Finally, I discuss the measures of political knowledge, political interest and
civic interest that are used in this paper.

2.1 Voting at an early age
Several recent studies have used discontinuities caused by voting-age laws to study the

effect of early-age voting eligibility on the turnout in later elections (see, e.g. Meredith
[2009], Coppock and Green [Forthcoming] and Bhatti et al. [2016]). These studies have
found that individuals that can vote shortly after turning 18 have higher future turnout
rates than individuals that turn 18 just too late and whose voting debut therefore takes
place some years later. While this strongly suggests that voting is habit-forming there is
still very little direct evidence on the effect of early-age voting eligibility on early-age
political knowledge and interest.

There are, however, related studies reporting positive effects of general political
socialization (e.g. community service, election oriented teaching in school and mock
voting) during adolescence on civic engagement in early adulthood. First, Hart et al.
(2007) find a positive correlation between community service participation in high
school and voting and volunteering in early adulthood using longitudinal data on a
random sample of U.S high school students. Second, Syvertsen et al. (2009) performed
a randomized trial on a small sample of high school students in the U.S. Some of the
high school students were randomly assigned to an election-oriented curriculum
whereas the other students received the normal education. Syvertsen et al. (2009) then
show that the treated students later on expressed higher levels of civic interest and self-
reported civic disposition than those in the control condition. Thirdly, Meirick and
Wackham (2004) provide evidence indicating that the actual act of casting mock votes
in school can deepen the civic commitment of the students. Overall, Hart and Atkins
(2011), who advocate a voting age of 16 in the U.S., interpret the collected evidence
above as suggesting that, in terms of increased civic engagement, “there likely would be
considerable benefits to allowing 16- and 17-year-olds to vote” (Hart and Atkins [2011],
p. 217).
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Since these studies use different measures of civic engagement as the outcome and
since they do not look at early age voting right per se they cannot be taken as evidence
in favor of the existence of dynamic changes in youth political knowledge and interest
following a change in the voting age. However, they clearly indicate that teenagers react
to different opportunities of political socialization.

2.2 Political knowledge: Definition, importance and measurement
Delli Carpini and Keeter (1996) define political knowledge as “the range of factual

information about politics that is stored in long-term memory” (Delli Carpini and
Keeter [1996], p. 10). As Mondak (2001) points out, the concept of political knowledge
lies at the heart of the research on political behavior. Political knowledge is key within
political science because it has been found to correlate with, e.g., turnout and political
beliefs (see Larcinese [2007] for turnout and Delli Carpini and Keeter [1996] for
political beliefs. It is also highly relevant for the voting age debate.

Critics of a lower voting age (e.g. Chan and Clayton, 2006) argue that 16- and 17-
year-olds lack political knowledge and that it would be detrimental for the quality of
democracy to give them the right to vote. If individuals, because of low levels of
political knowledge, are unable to identify which political alternative that has the closest
correspondence to their own beliefs it might result in the represented political opinions
being substantially different from the actual opinions of the citizens. To exemplify with
an extreme case, supporters of lower income taxes might, because of ignorance, vote for
a party that wants to raise the taxes. Thus, giving the right to vote to individuals that are
unable to differentiate between political alternatives is meaningless (see Lau et al.
[2008]) or even harmful for democratic legitimacy (see Scharpf [1999]). 16-year-olds
might have low levels of political knowledge, relative to their older fellow citizens,
when the voting age is 18 but this would not necessarily be the case if the voting age
was 16. In fact, as Delli Carpini and Keeter (1996) point out, motivation or the desire to
learn is an important requisite for the acquirement of political knowledge and it might
respond to changes in the voting age.

Political knowledge is typically measured by asking the subjects a number of
questions on factual political knowledge. The questions are normally formulated as
propositions and the respondent is asked to determine if they are true or false. Questions

can, e.g., be about the name of the prime minister or about the number of parties
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currently represented in the parliament (see Chan and Clayton [2006] for more
examples). While questions of this type do not capture all relevant aspects of political
knowledge the results from exercises of this type are generally considered good
predictors of other political abilities.® Wagner et al. (2012) measure political knowledge
by looking at the subjects’ ability of placing different parties correctly on the left-to-

right ideological scale and thus they deviate from the typical factual questions.

2.3 Measures of political knowledge and political interest used in this paper

2.3.1 The Swedish education system
Since many of the measures used in this paper are related to the Swedish school system

it is probably helpful to go through the timing of relevant events. In Sweden, the typical
student graduates from junior high school in June of the year when the student turns
16.* The typical student then starts high school in August of the same year. In high
school the students choose between different tracks that normally take three years to
complete. Thus, the typical student graduates from high school in the summer of the
year when the student turns 19.° In the fall of the same year the students (typically) get
the first opportunity of registering for tertiary studies and in the spring of the following
year they get the second opportunity and so on.

The elections that I consider in this paper take place in the fall of the year when the
relevant students turn 18, i.e. when they have completed about two thirds of their high
school education. | assume that the voting right starts to matter about one year before
the election, when the election campaign starts to unfold. Thus, conditional on this
assumption, students can be affected by the voting right from the second year in high
school and onwards. The outcome variables in this paper are typically measured at the

end of high school or somewhat later (i.e. around age 19).

2.3.2 Main measure: high school grade in Social Studies
The main measure of political knowledge around age 18 in this paper is the high school

grade in Social Studies (Samhallskunskap). This subject has 8 objectives (see Table A 1

3 Butt (2004) shows that high levels of factual political knowledge are associated with a better ability of identifying
the policy positions of political parties. Thus, individuals with high levels of factual political knowledge should be
better at finding parties with opinions that match their own beliefs.

# Junior high school is compulsory in Sweden.

% It is not compulsory to take part in high school education but over time it has become more and more common and
today it is considered necessary for a successful entrance on the labor market (about 98 % of the individuals in a
cohort start a high school education). In the main sample of this paper about 70 % have graduated from high school.
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in Appendix A). Two of these objectives are directly linked to political knowledge.
According to these two objectives the students should (1) understand how the political
system works (at different levels) and (2) know how they can influence the decisions
within this system (these objectives correspond to points 3 and 4 in Table A 1). In
addition, several of the other objectives contain components that are at least related to
political knowledge (see objectives 1, 2 and 8 in Table A 1). Thus, at least 25 % of the
grade in Social Studies should be based on the students’ competence in political
knowledge. Political knowledge is therefore measured with noise which should reduce
precision but not bias the estimates. On the other hand, the high school grade in Social
Studies is readily available which means that | have access to a large number of
observations. While studies using survey based measures of political knowledge
typically have quite few observations (see Chan and Clayton [2006] and Wagner et al.
[2012]) | can use nationwide registers to collect data on high school grades for all
individuals that graduated from high school. Consequently, this paper uses a measure
that should be affected by the students’ level of political knowledge, that is set around

age 18 and that is non-missing for a large share of each cohort in modern time.

