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a b s t r a c t

The relationship between education length and voter turnout has been one of the most studied in the
political participation literature in recent decades. However, few studies focus on education type, and
most of the existing research on this topic relies on cross-sectional data. In the current study, we utilize a
large register-based panel dataset to investigate the effect of education type. We find no effects of ed-
ucation type when investigating overall types of education, but we find substantial effects when
examining a specific type of education program with a particularly high civic content.

© 2017 Elsevier Ltd. All rights reserved.
1. Introduction

The relationship between education and voter turnout has been
a core focus of the political participation literature. Education is of
interest to researchers due to the very strong empirical relationship
between education and voting (Wolfinger and Rosenstone,1980). In
addition, from a societal perspective, education can be socially
engineered to some extent; therefore, education is often consid-
ered a potential pathway to increase political engagement (e.g.,
Hoskins and Janmaat, 2016: 74; Nie et al., 1996). In fact, civic edu-
cation is often a key focus of education programs around the world
(Finkel et al., 2012: 53; Keating and Janmaat, 2015; Langton and
Jennings, 1968: 852). If education indeed fosters engagement, so-
cieties can potentially increase voting by facilitating access to ed-
ucation or by increasing the civic content of existing education
curricula (Persson and Oscarsson, 2010).

Across time and contexts, research has repeatedly demonstrated
that on average, individuals with more education vote in substan-
tially higher numbers than other eligible citizens (e.g., Rosenstone
and Hansen, 1993; Wolfinger and Rosenstone, 1980), although it is
less clear whether this relationship is causal (Sondheimer and
Green, 2010) or merely reflects pre-adult factors (Kam and Palmer,
2008). While the link between education and voter turnout in
general has received substantial attention, the vast majority of
previous studies have focused on variation in education length
rather than variation in education type (Hillygus, 2005; Persson,
2015). The existing studies of education type provide important
evidence but are challenged by a range of methodological issues.

Themost important of those challenges is previous studies’ nearly
exclusive reliance on cross-sectional data or longitudinal data with
only one measurement of voter turnout (Persson, 2012). This makes
causal identification difficult since education is known to be corre-
lated with a host of individual-specific pre-adult factors such as
parental education, personality traits and IQ (Kamand Palmer, 2008).
Most studiesalso relyonself-reporteddata,whichcanbeproblematic
due to the well-known tendency to misreport voter turnout
(Bernstein et al., 2001; Karp and Brockington, 2005). Perhaps as a
consequence of these methodological challenges, the empirical re-
sults of the previous studies are very mixed (e.g., Hillygus, 2005;
Langton and Jennings, 1968; Paterson, 2009; Persson, 2012; Persson
and Oscarsson, 2010). Thus, there is a need for further studies using
voter turnout panels in combination with objective data.

This study examines the effect of type of education on voter
turnout using a register-based panel dataset from two elections in
Denmark in 2009 and 2013 with more than 2 million voters. We
focus on college/university education and examine whether more
civic-oriented education programs foster higher turnout than other
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types of education programs of similar length.
The study has at least three advantages over prior studies. First,

the availability of panel data allows us to account for time-invariant
pre-adult characteristics, thereby addressing a central concern in
the study of the relationship between type of education and voter
turnout. As most individuals reach the age of eligibility before
enrolling in college, we use both pre- and post-college enrollment
voter turnout information to follow individuals as they transition
into college. This enables us to provide better causal estimates of
the effect of education type and take into account the self-selection
that causes individuals to choose different types of education.

Second, we have access to objective data on voter turnout and
education. Previous research has argued that misreporting is related
to social desirability (Karp and Brockington, 2005), and this is
potentially important when studying the effect of education. It is
likely that being enrolled in a civic-oriented education program af-
fects norms of voting, which could simultaneously influence actual
turnout and turnout misreporting. Thus, using subjective turnout
data may lead to biases in estimating the causal effect of education.

Finally, we utilize a large-scale, register-based datasetwithmore
than 2 million individuals, which enables us to analyze individuals
who enroll in university education programs with great precision.
Additionally, the objective information about education in the reg-
isters makes it possible to identify an individual's exact type of ed-
ucationprogram (e.g., law, political science, economics), allowing us
to generate fine-grained and objective distinctions between edu-
cation types, which is rarely possiblewith survey data. Moreover, as
a general rule, we have access to all individuals in themunicipalities
included in the study and are therefore not reliant on individual-
level compliance, which increases representation and limits attri-
tion problems. This advantage is particularly important because we
focus on young individuals who are notoriously difficult to reach in
surveys and track over time (Niemi and Hanmer, 2010).

2. Education type and voter turnout

For decades, scholars have consistently noted that highly
educated individuals participate in politics more than the average
citizen (Campbell et al., 1960; Rosenstone and Hansen, 1993). For
example, in their classic study, Wolfinger and Rosenstone (1980)
find that only 38 percent of individuals with 4 or fewer years of
education voted compared to 91 percent of those with at least one
year of graduate school. In fact, many researchers conclude that
education is the socio-demographic variable most strongly corre-
lated with turnout (Wolfinger and Rosenstone, 1980: 17). The
strong and consistent results have led to the description of edu-
cation as the “universal solvent”, nearly always associated with
attentive, knowledgeable and participatory citizens (Converse,
1972; Kam and Palmer, 2008).