2.3.3 Potential problem with the high school grade in Social Studies
A problem with high school grade in Social Studies is that the grade was potentially set

too early for the later cohorts (students that graduated in the years 1997-2010). Those
students that graduated from high school at the latest in 1996 got a final grade in the
subject Social Studies at the time of graduation. In principle they could affect their
grade up to that point but in practice it was probably determined somewhat earlier.
Thus, since the lion part of the grade was determined after the point when the voting
right (by assumption) started to matter it should be possible to detect a potential voting
right effect. Students graduating during the years 1997-2010 on the other hand were
graded in courses rather than in subjects and when a course was finished (which could
be at the end of the first year) the grade could no longer be influenced. Subsequently a
lot of the grades were set long before the actual graduation. During this time there were
three courses in Social Studies; Social Studies A, Social Studies B and Social Studies C.
All students (no matter what track) took Social Studies A since it was mandatory while
(typically) only students in the Social Science track took Social Studies B and Social

Studies C. For this period the grade in Social Studies A functions as the main measure
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of the knowledge in Social Studies, while Social Studies B and Social Studies C are
used for robustness checks (the B and C courses were taken during the second and third
year of high school). A potential problem with using the grade in Social Studies A as a
measure of political knowledge is that some students took the course quite early and got
the grade after their first year in high school. It is unlikely that having the right to vote
influenced those early grades. The variation in the timing of Social Studies A across
tracks and across schools was, however, large which makes it a relevant measure for
some students but not for others.® In the empirical exercises in Section 5 this late period
(1997-2010) is included in the main results but I also look at the early period separately
to tackle the problem of the timing of the measurement. In addition | also examine the
late period separately with a focus on the courses Social Studies B and C since these
were taken at the end of high school and thus have a better timing. Since the high school
grade in Social Studies is not a perfect measure of political knowledge I also investigate
alternative measures of political knowledge and/or interest in society which | elaborate

on in the next section.

2.3.4 Alternative measures
The first alternative measure of political knowledge and/or interest in society is the

performance on the General Knowledge section of the Swedish Scholastic Assessment
Test (SweSAT). The SweSAT is a kind of university admission test in Sweden given
twice a year (each spring and fall). It is, however, not compulsory. The university
admission is mainly based on high school GPA but for some admissions the students
can compete with their SweSAT score. Students (and the rest of the populations as well)
can take the SweSAT at any time but it is uncommon to take it before high school. In
this paper | consider tests that were taken in the year when a student turned 18, 19 or 20
(i.e. when the student could be affected by having the right to vote). If a student took the
test multiple times during this period | keep the first test result. The General Knowledge
section was in the test in the years 1977-1995 and consisted of 30 multiple choice
questions aimed at capturing the general knowledge about society. The questions could,
e.g., be about politics, culture and sports (Stage [1985] estimates that about 15 % of the
questions can be categorized as political knowledge). The main advantage with this

® The data does not allow me to see which students that took the course early and which students that took it late.
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measure compared to the high school grade in Social Studies is that it measures factual
knowledge which conceptually is how political knowledge is defined.

The second alternative measure is really a measure of political interest. |1 assume that
politically interested individuals to a greater extent than others participate in tertiary
studies within the core subjects of Social Science at a young age (before the year when
they turn 22). These core subjects are: Economics, Political Science, Economic History,
Peace- and development studies and Social and Economic Geography. | also assume
that politically interested individuals to a greater extent than others have university
degrees in subjects within Social Science. Due to data constraints a broader definition of
Social Science is used for the degrees.

The overall objective with all the discussed measures is to capture different traces of
a potential increase in political knowledge and/or civic interest driven by the voting

right around or somewhat after the time of the election.

3 Institutional setting and data
In this section | present details of the Swedish voting system and provide a list of
Swedish elections during the period 1988-2006. | further describe some important

details of the sample restrictions and end with a discussion of the data.

3.1 Institutional setting: elections in Sweden
In Sweden, citizens are eligible to vote if they are 18 years of age at the latest on the day

of the election. After several changes in the voting eligibility law during the 1960s the
above law was passed in 1975 and has since been in force (The Swedish Election
Authority [2015]). This means that all elections from 1976 and onwards generate local
experiments for the individuals close to the eligibility threshold.

The study uses rich Swedish register data with access to complete birth date
information for all individuals born in Sweden from 1969 and onwards. This property of
the data enables me to perform regression discontinuity analyses with exact day of birth
as the running variable for all elections from 1988 and onwards. Consequently, data
limitations rules out using elections prior to 1988. At the other end of the timeline | am

restricted by the fact that | only can observe register data up to and including the spring

" In the RD terminology, the variable that determines if an individual is treated or not is often called the running
variable. In this case the birth date determines if an individual has the right to vote or not. The term running variable
will be used throughout the study.
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semester of 2010. Thus, | can only use elections prior to 2010 (which means that 2006
is the last election to the Swedish Parliament). In Table 1 | provide a list of all Swedish
elections during the period 1988-2006.

The list contains 6 elections to the Swedish parliament, 3 elections to the European
parliament and 2 referendums. As we see in Table 1, the elections to the European
parliament generally have substantially lower turnout rates than the other elections.
Effectively, this means that they are low-status elections and that they are unlikely to
stimulate youth civic engagement and knowledge acquirement. Thus, elections to the
European parliament will not be included in this study. Additionally, in order for the
age at the first voting opportunity to be substantially different between the individuals
on the two respective sides of the cutoffs | only include elections where the subsequent
election takes places at least one year later (this restriction is not relevant if the
subsequent election is to the European Parliament).

In summary, as Table 1 indicates, the following seven elections are used in this
paper: Swedish parliament 1988, Swedish parliament 1991, referendum on EU 1994,
Swedish parliament 1998, Swedish parliament 2002, referendum on the EURO 2003
and Swedish parliament 2006.

Table 1. Elections in Sweden 1988-2006

Type of election Date of election Birth cutoff date for Turnout rate Used in the study
eligibility
SP election 09/18/1988 09/18/1970 86.0 % Yes
SP election 09/15/1991 09/15/1973 86.7 % Yes
SP election 09/18/1994 09/18/1976 86.8 % No
Referendum?® 11/13/1994 11/13/1976 83.3 % Yes
EP election 09/17/1995 09/17/1977 41.6 % No
SP election 09/20/1998 09/20/1980 81.4% Yes
EP election 06/13/1999 06/13/1981 38.8% No
SP election 09/15/2002 09/15/1984 80.1 % Yes
Referendum® 09/14/2003 09/14/1985 82.6 % Yes
EP election 06/13/2004 06/13/1986 37.9% No
SP election 09/17/2006 09/17/1988 81.9% Yes

Notes: SP= Swedish Parliament. EP=European Parliament. a=EU, b=EURO. Information on all elections comes from
Statistics Sweden (2015).
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3.2 Data: sample restrictions
To avoid potential problems with comparing individuals belonging to different school

cohorts | only study individuals that turn 18 during one of the seven election years.
Adopting this restriction implies that the “controls” with respect to the referendum in
1994 are those born in the interval November 14, 1976 to December 31, 1976. This
interval consists of 48 days. Note that no other election takes place later in the year;
consequently the interval of 48 days can be used throughout the study which creates
consistency across elections. Thus, each one of the seven elections will have a
maximum treatment period of 48 days (the 47 days directly before the eligibility cutoff
date and the eligibility cutoff date itself) as well as a maximum control period that
consists of the 48 days that directly follows after the eligibility cutoff date. Table 2
clarifies the birth dates that have been used to construct the sample of treated and the

sample of controls.

Table 2. Samples of treated and controls

Election

Treated

Controls

SP 1988
SP 1991
Referendum 1994
SP 1998
SP 2002
Referendum 2003
SP 2006

08/02/1970 to 09/18/1970
07/30/1973 to 09/15/1973
09/27/1976 to 11/13/1976
08/04/1980 to 09/20/1980
07/30/1984 to 09/15/1984
07/29/1985 to 09/14/1985
08/01/1988 to 09/17/1988

09/19/1970 to 11/05/1970
09/16/1973 to 11/02/1973
11/14/1976 to 12/31/1976
09/21/1980 to 11/07/1980
09/16/1984 to 11/02/1984
09/15/1985 to 11/01/1985
09/18/1988 to 11/04/1988

Notes: The period consists of 48 days before and after the cutoff dates.

The birth date of every individual has then been normalized by the subtraction of the
respective cutoff dates, generating seven election specific normalized birth dates.® Only
observations with a normalized birth date that lies in the interval [-47,48] stay in the
data. A problem with using the exact day of birth in this context is that previous
evidence (see Dickert-Conlin and Elder[(2010]) indicates that there are systematic
differences between week days with respect to births, i.e. children born on weekends
tend to be somewhat different from children born on weekdays (with respect to parental

characteristics). To tackle this issue | aggregate up the data to full weeks. Individuals

8 A normalized birth date of 0 thus indicates that the individual turned 18 on the day of the election. A non-positive
number thus indicates eligibility in the election and vice versa.
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with a normalized birth date in the interval [-6,0] will then belong to week 0 and
individuals with a normalized birth date in the interval [1,7] will belong to week 1.
Given that | kept individuals with a normalized birth date in the range [-47,48] the week
numbers will go from -6 to 7.° Within these boundaries the bandwidth will be varied in

the empirical exercises in Section 5.

3.3 Data: descriptive statistics
Table 3 describes some descriptive statistics for the two samples specified in Table 2

Overall, the number of individuals born on the dates specified in Table 2 is 172,283.
The treated individuals (i.e. those who have the chance to vote just after turning 18)
amount to 87,977 and the controls consist of 84,306 individuals. The fact that the
sample contains more treated individuals is expected considering that the number of
births typically is lower at the end of a year. As we can see in Table 3 the treated
individuals get their first opportunity to vote in a first-order election about three years
before the controls (age 18 compared to age 21) which is arguably a substantial
difference. From previous evidence it is known that individuals born earlier in the year
normally have stronger educational outcomes. This is confirmed in the data by looking
at the Junior High School GPA (standardized by graduation year) which is a predeter-
mined covariate.™ Treated individuals have a higher GPA on average and fewer of them
lack** information on this variable, indicating higher educational ambition already
before the treatment (i.e. the opportunity to vote in a first-order election). The same
pattern can be seen for the Junior High School grade in Social Studies which constitutes
a predetermined measure of political knowledge. There are generally small differences

between the two groups with respect to parental characteristics.*?

® Note that weeks -6 and 7 only contain 6 days. In the empirical analysis | also present results using the exact
normalized birth date as the running variable to the test robustness of the results. Weekday indicators are then
included in the empirical model.

10| assume that the voting right starts to matter approximately one year before the election, when the election
campaign starts to unfold. Thus, conditional on that assumption all variables that are determined before that point in
time can be considered predetermined (i.e. they should be unaffected by the treatment).

| do not have access to Junior High School data for the individuals that turned 18 in in 1988.

2 For those that turned 18 in 1998, 2002, 2003 or 2006 the parental characteristics are measured at age 15. For those
that turned 18 in 1988 the parental characteristics are measured at age 20. For those that turned 18 in 1991 the
parental characteristics are measured at age 17. For those that turned 18 in 1994 the parental characteristics are
measured at age 18. This is due to data constraints. Even if the parental characteristics are measured after age 15 for
some individuals they are arguably good proxies for the parental characteristics at age 15 since it is unlikely that the
child’s voting right affects the parents.
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Looking at the outcome variables at the bottom of Table 3 we see that treated
individuals have a somewhat better high school grade in Social Studies™ and that they
have a slightly higher score on the General Knowledge section in the SweSAT. This is
of course consistent with a positive treatment effect but it is clear that a simple
comparison of outcomes between the two groups is confounded by unbalanced
covariates (i.e. the Junior High School grades). This problem can be solved by
comparing individuals that are infinitely close to the threshold that separates the two
groups, and in the next section | describe this research design in detail. When it comes
to the tertiary education outcomes at the very bottom of Table 3 the treated and controls

exhibit identical summary statistics.

Table 3. Descriptive statistics for the most widely used sample

Characteristics

Nonmissing All Voting Voting
data (All) right=1 right=0

Demographics
Male 1 0.514 0.514 0.513
Age at first major voting opp. 1 19.532 18.065 21.064
Predetermined variables
JHS Overall GPA 0.812 -0.038 -0.026 -0.050
JHS grade in Social Studies 0.812 -0.027 -0.018 -0.037
Mother tertiary education > 3 years 0.982 0.135 0.135 0.135
Father tertiary education > 3 years 0.945 0.142 0.143 0.142
Mother in work 0.983 0.856 0.858 0.854
Father in work 0.951 0.879 0.879 0.880
Outcome variables
HS grade in Social Studies 0.677 -0.015 -0.009 -0.020
SweSAT score (General Knowledge)* 0.084 -0.248 -0.238 -0.258
Early registration Social Science** 0.847 0.017 0.017 0.017
Tertiary education > 3 years in Social Science*** 0.539 0.021 0.021 0.021
Observations 172,283 172,283 87,977 84,306

Notes: JHS=Junior High School. HS=High School. All grade measures are standardized within graduation year. The
SweSAT score is standardized within a given test. * Only individuals that turned 18 in 1988, 1991 or 1994 can have
data on this variable. ** Individuals that turned 18 in 1988 cannot have data on this variable due to data constraints.
*** Only individuals that turned 18 in 1988, 1991, 1994 or 1998 can have data on this variable. This is due to the fact
that it is measured in 2009 and cannot be considered completed education for the later cohorts.

13 To have data on this variable the individuals must have a grade in Social Studies and they must graduate from high
school during the year when they turn 18, 19 or 20.
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4 Empirical specification

I employ a regression discontinuity design on the data, using birth cutoff dates for
voting eligibility to create exogenous variation in the voting age. Under the assumption
that births take place randomly around the birth cutoff dates for voting eligibility this
method allows me to estimate the causal effect of early age voting right on the relevant
outcomes. The normalized week number is used as the running variable and it is
denoted by Z;, where e indicates the specific election.!* Equation (1) specifies the

baseline empirical model used in the paper:

Yi = :80 + :Bll[Zie < 0] + .BZZie + .33I[Zie < O] * Zie + 5e + U; (1)

The outcome, denoted Y;, is a measure aimed at capturing political knowledge and/or
political interest. &, captures election specific fixed effects and u; is an error term. |
include separate linear terms on the two sides of the threshold (i.e. 8,Z;, and p3I[Z;, <
0] * Z;.) and B, captures the difference between the two linear terms as they approach
the threshold from below and above respectively. Under the assumption that the
underlying confounders are continuous in the running variable (i.e. Z;,) around the
threshold, this difference (i.e. 5;) corresponds to the causal effect of early voting
eligibility on the relevant outcome (see, e.g., Lee and Lemieux (2010) for a detailed
discussion of the identifying assumptions underlying the typical RD design).
Essentially, this procedure amounts to running separate local linear regressions on both
sides of the threshold and comparing the values of those regressions at the cutoff. The
specific data window (bandwidth) within which this is performed should be varied to
test the robustness of the results and this is done in Section 5.2.° Following the advice
of Lee and Card (2008) on the appropriate choice of standard errors when using a

discrete running variable I cluster the standard errors on the week-times-election level.

4 In this setting we have e=1988, 1991, 1994, 1998, 2002, 2003 and 2006. For some outcomes a subset of these
elections are used.

15 The possible windows are: [0,1], [-1,2] ... [-6,7]. However, it is considered good practice to have at least four
unique values of the forcing variable below the cutoff and four unique values above the cutoff (Schochet et al.
(2010)).
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5 Results
In this section 1 first examine the research design to make sure that the underlying

identifying assumption is valid. | then present the main results.