The perspective that the descriptive relationship between edu-
cation and voter turnout may be causal (or partially causal) is often
labelled the “education as a cause” view (e.g., Berinsky and Lenz,
2011; Kam and Palmer, 2008; Persson, 2015). Most explanations
of education effects focus on the effects of education content. Ed-
ucation programs can increase cognitive abilities, knowledge and
skills, and these resources may make the task of voting easier
(Hillygus, 2005; Rosenstone and Hansen, 1993). Moreover, educa-
tion may influence citizens' sense of duty to participate at the polls
(Verba et al., 1995) and increase political efficacy (Persson, 2015).
Education might also matter causally from a social network
perspective. In this perspective, education matters not because of
its content but because it affects individuals' social network by
filling it with people engaged in politics. These various mechanisms
may reinforce one another. For instance, students’ feeling of duty to
vote could be directly affected by the norms induced by education
content and by spill-over effects (e.g., Bond et al., 2012; Nickerson,
2008; Sinclair et al., 2012) from their network of other students.

While the vast majority of the existing literature has focused on
lengthof education,manyof the theoreticalargumentsoutlinedabove
can also be applied to type of education. Thus, in addition to being
inherently interesting, focusing on type of educationprovides uswith
an alternative source of variation to test the theories of the education
literature in general. The knowledge and skills acquired in civic-
oriented education (e.g., the social sciences) are likely to be more
relevant for navigating inpolitics than those acquired inother types of
education (e.g., thenatural sciences). Studentspursuing civic-oriented
education programsmay feel more capable of navigating the political
system, which may consequently increase their political efficacy.
Likewise, the possible network effects are likely to be particularly
pronounced in social science programs, as these education types tend
to attract more politically engaged individuals than other education
types of the same length. Again, this may lead to reinforcing effects in
which the content of civic-oriented education programs affects the
individual student directly, which is then reinforced by interactions
with fellow students who are also directly affected.

The view that education causes individuals to vote has been
increasingly challenged in recent decades (e.g., Berinsky and Lenz,
2011; Kam and Palmer, 2008; Persson, 2014). Critics of the notion
that education is causally linked to voting argue that selection into
education depends on a host of pre-adult factors such as intelli-
gence, personality, early socialization, family characteristics, ge-
netic predispositions, and political interest that are difficult to
control for in standard regressions. Similarly, from a social network
perspective, education could merely reflect preexisting social
structures that are conducive to voting (e.g., Hillygus, 2005: 28;
Rolfe, 2012). The more skeptical view of education is often called
the “education as a proxy” view (Berinsky and Lenz, 2011; Kam and
Palmer, 2008; Persson, 2015). An example of this perspective is
parental political interest: children of parents who are highly
politically interested may be more likely to engage in education,
particularly civic-oriented education. Additionally, discussing pol-
itics with your parents during childhood is also likely to lead to a
higher frequency of voting. Therefore, a possible relationship be-
tween length or type of education and voter turnout may be
spurious and could instead be caused by parental interest affecting
both turnout and selection into education. In practice, it is very
difficult to account for all pre-adult factors in cross-sectional re-
gressions; therefore, such models risk overestimating the rela-
tionship between education length and voter turnout and the effect
of civic-oriented education compared to other types of education.

3. Mixed empirical results

The existing evidence regarding the influence of education on
voting is mixed. In the general education literature, the traditional
notion that education has a strong causal effect on turnout has been
challenged, particularly following Kam and Palmer's (2008) influ-
ential article, arguing that educational differences in voter turnout
can be attributed to pretreatment characteristics (e.g., Berinsky and
Lenz, 2011; Persson, 2014; see Persson, 2015 for an overview).
However, other studies, some of which also apply very strong
causal designs, continue to find that education is causally relevant
(e.g., Dee, 2004; Sondheimer and Green, 2010; see Persson, 2015 for
an overview). For instance, Sondheimer and Green (2010) investi-
gate the downstream effects of experiments that changed the
educational attainment of young Americans and document large
effects on subsequent voter turnout.

The mixed results extend to studies focusing on education type.
Several studies find that type of education matters. In an influential
study, Hillygus (2005) unpacks the influence of various types of US



1 The data used for this study are stored on servers at Statistics Denmark. Due to
security and privacy reasons, the data cannot be made available on the Internet.
Researchers interested in replicating the findings are welcome to visit and work
under supervision. Also, a number of other researchers from Danish research in-
stitutions have access to the data and can be helpful if questions arise. The author
can be contacted for references.
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college education and finds that when compared to other types of
education, a social sciencecurriculumincreases turnoutwhile science
and business curricula have negative effects on general political
participation. Similarly,NiemiandHanmer (2010)observea tendency
for lower turnout among natural science students, although the
multivariate difference falls slightly short of statistical significance.
Paterson (2009) reaches a similar conclusion when examining the
types of courses that lead to an individual's highest qualification.
Social science courses in particular increase turnout. Finkel et al.
(2012) report that self-reported turnout is higher among partici-
pants of a civic education program in Kenya than among non-
participants one year after the completion of the program. Janmaat
et al. (2014) focuses on differences between various educational
tracks and finds that tracking leads to inequalities in turnout, sup-
porting the notion that type of education matters. Finally, using a 1-
year panel of university students, Esaiasson and Persson (2014) find
that studying political science increases the value students ascribe to
voting. Taken together, the general pattern across these studies is a
positive education type effect of social science education when
compared to other education types and a negative relative effect of
natural science education. In addition, political science may be a
specific education type that is particularly conducive to voting.

There is also evidence in the literature supporting a null dif-
ference between education types. In fact, one of the first studies of
education type by Langton and Jennings (1968) finds no effect of
civic education in high school and argues that sorting appears to
explain differences across education content areas. The study
concludes that individuals appear to be resistant to further social-
ization once they reach secondary school. Two recent Swedish
studies arrive at the same conclusion. First, Persson and Oscarsson
(2010) investigate an education reform in which the curriculum in
vocational programmes changed to include more social science
content. Using a difference-in-difference approach around the re-
form, they find no evidence of reform effects and conclude that any
difference between the tracks existed before the reform. In a later
study, Persson (2012) reports a similar finding. Based on a one-year
panel of high school students in two educational tracks (theoretical
vs. vocational), he finds no relationship between upper secondary
education and participation. However, another study in the
Swedish context suggest that political science students may be
more positively affected in their voting norms than other social
science students (Esaiasson and Persson, 2014).

The results of these studies are verymixed. If only the number of
studies is considered, therearemorestudies thatfindsupport for the
notion that education typematters than those that do not. However,
most of those studies use cross-sectional designs or longitudinal
designs with only onemeasurement of the dependent variable, and
the share of null findings is higher among the studies using panel
designs. This is most notably the case for Persson and Oscarsson
(2010) and Persson (2012). This inconsistency may arise because it
is difficult to account for factors relating to pre-adult socialization
without using a panel design. It is highly likely that factors such as
being raised in the upper classes of society lead to voting while
simultaneously causing young individuals to select into academic
and civic-oriented education programs. It is also worth noting that
most of the existing studies are from the U.S., the UK or Sweden.

Although the existing studies have contributed substantially to
our knowledge about type of education, few studies have focused
on the content of education programs (Esaiasson and Persson,
2014), and there are a number of methodological limitations in
the existing literature. As indicated above, most studies use cross-
sectional data or one-shot data (Persson, 2012), and the panel
studies that exist primarily use very short time spans in the order of
a year (Esaiasson and Persson, 2014: 383). Additionally, existing
studies mainly rely on self-reported data, which may be
problematic due to the possibility that type of education affects
norms of voting and therefore the tendency to misreport. It should
also be noted that lack of representativeness and attrition are
typically an important concern in the existing literature, as surveys
rely on the compliance of respondents. Thus, there is a need for
further studies that address these concerns while building on the
insights generated by the existing literature.
4. Context of the study

Our data are from the Danish municipal and regional elections
in 2009 and 2013. Denmark has a decentralized government
structure and a large public sector, which renders local govern-
ments important. Municipalities can levy taxes and assume re-
sponsibility for, among other things, services such as child care,
schools, libraries, local road, and care for the elderly. Regions are
mainly responsible for hospitals and themental and primary health
care sectors. Combined spending in the municipalities and regions
amounts to more than 30 percent of the Danish GDP. Elections for
the two entities are held simultaneously, but municipal elections
are widely considered the primary draw for bringing voters to the
polls. The importance of local elections is reflected in the turnout,
which is approximately 70 percent on average. Voter turnout was
65.8 percent in 2009 and 71.9 percent in 2013.

Primary and lower secondary education in Denmark consists of
10 years with an optional extra year (until 2009, 9 years with 2
optional years). After completing compulsory education, students
can select into a general upper secondary or a vocational education
track. More than two-thirds of Danish students choose general
upper secondary education, and less than one-third select voca-
tional education (Ministry of Children, Education and Gender
Equality, 2016b; Thomsen, 2015). The duration of general upper
secondary education is 3 years (in some cases 2 years), and general
upper secondary education tracks prepare students for higher ed-
ucation programs. There are three main types of higher education:
Academy profession degree programs, professional bachelor's de-
gree programs and university bachelor's degree programs (BSc/BA).
The current study focuses on students who transition from general
upper secondary education to different types of university pro-
grams. Slightly less than 40% of students have enrolled in a uni-
versity bachelor's degree program 27 months after completing
general upper secondary education. Of those, approximately 35%
pursue a social science program, slightly less than 30% pursue a
program within the human sciences, approximately 25% pursue a
natural science or technical program, while the remaining
approximately 10% study health (Ministry of Children, Education
and Gender Equality, 2016a). Most students who complete a uni-
versity bachelor's degree program proceed to a master's program.
5. Data and design