5.1 Tests of the identifying assumption
The underlying identifying assumption that is required in order to make causal

interpretations of the treatment effect in this context is that all potential confounders are
continuous in the running variable (i.e. the normalized birth week Z;.) across the
threshold. This assumption amounts to requiring random assignment to treatment in the
immediate proximity of the threshold. The typical way of testing this assumption is to
investigate if the running variable evolves smoothly over the cutoff and if
predetermined variables (i.e. variables that were determined before the elections) are
continuous around the cutoff conditional on the empirical model, i.e. Equation 1 (See
Lee and Lemieux [2010]). Mass points in the running variable close to the threshold
raise concerns about the manipulability of the running variable, and jumps in the
predetermined variables at the cutoff are yet another indication of manipulation.

Before going in to the empirical exercises, let us first consider the running variable
and the cutoffs that are used in this paper. Since the cutoffs refer to voting eligibility
birthdate thresholds for elections that take place 18 years later it seems highly unlikely
that parents are able to manipulate births to take place before rather than after a cutoff.'®
Even if the birthdate cutoffs were perfectly predictable we would arguably not expect
strategic timing of births at these cutoffs. Dickert-Conlin and Elder (2010), e.g., do not
even find strategic timing of births at thresholds that determine age at school start which
Is an outcome that arguably carries more significance than early age voting eligibility.
Thus, unlike most other RD-settings where being on the right side of a threshold is
associated with substantial personal benefits (e.g. access to certain schools and
eligibility for social benefits) the context in this paper offers small incentives for
manipulation of the running variable.

Since the main measure in this paper is the high school grade in Social Studies the
pre-tests are performed on the sample with valid information on this variable (67.7 % of

the total sample, see Table 3). Figure 1 shows the distribution of the running variable

18 Anecdotally, parents do not behave in that way. And if they did it would be a difficult practice since election
legislation tends to change over time. Examples of such changes can be the time between the elections and the voting
age. Thus, it is virtually impossible to predict the timing of elections far in the future.
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around the voting eligibility birth date cutoffs. There is no indication of that abnormally
many individuals were born in the weeks just before the cutoffs (i.e. in weeks -1 and 0).
Instead, the number of births during the weeks around the cutoffs evolves smoothly and
this visual impression is also confirmed by the McCrary density test which delivers an

insignificant result.”

Figure 1. Distribution of the running variable
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Notes: The figure is based on individuals with valid information on the high school grade in Social Studies. The
sample amounts to 116,713 observations.

As a next step | examine if any of the predetermined variables (see Table 3) behave
strangely at the cutoff. Figure 2 shows the relation between the running variable and the
Junior High School grade in Social Studies.'® I choose to highlight this relation since
the Junior High School grade in Social Studies is a predetermined measure of political
knowledge which is the main outcome in this paper and thus a key predetermined
variable. As expected there is a negative relation between the grade and the running
variable since individuals born late in the year typically have worse educational

17 The p-value is 0.473. The null hypothesis is that the discontinuity in the density of the running variable at the cutoff
is zero. See McCrary (2008) for a detailed description of the test.

18 The fact that the standardized grade lies around 0.2 is due to that only individuals that have graduated from high
school are studied here. These individuals generally have good pre high school educational outcomes.
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outcomes. Individuals that can vote shortly after turning 18 (i.e. with non-positive
values on the running variable) generally have a higher grade but importantly the grade
evolves smoothly over the cutoff suggesting that individuals close the cutoff are similar
with respect to the Junior High School grade in Social Studies. Similar graphs of all
predetermined variables can be found in Figure B 1 in Appendix B and they generally

paint a similar picture.

Figure 2. Relation between JHS grade in Social Studies and the running variable
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Notes: The figure is based on individuals with valid information on the high school and junior high school grade in
Social Studies. The sample amounts to 102,191 observations.

In Table 4 the predetermined variables are given a more formal treatment within a
regression framework. All estimates come from the model specified in Equation (1) and
the full bandwidth is used (i.e. the running variable goes from -6 to 7). The estimates are
generally small and insignificant and thus consistent with the identifying assumption of
random assignment to treatment at the thresholds. Importantly, as can be seen in the
bottom of Table 4, the estimates exhibit joint insignificance which further strengthens
the validity of the research design. Table B 1 in Appendix B shows estimates from
regressions using alternative specifications of the empirical model (i.e. smaller

bandwidth and quadratic control for the running variable). The results from these
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alternative specifications do not substantially deviate from the estimates shown in Table

4 which provides additional evidence of the robustness of the empirical strategy.

Table 4. Regression discontinuity estimates for the predetermined variables

Column: (1) (2) (3) (4) (5) (6)
Qutcome: JHS JHS grade  Mother highly Father highly Mother Father
Overall GPA  Social Stud. educated educated employed employed
Voting right -0.0064 -0.0037 -0.0001 0.0043 -0.0031 -0.0050
(0.0095) (0.0117) (0.0052) (0.0055) (0.0041) (0.0037)
Mean of dep. 0.241 0.212 0.166 0.175 0.882 0.901
Observations 102,191 102,191 115,321 111,904 115,405 112,437

p-value for the test of joint significance of the estimates:0.32

Notes: The results are based on individuals with valid information on the high school grade in Social Studies and
non-missing data on the relevant variable. JHS=Junior High School.

To make sure that there are no confounding elements at the cutoffs because of potential
seasonal variations | have also constructed fake cutoffs. These cutoffs are constructed to
take place either the year before or the year after the real cutoffs.'® I then estimate the
effect of being on the treatment side of these cutoffs on the high school grade in Social
Studies (which constitutes the main outcome) conditional on the empirical model. As
expected the results, which are presented in Table 5, do not include any significant
estimates. The estimates are somewhat sensitive to the choice of empirical specification
but generally the results hover around 0. This is reassuring for the research design since
it means that any potential true treatment effects should be due to the voting right and

not to any confounding seasonal factors.

19| have constructed fake birth date cutoffs in 1969 (real 1970), 1972 (real 1973), 1975 (real 1976), 1979 (real 1980),
1983 (real 1984), 1986 (real 1985) and 1987 (real 1988). The fake cutoffs are set on the same weekday in the same
week as the real cutoffs (thus not necessarily on the same date).
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Table 5. Regression discontinuity estimates for the high school grade in Social Studies
(Fake election cutoffs)

Column: @ ) @) 4) ®) (6) )
Bandwidth: [-6,7] [-5.6] [-4,5] [-3.4] [-6,7] [-6,7] [-6,7]
Voting right -0.0021  0.0025  0.0104  0.0148  0.0260  0.0054  0.0000

(0.0133)  (0.0142) (0.0143) (0.0155) (0.0252) (0.0117) (0.0112)

Mean of dep. -0.0096 -0.0083 -0.0090 -0.0083 -0.0096 -0.0096 -0.0096
Observations 108,518 99,252 83,173 67,180 108,518 108,518 108,518
Linear control Yes Yes Yes Yes Yes Yes Yes
Election FE Yes Yes Yes Yes Yes Yes Yes
Quadratic control No No No No Yes No No
Predetermined var. No No No No No Yes No
Day of birth as RV No No No No No No Yes
Weekday FE No No No No No No Yes

Notes: Standard errors are clustered on week * election level. */**/*** significant at the 10 /5/1 percent level.
RV=running variable.

5.2 Main results
This section contains results from regression discontinuity analyses of three different

groups of outcomes all aimed at capturing different aspects of political knowledge
and/or civic interest. | discuss the high school grade in Social Studies, the score on the
General knowledge section of the SweSAT and the orientation of tertiary studies in
turn.

A substantial part of the main sample lacks data on the high school grade in Social
Studies and the score on the General knowledge section of the SweSAT and to make
sure that there is no selection into having a grade or a score at the cutoff | have
investigated the effect of the voting right on indicators for having a grade or a score.
These results are presented in Table B 2 in Appendix B. Some of the estimates for the
high school grade in Social Studies are marginally significantly positive but this result is
not robust to reducing the bandwidth or including predetermined variables in the model.
Overall the analysis suggests that we cannot reject the null hypothesis of no selection
into having a grade or a score. Any difference in the actual outcomes between the
individuals on the respective sides of the cutoff should therefore be attributed to the

voting right and not to different probabilities of having a non-missing outcome.
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5.2.1 High school grade in Social Studies
| start the presentation of the actual results with investigating potential early age voting

right effects on the high school grade in Social Studies which constitutes my main
measure of political knowledge around age 18.° Figure 3 shows the relationship
between the high school grade in Social Studies and the running variable. Consistent
with the picture in Figure 2 we see a negative relationship between the grade and the
running variable. Individuals that had the right to vote just after turning 18 have a
higher grade than the controls on average but treated individuals right at the threshold
actually have lower grades than the corresponding controls. The negative estimate is
however small (about 1.3 % of a standard deviation) and insignificant. Importantly,
there is no evidence at all of a positive jump in the outcome at the threshold which goes
against the hypothesis of voting right induced increases in political knowledge (see
Wagner et al. 2012).

Figure 3. Relation between HS grade in Social Studies and the running variable
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Notes: The figure is based on individuals with valid information on the high school grade in Social Studies. The
sample amounts to 116,713 observations.

2 For those who graduated at the latest in 1996, the measure is based on the grade in the subject Social Studies. For
those who graduated in 1997-2010 the measure is based on the grade in the course Social Studies A.
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Table 6 (panel A) provides formal estimates of the effect of having the opportunity to
vote at a relatively young age on the high school grade in Social Studies conditional on
seven different empirical specifications where specification (1) corresponds to the
difference at the cutoff in Figure 3. In columns (2-4) the bandwidth is gradually
reduced which leads to a lower estimate in absolute terms. It actually becomes positive
in column (4) where I only use four data points on each side of the cutoff. In column (5)
| introduce quadratic controls for the running variable which also gets the estimate
closer to zero compared to specification (1). In column (6) I include the predetermined
variables which increase the precision but only marginally affect the estimate in relation
to specification (1). In column (7) | use exact day of birth as the running variable
instead of the week variable and control for potential differences between the days of
the week by including weekday fixed effects. The estimate is virtually the same as in
specification (1). Since the estimates from these different specifications generally are on
the negative side and never substantially positive they suggest that there is no positive
voting right effect on political knowledge around age 18.

The table also includes alternative measures of the grade in Social Studies (see
Section 2.3.3 for a discussion of the timing problem of the grade). In panel B I focus on
the early period (i.e. individuals born in 1970, 1973 or 1976) when the individuals were
given a final grade in the subject Social Studies. In panels C and D | focus on the late
period (i.e. individuals born in 1980, 1984, 1985 or 1988) when the students could take
advanced courses in Social Studies. These courses (i.e. Social Studies B and C) were
taken at the end of high school and are thus measured at a good time in relation to the
voting opportunity.

Panel B gives a similar picture to panel A but the estimates are generally more
negative and in fact never on the positive side. The effect is of a magnitude of about 2
% of a standard deviation and it is quite robust to changes in the empirical model. Again
there is absolutely no support for a positive voting right effect. Panels C and D report
similar results with the estimates firmly on the negative side. The estimates in column
(5), the model with predetermined variables included, are actually significantly
negative. But it should be noted that relatively few students take these courses which

leaves us with a substantial uncertainty.
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The overall message to take away from Table 6 is that we generally find negative but
insignificant effects of voting right on political knowledge. This suggests that positive

effects of practically relevant magnitudes can be ruled out.

Table 6. Regression discontinuity estimates for the high school grade in Social Studies

Column: @ @ ®) 4 ®) (6) ™
Bandwidth: [-6,7] [-5.6] [-4,5] [-3.4] [-6,7] [-6,7] [-6,7]

Panel A: The high school grade in Social Studies, whole period

Voting right -0.0131 -0.0094 -0.0058 0.0036 0.0010 -0.0095 -0.0141
(0.0113) (0.0121) (0.0127) (0.0141) (0.0164) (0.0083) (0.0114)
Mean of dep. -0.0147 -0.0153 -0.0167 -0.0149 -0.0147 -0.0147 -0.0147
Observations 116,713 101,955 85,668 69,140 116,713 116,713 116,713
Panel B: The high school grade in Social Studies, early period
Voting right -0.0155 -0.0110 -0.0281 -0.0224 -0.0276 -0.0124 -0.0178
(0.0181) (0.0199) (0.0221) (0.0228) (0.0272) (0.0156) (0.0178)
Mean of dep. -0.0310 -0.0330 -0.0339 -0.0303 -0.0310 -0.0310 -0.0310
Observations 44,968 39,222 32,986 26,511 44,968 44,968 44,968
Panel C: The high school grade in Social Studies B
Voting right -0.0437* -0.0456 -0.0198 -0.0485 -0.0279  -0.0636*** -0.0416
(0.0260) (0.0287) (0.0316) (0.0303) (0.0389) (0.0201) (0.0338)
Mean of dep. 0.0105 0.0118 0.0150 0.0101 0.0105 0.0105 0.0105
Observations 12,638 11,060 9,308 7,598 12,638 12,638 12,638
Panel D: The high school grade in Social Studies C
Voting right -0.0752 -0.0738 -0.0466 -0.0715 -0.0558 -0.0786**  -0.0746
(0.0486) (0.0517) (0.0565) (0.0600) (0.0793) (0.0363) (0.0469)
Mean of dep. 0.0160 0.0149 0.0183 0.00978 0.0160 0.0160 0.0160
Observations 6,440 5,636 4,740 3,877 6,440 6,440 6,440
Linear control Yes Yes Yes Yes Yes Yes Yes
Election FE Yes Yes Yes Yes Yes Yes Yes
Quadratic control No No No No Yes No No
Predetermined var. No No No No No Yes No
Day of birth as RV No No No No No No Yes
Weekday FE No No No No No No Yes

Notes: Standard errors are clustered on week * election level. */**/*** significant at the 10 /5/1 percent level.
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5.2.2 Score on the General Knowledge section of the SweSAT
The score on the General Knowledge section of the SweSAT offers a possibility of

capturing the studied individuals’ levels of factual knowledge about society. In that
respect the SweSAT General Knowledge score resembles the definition of political
knowledge given by Delli Carpini and Keeter (1996) (see Section 2.2) but it has a wider
scope with questions that, besides politics, encompass e.g. news, culture and sports.
Stage (1985) estimates that about 15 % of the questions in the test pertain to political
knowledge. The General Knowledge section of the SweSAT was removed after 1995
and subsequently only the three early elections (i.e. the elections in 1988, 1991 and
1994) can be used to study this outcome.?

In Table 7 I provide estimates of the effect of having the possibility of voting shortly
after turning 18, relative to 21, on the SweSAT score in General Knowledge. In column
(1) I present the baseline estimate (the same kind of estimate as in Figure 3 but this time
for the SweSAT score in General Knowledge). It is negative and amounts to about 3.5
% of a standard deviation. When the bandwidth is reduced (columns [2-4]) the
estimates come closer to zero in relation to the baseline estimate. And when quadratic
controls for the running variable are introduced in column (5) we obtain a positive
estimate of about 3 % of a standard deviation. Including predetermined variables
(column [6]) makes the estimate more negative in relation to specification (1) while
using day of birth as the running variable (column [7]) just barely affects the estimate.

The estimates are generally on the negative side but the results are clearly sensitive
to the choice of empirical model. The conclusion can therefore not be that there is a
robust negative effect, but rather that it is unlikely that there is a positive effect on
General Knowledge measured around age 18 from having the opportunity to vote just
after turning 18.