We utilize a panel dataset with register information from more
than 2million voters from the 2009 and 2013 Danishmunicipal and
regional elections.1 Turnout is measured objectively using official
voter lists (see Bhatti and Hansen, 2010; Bhatti et al., 2014; Elklit
et al., 2000; Elklit et al., 2005 for a similar approach). In some
municipalities, these voter lists are digital, meaning that a voter is
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registered electronically when receiving her ballot at the polling
station. In other municipalities, voters' names are marked on a
paper list, and in these cases, the lists are manually digitalized by
the municipalities. Access to the voter turnout data depended on
the municipalities' willingness to submit their voter lists to the
study. In 2009, 44 of the 98 municipalities participated, and all 98
participated in 2013 (see Bhatti and Hansen, 2010 and Bhatti et al.,
2014 for a detailed description). A major advantage of this study is
that it exclusively relies on municipal cooperation,2 which mini-
mizes the concerns about representativeness and attrition that
have plagued previous studies. These issues are particularly rele-
vant when studying young individuals who are typically more
difficult to contact and more residentially mobile, which often
creates substantial attrition concerns (Niemi and Hanmer, 2010). A
special advantage of the panel used in the present study is the fact
that it spans 4 years, whereas most of the few panels used in the
existing literature are shorter (Persson, 2012: 202). Additionally, we
have access to information about individuals’ turnout before they
enroll in higher education, allowing us to capture the possible ef-
fects that commence soon after enrollment.

The use of actual turnout information is also important. It is
well-documented that respondents often misreport their turnout
(Bernstein et al., 2001; Karp and Brockington, 2005). This could be
of particular concernwhen studying the effect of education because
one of the potential mechanisms through which education oper-
ates is by affecting individual and collective norms, which could in
turn affect the tendency to misreport. Therefore, self-reported
measures of turnout could lead to overestimation of the effect of
education, as education could plausibly affect both actual turnout
and turnout reporting.

The turnout data, in anonymous form, are merged with
individual-level socio-demographic information from Statistics
Denmark, the official statistics bureau. The most important vari-
ables for the present purpose are those related to current education
and highest level of education completed. The education variables
are available at the level of the individual education program,
enabling us to obtain very fine-grained measures of education type.
For instance, it is possible to distinguish between overall education
areas of study such as social science and natural science and be-
tween specific education programs such as economics and political
science (Statistics Denmark, 2016).

As discussed in the literature review, amain challenge of thisfield
of research is that nearly all the existing literature is based on study
designs thatmeasure turnout in only one election. Thus, it is difficult
to separate the effectof education type fromthatof self-selection into
education, and it is highly likely that those who are more politically
interested choose to engage in education programs with a higher
civic content. To illustrate this challenge, the individuals in our main
analysiswho studied political science in 2013 had a turnout of 90% in
2009beforebeginningtheir studies, in contrast to77%turnout among
those studying a natural science field. In other words, there is sub-
stantial selection into education type that can be difficult to take into
account in a cross-sectional design. We endeavor to overcome this
challenge by exploiting the panel structure of our dataset with data
points in 2009 and 2013. While randomizing education type would
2 Thus, for the municipalities that participated, we had access to all voters in the
municipality with only a few exceptions. In 2009, one of the 44 municipalities
(Esbjerg) only participated with electronic lists, and administrative errors occurred
in four municipalities (one table missing in Copenhagen, six districts missing in
Aarhus, one district missing in Rudersdal, and the electronic lists broke down in one
district in Odense). No individual-level self-selection was involved. In 2013, some
lists were lost in seven municipalities (Lyngby-Taarbæk, Greve, Kalundborg, Sla-
gelse, Esbjerg, Aarhus, and Viborg). Again, there was no individual level self-
selection involved. We had access to 98.93 percent of all voters in 2013.
be ideal, we can study individuals who receive differential exposure
to education between the twowaves of the studye in this case, 2009
and 2013 e and thus account for time-constant individual-level
characteristics. If thosewhoreceivea civic-orientededucationvote in
larger numbers in 2013 given their 2009 turnout, thiswould indicate
that education type matters.

We focus on individuals who were in their senior year of general
upper secondary education (high school) in 2009 and were enrolled
in a university BA degree program in 2013, thus beginning their
university education between 2009 and 2013 (N ¼ 6882 in our
sample). Consequently, we have a pre-treatment point of measure-
ment in 2009 and a post-treatment measure in 2013. Furthermore,
we have substantial variation in the type of BA degree programs that
individuals pursue, and by restricting our study to BA students, the
duration of education programs among the included individuals is
comparable. More specifically, based on the findings of the existing
literature, we compare three types of students with other students:
Natural science/technical science students, social science students
and political science students. Natural science/technical science and
social science education were chosen because they are the overall
education types for which we would expect the lowest and the
highest civic education content, based on the existing literature. Po-
litical science was chosen based on Esaiasson and Persson (2014), as
natural and social sciences are fairly broad education categories with
substantial variation in the civic content. Therefore, we also examine
political science, which is presumably the individual education type
in which we would expect the most civic content and the most
politically oriented peer environment, and which therefore consti-
tutes a highly likely place to search for education type effects.

To estimate the effect of education type in the design, we utilize
exact matching in combination with the regression-based first
difference method. The analysis consists of two steps.

In the first step, we exactly match the treatment and control
groups (i.e., different education types) on a range of 2009 charac-
teristics. We divide the sample into strata of all combinations of the
matching variables and exclude all observations in strata without at
least one match (Blackwell et al., 2009; Iacus et al., 2012). First and
foremost, we match on 2009 turnout in order to compare over time
only the individuals who had similar turnout at the outset. It is likely
that the development path in turnout differs across youth activism.
We also match on the year students began higher education, their
age in years (one year increments), their ethnicity category (ethnic
Dane, immigrant, descendant) and their gender, resulting in 270
strata with at least one individual. We also have access to parental
information for a subset of individuals. Thus, in robustness tests, we
also match on mother's 2009 turnout, father's 2009 turnout,
mother's education level (9 categories) and father's education level
(9 categories), resulting in 2161 strata with at least one individual.

In the second step, we estimate a first-difference model for the
matched sample in which the difference in turnout between 2009
and 2013 is the dependent variable and education type is the main
independent variable. We include weights accounting for the
different relative share of treatment and control individuals in the
matched strata (Blackwell et al., 2009; Iacus et al., 2012). We include
controls for differences between the two elections in terms of the
logarithm of the time an individual has lived at her current residence
anddistance to the polls (Bhatti, 2012; Hansen, 2016; Highton, 2000;
McNultyet al., 2009). This approachwasadopted to take into account
that young individuals often move between finishing upper sec-
ondary education and beginning university studies.

We test the robustness of the results to changes in the matching
and to an exclusively regression-based approach with 2013 turnout
as the dependent variable and control for 2009 turnout as well as a
range of socio-demographic variables in a logistic regression. We
also estimate models with two alternative designs.



Table 1
First-difference analysis of change in turnout based on exactly matched samples of
individuals in their last year of high school in 2009 and in a university BA program in
2013.

(1) (2) (3)

Diff diff diff

Natural/tech science vs. all other subjects �0.0124 e e

(0.0163)
Social science vs. all other subjects e 0.000415 e

(0.0135)
Political science vs. all other subjects 0.180***

(0.0214)
Diff residential stability (log days) 0.0288*** 0.0295*** 0.0185***

(0.00425) (0.00369) (0.00390)
Diff distance to polling station (10,000 m) �0.0328 �0.00761 �0.0162

(0.0219) (0.0196) (0.0216)
Constant 0.00431 0.00172 �0.110***

(0.0127) (0.0112) (0.0107)

Observations 6529 6651 5852
R-squared 0.010 0.011 0.011

Treatment observations matched 1509 2395 238
Treatment observations unmatched 16 40 3
Control observations matched 5020 4256 5614
Control observations unmatched 313 167 1003

Unstandardized OLS coefficients. Robust standard errors in parentheses. *p < 0.05,
**p < 0.01, ***p < 0.001. CEM weight applied. Exact matching on voting in 2009 (2
categories), year of commencing the 2013 education (4 categories), gender (2 cat-
egories), ethnicity (3 categories), age (one category for each age in years).
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6. Results

We estimate the effect of education on voter turnout using first-
difference models for a matched sample. Each of the three groups
of interest e natural/technical science, social science and political
sciencee aremodelled separately, i.e., theyare eachmatchedwithall
other BA-level students.3 Individuals located in strata with at least
one match are included in the first-difference analysis. We include a
weight in the analysis for the different number of treatment and
control observations in each stratum (Blackwell et al., 2009).

Table 1 reveals no significant effects for natural/technical science
and social science in general when compared to other subjects. The
point estimates are in the expected direction, but the effect estimates
are verymodest and far from statistically significant. Thus,wedo not
find statistical evidence for an education type effectwhen examining
the two overall education groups expected to have the lowest and
highest impact on voter turnout. It should be noted that given the
statistical uncertainty, we cannot eliminate the possibility of effects
on the order of up to approximately 3-4 percentage points.

The null finding could be because natural science and social sci-
ence are very broad categories with substantial internal variation in
the degree of civicness in the curriculum and peer characteristics. In
model 3, we delve a step deeper and examine political science, an
education type in which we would expect both peer norms and the
curriculum to be particularly conducive to political engagement and
for which previous studies have found indications of an education
effect (EsaiassonandPersson,2014). Theeffectestimate is substantial.
Individuals commencing a political science program increase their
turnout by approximately 18 percentage points compared to in-
dividuals with similar pre-university education characteristics. It
should be emphasized that this effect is relative to other education
types, i.e., political scientists do not increase their turnout by 18
percent; instead, turnout among political science students increases,
whereas it decreases among students in other programs.
7. Robustness tests and extensions

7.1. Alternative specifications/models

We conduct a range of additional analyses to test the robustness
of the main findings. First, we include in the matching information
that is available about parental characteristics for a subset of the
sample. More specifically, we control for mother's education, fa-
ther's education, mother's 2009 turnout and father's 2009 turnout.
The results are presented in Table A1. The conclusions are largely
unchanged, with the effect of political science decreasing slightly to
approximately 15 percentage points.

Second, whereas in the main analysis we use all the matches
and apply a weight to adjust for the different relative number of
treatment and control observations in each stratum, in Table A2, we
estimate the models based on k2k matching e i.e., we only utilize
an equal number of treatment and control individuals from each
stratum. This eliminates the need for weights, but it decreases ef-
ficiency due to a loss of information (Blackwell et al., 2009). As
expected, the results presented in Table A2 are similar to those
displayed in Table 1, but with higher standard errors.