2L | include tests that were taken during the year when the individual turned 18, 19 or 20. Thus, for individuals that
turned 18 in 1988 | include tests taken in 1988-1990. If the test was taken multiple times I keep the result from the
first test. Due to data constraints | can only include tests taken in 1994 and 1995 for the individuals that turned 18 in
1994.
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Table 7. Regression discontinuity estimates for the SweSAT score (General
Knowledge section)

Column: @ ) @) 4) ®) (6) )
Bandwidth: [-6,7] [-5.6] [-4,5] [-3.4] [-6,7] [-6,7] [-6,7]
Voting right -0.0343  -0.0257  0.0062  0.0077  0.0310 -0.0524**  -0.0297

(0.0260)  (0.0290) (0.0282)  (0.0343) (0.0378)  (0.0191)  (0.0320)

Mean of dep. -0.248 -0.245 -0.239 -0.247 -0.248 -0.248 -0.248
Observations 14,538 12,685 10,657 8,480 14,538 14,538 14,538
Linear control Yes Yes Yes Yes Yes Yes Yes
Election FE Yes Yes Yes Yes Yes Yes Yes
Quadratic control No No No No Yes No No
Predetermined var. No No No No No Yes No
Day of birth as RV No No No No No No Yes
Weekday FE No No No No No No Yes

Notes: Standard errors are clustered on week * election level. */**/*** significant at the 10 /5/1 percent level.

5.2.3 Tertiary studies within Social Science
If political socialization during adolescence leads to an increased inclination towards

civic engagement later in life as Hart and Atkins (2011) argue then we would expect
early age voters to choose tertiary educations within Social Science to a greater extent
than comparable individuals whose first chance of voting takes places 2—-3 years later
(when the choice of tertiary education already might have been made). In Table 8 I
study two measures of Social Science involvement at the university.

The outcome in panel A is an indicator for early registration in a tertiary course
within the core subjects of Social Science. Early registration is defined as before the
year when an individual turns 22 and the core subjects are: Economics, Political
Science, Economic History, Peace- and development studies and Social and Economic
Geography. The baseline estimate in column (1) is slightly negative and it is virtually
unaffected by the variations in the empirical model that it is subjected to in columns (2—
7). In fact, all estimates are on the negative side and they are all insignificant. A 95 %
confidence interval does include positive estimates but at a magnitude that hardly can be
seen as practically relevant.

The outcome in panel B is an indicator for having completed a tertiary education of
at least three years within Social Science. Due to data constraints Social Science is here
more broadly defined than in panel A, and in addition to the subjects mentioned above it

also includes subjects like Sociology and Psychology. The education level is measured
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in 2009 and since it is supposed to capture completed education 1 only study individuals
that turned 18 in 1988, 1991, 1994 or 1998. The overall picture is similar to the one in
panel A, with the estimates consistently on the negative side. Since the estimate is more
or less the same over all seven specifications it seems unlikely that any reasonable
model can generate substantial positive estimates. Therefore | interpret the collected
evidence from this exercise as suggesting that adolescents are virtually unaffected with
respect to political/civic interest by having the possibility of voting shortly after turning

18.

Table 8. Regression discontinuity estimates for tertiary studies within Social Science

Column: @ ) @) 4) ®) (6) )
Bandwidth: [-6,7] [-5.,6] [-4,5] [-3.4] [-6,7] [-6,7] [-6,7]

Panel A: Early registration (before age 22) in Social Science
Vating right -0.0011 -0.0013 -0.0004 -0.0001 -0.0001 -0.0011 -0.0012
(0.0012) (0.0013) (0.0014) (0.0016) (0.0019) (0.0012) (0.0014)

Mean of dep. 0.0170 0.0170 0.0171 0.0170 0.0170 0.0170 0.0170
Observations 145,995 127,447 106,948 86,203 145,995 145,995 145,995

Panel B: Tertiary education of at least 3 years within Social Science
Vating right -0.0028 -0.0021 -0.0017 -0.0019 -0.0014 -0.0029 -0.0031*
(0.0019) (0.0021) (0.0023) (0.0027) (0.0033) (0.0019) (0.0017)

Mean of dep. 0.0210 0.0208 0.0206 0.0204 0.0210 0.0210 0.0210
Observations 92,896 81,097 68,053 54,786 92,896 92,896 92,896
Linear control Yes Yes Yes Yes Yes Yes Yes
Election FE Yes Yes Yes Yes Yes Yes Yes
Quadratic control No No No No Yes No No
Predetermined var. No No No No No Yes No
Day of birth as RV No No No No No No Yes
Weekday FE No No No No No No Yes

Notes: Standard errors are clustered on week * election level. */**/*** significant at the 10 /5/1 percent level.
RV=running variable.

5.3 Heterogeneity analyses
Some individuals might be more affected by having the right to vote shortly after

turning 18 than others. Experiences from Swedish elections clearly show that females
have higher turnout rates than males among young voters. Another robust finding is that

individuals with highly educated parents have higher turnout rates than individuals with
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parents with low levels of education.?’ Individuals with highly educated parents are
probably also more likely to be informed about their voting right in the election at an
early stage. Based on these observations I perform a number of exercises separately for
males and females and for individuals whose parents have high respectively low levels
of education.?® If anything there should be a higher probability of detecting positive
voting right effects among women and among individuals with highly educated parents
since they are more likely to be affected by having the right to vote.

I present the main results in Table 9 and robustness checks in Table B 3 and Table B
4 in Appendix B. For simplicity and ease of presentation | restrict the analysis to two
outcome variables: the high school grade in Social Studies (panel A of Table 9 and
Table B 3) and the SweSAT score on General Knowledge (panel B of Table 9 and Table
B 4). These two measures are closest connected to the concept of political knowledge.

With respect to the high school grade in Social Studies (panel A of Table 9) the point
estimates are negative for all groups and actually more negative for women and
individuals with highly educated parents. Changing the empirical specification (e.g.
reducing the bandwidth and including quadratic controls for the running variable) does
not affect the estimates for women and individuals with highly educated parents (see
Table B 3). Thus, it is possible to rule out the existence of positive effects for these
groups. For males and individuals without highly educated parents the results are,
however, more sensitive to empirical model. Models with small bandwidths and with
quadratic controls for the running variable generate positive estimates which makes the
conclusion less clear for these groups. But an average over the seven specifications
suggests a zero effect.

The results for the SweSAT score on General Knowledge are more in line with the
hypothesis considering that females have the least negative estimate (and several
estimates for females in Table B 4 are actually significantly positive). On the other hand
individuals with highly educated parents exhibit strongly negative estimates, which is
hard to reconcile with the hypothesis. It should be noted that these estimates suffer from
bad precision because of small sample sizes which suggests that the results should be
interpreted with caution. But at the very least | think we can rule out the existence of

22 See Sveriges Kommuner och Landsting (2009). The report is in Swedish and is written by the association of
Swedish local and regional governments.

2 Individuals who have at least one parent with at least three years of tertiary education are defined as having highly
educated parents.
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positive effects for males and individuals with highly educated parents. The picture is
less clear for females and individuals without highly educated parents but it should be
noted that specification (6) in Table B 4, which arguably has the strongest identification
because of the inclusion of predetermined variables, report negative estimates.

In summary no single group stands out as being particularly influenced by having the

right to vote.