Third, we test an exclusively regression-based approach with
turnout in 2013 as the dependent variable and a multi-category in-
dicator for education type the main independent variable. The
matching variables from the main analysis are included as control
3 The groups of interest are included in each other's control group e e.g., natural/
technical science is included in the control group when we estimate the effect of
social science.
variables in their 2013-versions along with distance to the polling
station and residential stability. As Table A3 reveals, the coefficients
for social scienceandnatural science remain insignificant, andwestill
obtain a point estimate for political science of approximately 18
percentage points.

7.2. Alternative designs

We also test the robustness of the conclusions to two alternative
designs. First, instead of examining students who transition from
upper secondary education to different university education pro-
grams, we estimate the effect of education type for individuals who
were in theirfirst yearof their BAat the timeof the2009election. The
dependent variable in this model is still the change in turnout be-
tween 2009 and 2013. The main independent variable is the type of
education inwhich the students were enrolled as first-year students
in 2009. The advantage of this alternative design is that we can
eliminate the possibility that an apparent education effect could be
due to differential experiences between the pre-treatment mea-
surement and beginning university education (for instance, differ-
ential experiences in the last year of high school). However, this
advantage comes at a cost, as the design is unable to capture the
instantaneouseffects arising fromthe students’engagement inanew
social environment, as the studentswere already enrolled at thefirst
point of measurement in 2009. Thus, this design likely leads to a
conservative test of the effects of education type.

The results of the tests are presented in Table A4. The effect esti-
mate for political science is still significant; however, with a point
estimate of 5.4 percentage points, it is lower in magnitude than the
estimate observed in the main analysis. As noted above, this is not
surprising given that some of the effect of studying civic-oriented
education may be instantaneous. A contributing factor could also
be that a larger proportion of political science and social science
students pursue some of their master's degree studies abroad than
students in other programs, which would depress their turnout
(Ministry for Research, Innovation andHigher Education, 2013). This
may also be why we find a significant negative effect of approxi-
mately 3 percentage points for students studying social science. The
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estimate for natural and technical science students is positive and
significant, but only approximately 2 percentage points.

Finally,we examine thepossible effects inadesign thatutilizes the
timing of beginning university education to investigate the instanta-
neous effects of education type. We exploit the fact that for the 2009
election, we know the individuals’ future enrollment patterns,
particularlywhether theyenrolled shortly before the election in2009
or shortlyafter theelection in2010.Wewouldexpect individualswho
enroll in, for instance, political science studies in 2009 to be fairly
similar to those who enroll in 2010, except for the fact that the first
group was enrolled at the time of the election, whereas the other
group was not. This should especially be the case when compared to
students who enroll in other types of studies in 2009 and 2010. Thus,
to estimate the short term (instantaneous) effect of education type,
we run a difference-in-differencemodel for thosewho enroll in 2009
and 2010, in which the dependent variable is 2009 turnout and the
independent variables are education type, year and the interaction
betweenyearandeducation type. Thekeyassumptionunderlying this
design is that any difference in turnout between those who enroll in
2009 and thosewho enroll in 2010would be similar across education
types if the individuals had not enrolled in an education program.

Interestingly, as illustrated in Table A5 model 1, the interaction
between beginning studies in 2009 and studying political science is
significantwith a point estimate of 14 percentage points. Thus, of the
students enrolled in a political science program, the difference in
turnout between those who began shortly before the election and
those who began shortly after the election is 14 percentage points
higher than the difference observed for other subjects, indicating a
substantial effect of beginning political science studies compared to
beginningothereducationprograms. This corresponds roughly to the
difference between our main effect estimate and the estimate from
Table A4 of students who had already begun their studies. This ap-
pears to indicate that the effect of studying political science is sub-
stantial, but that a major portion of that effect commences relatively
quickly after beginning political science studies. The effect estimate
for social sciencestudents ispositiveandapproximately4percentage
points. Again, this effect is similar to thedifference between themain
results and the effect estimates that only take into account any
additional effects after beginning studies in the social sciences.

In model 2 and model 3 of Table A5, we conduct two placebo
tests of Table A5, model 1. Instead of examining differences be-
tween students who enrolled in 2009 and 2010, we estimate
identical models for students who enrolled in 2010 and 2011
(model 2) and for those who enrolled in 2011 and 2012 (model 3).
Here, we would expect no effects as none of the groups were
enrolled in higher education before the election. As expected, we
find no significant effects. This strengthens our confidence in the
results of Table A5, model 1.

8. Conclusion

The relationship between education and voter turnout is one of
themostdebated in the recent turnout literature.However, relatively
few studies have explored the effect of education type, and the few
existing studies are based mainly on cross-sectional designs. In this
study, we have used a unique panel dataset with validated turnout
data, high-quality register variables and limited attrition to inquire
into the effects of education on turnout. In our main analysis, we do
not find effects when examining overall education types, even
though our study is relatively high powered. However, when
analyzing political science, an individual education program ex-
pected to have thehighest level of civic content,wefind a substantial
effect of approximately 18 percentage points. The robustness tests
generally confirm these results but add the nuance that a large
portion of the effect appears to be relatively instantaneous.
Our results have several implications for the existing literature.
The results appear to be consistentwithprevious conflictingfindings.
In particular, existing panel studies by Persson and Oscarsson (2010)
and Persson (2012) that explore very general education types find no
effects, whereas Esaiasson and Persson (2014) find effects when
investigating specific education areas with a particularly high civic
content. The results of this study suggest that while education effects
appear to exist for some specific educationprogramswith ahigh civic
content, overall education types do not appear to differ.