Table 9. Heterogeneity analyses (gender and family background)

Column: (1) 2 (3) 4
Bandwidth: [-6,7] [-6,7] [-6,7] [-6,7]
Group: Males Females HE parents Not HE parents

Panel A: The high school grade in Social Studies

Voting right -0.0090 -0.0168 -0.0168 -0.0114

(0.0158) (0.0141) (0.0188) (0.0113)
Mean of dep. -0.143 0.0987 0.366 -0.143
Observations 54,735 61,978 29,365 87,348

Panel B: The SweSAT score on General Knowledge

Vating right -0.0711 -0.0052 -0.0571 -0.0162
(0.0477) (0.0294) (0.0372) (0.0329)
Mean of dep. -0.0159 -0.432 -0.0409 -0.371
Observations 6,435 8,103 5,432 9,106
Linear control Yes Yes Yes Yes
Election fixed effects Yes Yes Yes Yes
Quadratic control No No No No
Predetermined variables No No No No
Day of birth as running variable No No No No
Weekday fixed effects No No No No

Notes: Standard errors are clustered on week * election level. */**/*** significant at the 10 /5/1 percent level.
HE=highly educated.

6 Conclusion

The typical voting age around the world is 18. However, during the last ten years the
appropriateness of this traditional voting age has been challenged. In 2007, Austria
lowered the voting age to 16, and 16- and 17-year-olds were also allowed to vote in the
Scottish independence referendum in 2014. These events were the results of, and have
contributed to, a discussion of the advantages and disadvantages of lowering the voting

age to 16. Proponents of a lower voting age have emphasized that 16- and 17-year-olds
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very well might respond by becoming more politically knowledgeable (see Wagner et
al. [2012]) and interested (see Zeglovits and Zandonella [2013]) if they are allowed to
vote. It has also been suggested that early age voting leads to a deeper civic
commitment in adulthood. This claim has been ventilated in both popular (see Brooks
[2014] for the comments by Alex Salmond) and scientific contexts (see Hart and Atkins
[2011]). If true, these arguments build a strong case for a lowering of the voting age to
16. However, given the current evidence it is hard to validate these claims since they
have not been analysed in a controlled causal framework.

In this paper | have therefore used rich nation-wide Swedish register data to
contribute with this kind of evidence. Swedish voting laws state that citizens are eligible
to vote if they turn 18 at the latest on the day of the election. Utilizing the fact that the
Swedish register data gives me access to the exact date of birth of all individuals born in
Sweden from 1969 and onwards | can employ a regression discontinuity (RD) strategy
to estimate the causal effect of having the first voting opportunity at 18, compared to
having the first opportunity, on average, three years later, on measures of political
knowledge, political interest and civic interest around age 18. As expected there is no
evidence of manipulation of the running variable at the thresholds that I use in the paper
and therefore | cannot reject the null of random assignment to early voting opportunity
at the voting eligibility birthdate cutoffs. Thus, I am able to causally identify the effects
of a substantial reduction of the voting age, albeit on a somewhat higher general age
level (i.e. 21 to 18 instead of 18 to 16), on political knowledge, political interest and
civic interest in early adulthood.

Political knowledge and interest is mainly measured using the high school grade in
Social Studies but the score on the General Knowledge section in the SweSAT is also
used as an alternative measure which captures a combination of political and civic
interest and knowledge. Civic interest is further measured by examining the orientation
of tertiary studies (i.e. are the individuals involved in Social Science studies?).

To the extent that my measures can be said to capture political knowledge, political
interest and civic interest around and shortly after age 18 the collected evidence from
the RD analyses show that individuals that had their first voting opportunity in a first-
order election shortly after turning 18 do not exhibit higher levels of the aforementioned

outcomes than comparable individuals whose first voting opportunity in a major
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election took place, on average, three years later. This finding strongly indicates that the
putative benefits of a lower voting age, in terms of increased political and civic interest,
are false or at least severely exaggerated. Thus, this argument should be used with
extreme caution in the voting age debate. However, it is of course possible that the
teaching in school would change if the voting age was 16 so that political science
material would be introduced at an earlier age. In that case 16-year-olds would probably
become more politically knowledgeable following a decrease in the voting age but that
would be the result of a changed teaching rather than a change in the motivation to learn
more about politics among the 16-year-olds.

Finally, even if the conclusion in this study rejects one of the key arguments for a
lowering of the voting age it does not imply that it necessarily is wrong to lower the
voting age to 16, rather it suggests that 16-year-olds will not rise to the occasion and
become more politically knowledgeable just because they are given the right to vote.
There might still be a case for a voting age of 16, or even lower, on the basis of general
human rights considerations as Wagner et al. (2012) suggest, and this discussion would
surely benefit from further scientific contributions of empirical as well as theoretical

nature.
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Appendix A: additional information on measures
Table A 1. Course objectives for Social Studies A (Samhallskunskap A)

The students should:

1. Have knowledge about the evolution and function of democracy and be able to apply democratic
working methods (ha kunskap om demokratins framvaxt och funktion samt kunna tillampa ett demokratiskt
arbetssatt)

2. Be able to understand how political, economic, geographical and social conditions have formed and
continue to form our own society as well as the international community (kunna forsta hur politiska,
ekonomiska, geografiska och sociala forhallanden har format och standigt paverkar saval vart eget
samhalle som det internationella samhallet)

3. Have knowledge about the function of the political system on the local, regional and national level as
well as in the EU (ha kunskaper om det politiska systemets funktion pa lokal, regional, nationell och EU-
niva)

4. Be able to understand how one can influence political decisions on the local, regional and national level
as well as in the EU and internationally (kunna forstd hur man kan paverka politiska beslut pa lokal,
regional och nationell niva, inom EU samt internationellt)

5. Be able to formulate, understand and reflect upon social issues using historical as well as future
perspectives (kunna formulera, forsta och reflektera 6ver samhallsfragor ur saval historiska som framtida
perspektiv)

6. Be able to apply ethical and environmental perspectives on different social issues (kunna lagga etiska
och miljoméassiga perspektiv pa olika samhallsfragor)

7. Be able to use different sources of knowledge and methods when working with social issues (kunna
anvanda olika kunskapskallor och metoder vid arbetet med samhallsfragor)

8. Understand how opinions and attitudes come about and be aware of how values and stances are
formed (k&anna till hur asikter och attityder uppstar samt vara medveten om hur varderingar och
stéllningstaganden formas)

Notes: This information comes from The Swedish National Agency for Education (2015). The original Swedish
formulations are in parentheses.
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Appendix B: additional results

Figure B 1. The relationship between the predetermined variables and the running
variable
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Notes: The figures are based on individuals with valid information on the high school grade in Social Studies and
non-missing data on the relevant variable.
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Table B 1. Regression discontinuity estimates for the predetermined variables

Column: 1) (2) (3) 4) (5) (6)
Outcome: JHS JHS grade  Mother highly Father highly Mother Father
Overall GPA  Social Stud. educated educated employed employed

Panel A. Linear control, full sample [-6,7]

Voting right -0.0064 -0.0037 -0.0001 0.0043 -0.0031 -0.0050
(0.0095) (0.0117) (0.0052) (0.0055) (0.0041) (0.0037)

Mean of dep. 0.241 0.212 0.166 0.175 0.882 0.901

Observations 102,191 102,191 115,321 111,904 115,405 112,437

p-value for the test of joint significance of the estimates:0.32

Panel B. Linear control, reduced sample [-5,6]

Voting right -0.0112 -0.0080 -0.0005 0.0043 -0.0033 -0.0051
(0.0101) (0.0126) (0.0058) (0.0060) (0.0044) (0.0039)

Mean of dep. 0.240 0.212 0.166 0.174 0.882 0.901

Observations 89,227 89,227 100,736 97,757 100,811 98,229

p-value for the test of joint significance of the estimates:0.23

Panel C. Linear control, reduced sample [-4,5]

Voting right -0.0086 -0.0097 -0.0037 0.0041 -0.0046 -0.0026
(0.0112) (0.0135) (0.0064) (0.0068) (0.0048) (0.0041)