The finding that a large portion of the effect may be instanta-
neous is interesting from a theoretical perspective. While we have
made no attempts in this study to distinguish the different mech-
anisms through which education may operate, one could speculate
that some possible mechanisms are more likely to commence faster
than others. For instance, peer effects are likely to have an impact
faster than knowledge effects. A large portion of the effects appears
to occur within a year, suggesting that potentially fast-moving
mechanisms are at least part of the explanation for the education
type effects. From an individual perspective, the potential impor-
tance of peer effects does not render education less valuable in
terms of voting, since education appears to encourage individuals
to engage in networks that are conducive to voting. However, from
a societal perspective, peer effects may limit the mobilizing po-
tential of education, if what matters is who is placed together and
not the content towhich they are exposed. This being said, it should
be emphasized that not all of the effect appears to occur within one
year and that one cannot dismiss the possibility that content may
also have relatively instantaneous effects.

The timing of the effects also has important methodological im-
plications for the literature. A possible approach for panel studies
could be to examine students at the beginning of their studies and
repeat themeasurement at a later time. This is the only practical and
feasible approach in most cases, since it is difficult to ascertain in
advance who will select into a particular type of education in the
future unless a very large panel is available, as in the present study.
However, such an approach could lead to an underestimation of the
education type effect if a large portion of the effect occurs within a
short period after beginning studies. Thus, in future panel studies of
education type effects and education effects in general, we recom-
mend paying special attention to the timing of the first point of
measurement. Specifically, we recommend establishing a first point
of measurement that is no later than shortly after enrollment.

Whilewe believe that our design offers a substantial contribution
to the existing literature on identifying the causal effect of education
type, an avenue for further research could be to use even stronger
methods for identification such as randomized or quasi-randomized
designs. Certainly, the ideal designwould be true randomization in a
framework inwhichcompliancewith the randomizationprocedure is
high. However, such design opportunities are rare, as is evident from
the literature on the effects of education length (Persson, 2015). A
related avenue could be to consider quasi-random variation in, for
instance, admissions. In systems inwhichenrollment isbasedonGPA,
one interesting possibility could be to compare individuals who are
slightlyabove the admission threshold foraprogramto thosewhoare
slightly below the threshold. Such a design would not be without
challenges. First, the estimated effectwould be a local effect for those
who are situated close to the threshold. Additionally, those who fall
belowthe thresholdwill likelyoften select intovery similar education
types or opt to attempt to gain admission the following year. Even so,
randomized and quasi-randomized designs offer the potential to
further improve identification.
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Table A1
First-difference analysis of change in turnout based on exactlymatched samples of in
in 2013.

(1)

Diff

Natural/tech science vs. all other subjects �0.0157
(0.0208)

Social science vs. all other subjects e

Political science vs. all other subjects e

Diff residential stability (log days) 0.0134*

(0.00628)
Diff distance to polling station (10,000 m) �0.0155

(0.0277)
Constant �0.0929***

(0.0190)

Observations 3256
R-squared 0.003

Treatment observations matched 875
Treatment observations unmatched 393
Control observations matched 2381
Control observations unmatched 1968

Unstandardized OLS coefficients. Robust standard errors in parentheses. *p < 0.05, **
categories), year of commencing the 2013 education (4 categories), gender (2 categ
voting in 2009 (2 categories), father voting in 2009 (2 categories), mother's educat

Table A2
First-difference analysis of change in turnout based on exactly matched sa
university BA program in 2013. K2k matches forced.

(1)

Diff

Natural/tech science vs. all other subjects �0.016
(0.0192

Social science vs. all other subjects e

Political science vs. all other subjects e

Diff residential stability (log days) 0.0325
(0.0052

Diff distance to polling station (10,000 m) �0.035
(0.0307

Constant 0.0184
(0.0169

Observations 2944
R-squared 0.014

Treatment observations matched 1472
Treatment observations unmatched 53
Control observations matched 1472
Control observations unmatched 3861

Unstandardized OLS coefficients. Robust standard errors in parentheses. *p
forced. Exact matching on voting in 2009 (2 categories), year of commencin
categories), age (one category for each age in years).
Appendix
dividuals in their last year of high school in 2009 and in a university BA program

(2) (3)

diff diff

e e

�0.0177 e

(0.0166)
e 0.151***

(0.0251)
0.0200*** 0.0112
(0.00528) (0.0174)
�0.0258 �0.00828
(0.0245) (0.0292)
�0.0623*** �0.114**

(0.0168) (0.0409)

3616 1945
0.006 0.012

1449 178
545 33
2167 1767
1456 3639

p < 0.01, ***p < 0.001. CEMweight applied. Exact matching on voting in 2009 (2
ories), ethnicity (3 categories), age (one category for each age in years), mother
ion (9 categories), father's education (9 categories).
mples of individuals in their last year of high school in 2009 and in a

(2) (3)

diff diff

0 e e

)
0.00581 e

(0.0150)
e 0.193***

(0.0365)
*** 0.0303*** 0.0174
0) (0.00429) (0.0118)
5 �0.0165 0.0450
) (0.0241) (0.0544)

�0.00263 �0.120**

) (0.0135) (0.0409)

4734 476
0.011 0.063

2367 238
68 3
2367 238
2056 6379

< 0.05, **p < 0.01, ***p < 0.001. No CEM-weight applied. K2k matches
g the 2013 education (4 categories), gender (2 categories), ethnicity (3



Table A3
Regression of turnout in 2013 based on a sample of individuals in their last year of high school in 2009 and in
a university BA program in 2013.

(1)

Diff

Other subjects Ref.

Natural/tech science �0.0128
(0.0139)

Social science �0.0150
(0.0122)

Political science 0.179***

(0.0165)
Voted in 2009 0.257***

(0.0143)
Began current education in 2010 Ref.

Began current education in 2011 �0.0224
(0.0216)

Began current education in 2012 0.0386
(0.0221)

Began current education in 2013 �0.00186
(0.0244)

Danish ethnicity Ref.

Immigrant �0.257***

(0.0302)
Descendent �0.230***

(0.0290)
Woman 0.0244*

(0.0104)
Residential stability (log days) 0.0188***

(0.00455)
Distance to polling station (10,000 m) �0.116*

(0.0497)
Age in years dummies included Yes
Constant 0.428***

(0.0390)

Observations 6868
R-squared 0.120

Unstandardized OLS coefficients. Robust standard errors in parentheses. *p < 0.05, **p < 0.01, ***p < 0.001.
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Table A4
First-difference analysis of change in turnout based on exactly matched samples of individuals in their first year of a university BA program in 2009.

(1) (2) (3)

Diff diff diff

Natural/tech science vs. all other subjects 0.0229* e e

(0.0109)
Social science vs. all other subjects e �0.0324*** e

(0.00910)
Political science vs. all other subjects e e 0.0537*

(0.0224)
Diff residential stability (log days) 0.0292*** 0.0254*** 0.0149***

(0.00270) (0.00242) (0.00237)
Diff distance to polling station (10,000 m) �0.0406* �0.0328 �0.0343

(0.0175) (0.0177) (0.0178)
Constant 0.0735*** 0.0710*** �0.103***

(0.00623) (0.00590) (0.00524)

Observations 16340 16450 13833
R-squared 0.010 0.008 0.004

Treatment observations matched 3689 5935 431
Treatment observations unmatched 12 24 1
Control observations matched 12651 10515 13402
Control observations unmatched 280 158 2798

Unstandardized OLS coefficients. Robust standard errors in parentheses. *p < 0.05, **p < 0.01, ***p < 0.001. CEM weight applied. Exact matching on voting in 2009 (2 cat-
egories), gender (2 categories), ethnicity (3 categories), age (one category for each age in years).



Table A5
Regression of turnout in 2009 based on samples of individuals beginning their university BA program in 2009e2010, 2010e2011 and 2011e2012.

(1) (2) (3)

2009e2010 (main) 2010e2011 (placebo I) 2011e2012 (placebo II)

Other subjects Ref. Ref. Ref.

Natural/tech science �0.0267* �0.0228* �0.0343**

(0.0105) (0.0104) (0.0123)
Social science �0.0329*** �0.0217* �0.0255*

(0.00924) (0.00928) (0.0107)
Political science 0.120*** 0.137*** 0.126***

(0.0245) (0.0205) (0.0217)
Began education in 2009 0.0338*** e e

(0.00830)
Began education in 2010 Ref. �0.00353 e

(0.00860)
Began education in 2011 e Ref. 0.0192*

(0.00902)
Began education in 2012 e Ref.

Began education in 2009*natural science 0.00936 e e

(0.0138)
Began education in 2009*social science 0.0383** e e

(0.0122)
Began education in 2009*political science 0.137*** e e

(0.0292)
Began education in 2010*natural science �0.00624 e

(0.0144)
Began education in 2010*social science e �0.0128 e

(0.0129)
Began education in 2010*political science e �0.0166 e

(0.0318)
Began education in 2011*natural science e e 0.0121

(0.0157)
Began education in 2011*social science e e 0.00388

(0.0138)
Began education in 2011*political science e e 0.00856

(0.0297)
Danish ethnicity Ref. Ref. Ref.

Immigrant �0.336*** �0.300*** �0.309***

(0.0100) (0.0126) (0.0143)
Descendent �0.275*** �0.253*** �0.245***

(0.0153) (0.0161) (0.0191)
Woman 0.00602 0.00816 0.0225***

(0.00559) (0.00591) (0.00636)
Residential stability (log days) 0.0311*** 0.0284*** 0.0349***

(0.00171) (0.00182) (0.00208)
Distance to polling station (10,000 m) �0.0486*** �0.0276* �0.00761

(0.0117) (0.0111) (0.0102)
Age in years dummies included Yes Yes Yes

Constant 0.534*** 0.597*** 0.530***

(0.0192) (0.0171) (0.0189)

Observations 32493 27962 22951
R-squared 0.063 0.072 0.103

Unstandardized OLS coefficients. Robust standard errors in parentheses clustered by individual. *p < 0.05, **p < 0.01, ***p < 0.001.
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