Mean of dep. 0.239 0.210 0.166 0.174 0.883 0.901

Observations 74,958 74,958 84,636 82,146 84,701 82,554

p-value for the test of joint significance of the estimates:0.54

Panel D. Linear control, reduced sample [-3,4]

Voting right -0.0038 -0.0072 -0.0087 0.0032 -0.0047 -0.0059
(0.0109) (0.0143) (0.0070) (0.0076) (0.0056) (0.0044)

Mean of dep. 0.240 0.211 0.166 0.174 0.883 0.901

Observations 60,453 60,453 68,307 66,259 68,364 66,589

p-value for the test of joint significance of the estimates:0.36

Panel E. Quadratic control, full sample [-6,7]

Voting right -0.0102 -0.0138 -0.0096 0.0012 -0.0040 -0.0024
(0.0144) (0.0190) (0.0091) (0.0094) (0.0068) (0.0051)

Mean of dep. 0.241 0.212 0.166 0.175 0.882 0.901

Observations 102,191 102,191 115,321 111,904 115,405 112,437

p-value for the test of joint significance of the estimates:0.79

Notes: The results are based on individuals with valid information on the high school grade in Social Studies and
non-missing data on the relevant variable. JHS=Junior High School. Standard errors are clustered on week * election
level. */**[*** significant at the 10 /5/1 percent level.
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Table B 2. Is there a selection into having a grade or a test result?

Column: (1) 2 3) 4) (5) (6) (7)
Bandwidth: [-6,7] [-5.6] [-4,5] [-3,4] [-6,7] [-6,7] [-6,7]
Panel A: Indicator for having a high school grade in Social Studies
Vating right 0.0065* 0.0082* 0.0096** 0.0056 0.0103 0.0057 0.0073
(0.0039) (0.0042) (0.0045) (0.0054) (0.0064) (0.0035) (0.0045)
Mean of dep. 0.677 0.677 0.678 0.678 0.677 0.677 0.677
Observations 172,283 150,566 126,383 101,923 172,283 172,283 172,283
Panel B: Indicator for having a SweSAT result
Voting right -0.0016 -0.0008 -0.0050 -0.0015 0.0017 -0.0019 -0.0014
(0.0063) (0.0066) (0.0077) (0.0081) (0.0092) (0.0045) (0.0051)
Mean of dep. 0.195 0.195 0.195 0.193 0.195 0.195 0.195
Observations 74,527 65,103 54,640 43,908 74,527 74,527 74,527
Linear control Yes Yes Yes Yes Yes Yes Yes
Election FE Yes Yes Yes Yes Yes Yes Yes
Quadratic control No No No No Yes No No
Predetermined var. No No No No No Yes No
Day of birth as RV No No No No No No Yes
Weekday FE No No No No No No Yes

Notes: Standard errors are clustered on week * election level. */**/*** significant at the 10 /5/1 percent level.

RV=running variable.
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Table B 3. Heterogeneity: high school grade Social Studies

Column: (€] 2 3 4 ®) (6) )
Bandwidth: [-6,7] [-5,6] [-4,5] [-3.4] [-6,7] [-6,7] [-6,7]
Panel A: Males
Voting right -0.0090 0.0009 0.0017 0.0174 0.0228 -0.0003 -0.0090
(0.0158) (0.0173) (0.0181) (0.0199) (0.0242) (0.0128) (0.0169)
Mean of dep. -0.143 -0.142 -0.145 -0.142 -0.143 -0.143 -0.143
Observations 54,735 47,840 40,308 32,524 54,735 54,735 54,735
Panel B: Females
Voting right -0.0168 -0.0173 -0.0146 -0.0112 -0.0212 -0.0173 -0.0183
(0.0141) (0.0147) (0.0162) (0.0184) (0.0206) (0.0122) (0.0153)
Mean of dep. 0.0987 0.0972 0.0972 0.0981 0.0987 0.0987 0.0987
Observations 61,978 54,115 45,360 36,616 61,978 61,978 61,978
Panel C: Individuals with at least one highly educated parent
Voting right -0.0168 -0.0189 -0.0060 -0.0188 -0.0135 -0.0251 -0.0148
(0.0188) (0.0202) (0.0223) (0.0269) (0.0316) (0.0157) (0.0226)
Mean of dep. 0.366 0.368 0.363 0.366 0.366 0.366 0.366
Observations 29,365 25,630 21,528 17,366 29,365 29,365 29,365
Panel D: Individuals with no highly educated parent
Voting right -0.0114 -0.0058 -0.0044 0.0145 0.0098 -0.0055 -0.0131
(0.0113) (0.0118) (0.0121) (0.0139) (0.0160) (0.0094) (0.0121)
Mean of dep. -0.143 -0.144 -0.144 -0.143 -0.143 -0.143 -0.143
Observations 87,348 76,325 64,140 51,774 87,348 87,348 87,348
Linear control Yes Yes Yes Yes Yes Yes Yes
Election FE Yes Yes Yes Yes Yes Yes Yes
Quadratic control No No No No Yes No No
Predetermined var. No No No No No Yes No
Day of birth as RV No No No No No No Yes
Weekday FE No No No No No No Yes

Notes: Standard errors are clustered on week * election level. */**/*** significant at the 10 /5/1 percent level.

RV=running variable.
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Table B 4. Heterogeneity: SweSAT scores

Column: @ ) @) (4) ®) (6) )
Bandwidth: [-6,7] [-5,6] [-4,5] [-3.4] [-6,7] [-6,7] [-6,7]

Panel A: Males
Vating right -0.0711 -0.0676 -0.0404 -0.0277 -0.0041 -0.0761* -0.0705
(0.0477) (0.0512) (0.0519) (0.0598) (0.0641) (0.0429) (0.0526)

Mean of dep. -0.0159 -0.0163 -0.0110 -0.0234 -0.0159 -0.0159 -0.0159
Observations 6,435 5,637 4,745 3,774 6,435 6,435 6,435

Panel B: Females
Vating right -0.0052 0.0154 0.0588* 0.0604* 0.0919** -0.0274 0.0018
(0.0294) (0.0320) (0.0306) (0.0340) (0.0381) (0.0277) (0.0425)

Mean of dep. -0.432 -0.428 -0.423 -0.426 -0.432 -0.432 -0.432
Observations 8,103 7,048 5,912 4,706 8,103 8,103 8,103

Panel C: Individuals with at least one highly educated parent
Voting right -0.0571 -0.0439 -0.0135 -0.0856* -0.0197 -0.0805** -0.0431
(0.0372) (0.0442) (0.0436) (0.0451) (0.0567) (0.0339) (0.0490)

Mean of dep. -0.0409 -0.0338 -0.0212 -0.0240 -0.0409 -0.0409 -0.0409
Observations 5,432 4,727 3,934 3,140 5,432 5,432 5,432

Panel D: Individuals with no highly educated parent
Voting right -0.0162 -0.0119 0.0209 0.0672 0.0634 -0.0353 -0.0167
(0.0329) (0.0383) (0.0370) (0.0458) (0.0524) (0.0246) (0.0416)

Mean of dep. -0.371 -0.371 -0.367 -0.378 -0.371 -0.371 -0.371
Observations 9,106 7,958 6,723 5,340 9,106 9,106 9,106
Linear control Yes Yes Yes Yes Yes Yes Yes
Election FE Yes Yes Yes Yes Yes Yes Yes
Quadratic control No No No No Yes No No
Predetermined var. No No No No No Yes No
Day of birth as RV No No No No No No Yes
Weekday FE No No No No No No Yes

Notes: Standard errors are clustered on week * election level. */**/*** significant at the 10 /5/1 percent level.
RV=running variable.
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