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Introduction
Explaining voter turnout is a central preoccupation of political scientists. This is due in no small
part to the apparently paradoxical element of participation (Grofman 1993). The probability
of being decisive in an election is very small (e.g. Gelman, Katz, and Bafumi 2004; Riker and
Ordeshook 1968) and thus individuals can reasonably expect to receive the same benefits from the
outcome of an election if they do not vote. Yet, modern democracies normally witness a majority
of citizens casting ballots. Why then do we witness such high rates of turnout? Among the most
important explanations is that individuals feel a duty to vote (Riker and Ordeshook 1968; Blais
and Young 1999; Blais 2000). According to this explanation, some citizens feel morally compelled
to vote and do so independently of the expected benefits of an election.
Duty is not the only prominent explanator of political participation. In their review of work on
political participation, Fowler and Dawes (2008) count 33 different factors thought to predict voter
turnout, encompassing demographic, attitudinal or behavioral, social, and institutional factors
(p 589). These factors have measurably increased our knowledge; however, such environmental
accounts still only explain a relatively modest portion of the variance in political participation. In
the face of this, some scholars have begun to ask whether there exists a genetic basis to political
participation (Fowler, Baker, and Dawes 2008; Fowler and Dawes 2008; Dawes and Fowler 2009).
The goal of this note is to examine whether one of the most central explanators of the decision to
vote – a sense that voting is a duty – is itself heritable. To do so, we employ a twin study design
with 566 twin pairs in the United States. We find that a significant amount of variance in the
belief that voting is a duty is heritable. These results suggest that we should examine whether
predictors of turnout we previously believed to be environmental are instead more deeply rooted.

The Role of Duty
Duty has long-played a role in the explanation of voter turnout. Beginning with Riker and
Ordeshook, duty was used to resolve the paradox of participation. More recently, Blais has
argued that duty, which he defines as “the belief that not voting in a democracy is wrong (Blais
2000, 93)” is the single most important predictor of the decision to vote. To demonstrate this,
he reviews survey evidence suggesting that a majority of citizens in several countries (Canada,
Britain, France, and the United States) express agreement that voting is a duty, even when the
outcome of an election is foregone or unimportant (p. 94). Second, in three original studies, he
finds that controlling for other factors known to affect the decision to vote, duty is the single
largest explanator and proves decisive for about half or respondents (p. 112).
In addition to these findings, we note that some group-based explanations of the decision to
vote Uhlaner (e.g. 1986, 1989b,a, 1999) likewise assume that citizens are motivated by a sense

of duty. Indeed, Blais also argues that a sense of duty captures the motivation of citizens who
“are concerned with the well-being of their community as much as with their own self-interest
(Blais 2000, pp?).” More recently, scholars have argued that such concern should be modeled
more dynamically than with a fixed D term (see Edlin, Gelman, and Kaplan 2007; Fowler 2006;
Fowler and Kam 2007; Loewen 2010). But the point remains that such motivations are likely to
be at least partially covered by a citizen’s sense that they have an obligation to vote.

Linking Genes, Duty, and Voting
Motivated by earlier research studying the genetic basis of political attitudes (Martin, Eaves,
Heath, Jardine, Feingold, and Eysenck 1986; Alford, Funk, and Hibbing 2005) and behavior
(Hatemi, Medland, Morley, Heath, and Martin 2007), Fowler, Baker, and Dawes (2008) tested
whether a significant proportion of the variation in voter turnout could be attributed to genetic
factors. Based on two different samples of identical and non-identical twins, the authors found
that genes accounted for more than half of the variation in turnout. Three follow-up studies,
Fowler and Dawes (2008), Dawes and Fowler (2009), and Dawes and Loewen (2009) found significant associations between four variants known to play an important role in the serotonin and
dopamine neurotransmission systems and self-reported turnout.
In this note, we examine whether a sense that voting is a duty is heritable. We argue that this
is likely the case for two reasons. First, duty can be conceptualized as a pro-social orientation.
Such orientations have exhibited large degrees of heritability in previous studies (McGue, Bacon,
and Lykken 1993; Rushton, Fulker, Neale, Nias, and Eysenck 1986; Scourfield, John, Martin, and
McGuffin 2004; Cesarini, Dawes, Johannesson, Lichtenstein, and Wallace 2008, 2009). Second,
recent work on voter turnout has shown that duty acts to mediate other personality factors
such as conflict avoidance and efficacy (Blais and Labbé-St-Vincent 2009). Related personality
traits such as harm avoidance, social potency, and alienation are heritable (Bouchard and Loehlin
2001) suggesting measures of duty may be capturing other factors that are themselves heritable.
Accordingly, we employ a twin study design to estimate the heritability of a duty to vote. Before
discussing our data, we briefly review previous work on genetic explanations of political behavior
and how they influence our investigation.
It is important to make clear how we think such studies should reshape our understanding
of political behavior. These findings do not suggest that there is a single ‘voting gene’ or that
the decision to vote is predetermined by one’s DNA. Rather, such studies suggest that genetic
variation is likely linked to political participation through many of the factors previously found
to affect voter turnout. For example, Dawes and Loewen (2009) examine the link between polymorphisms on the CHRNA6 gene and voter turnout because this gene has previously been linked
to differences in patience, and patience has previously been linked to voter turnout (Fowler and
Kam 2006). Likewise, Fowler and Dawes (2008) demonstrate that variations on the 5HTT gene
interact with religious attendance to explain variation in voter turnout. Thus, they demonstrate
how the link between religious attendance and voter turnout may be conditioned on the version
of a gene an individual possesses. In the same article, they show how a gene related to social
behavior (MAOA) is also related to political participation. While the relationship between this
gene and turnout is modeled as direct in the paper, we note that MAOA has previously been
linked to differences in antisocial behaviour (Balciuniene and Jazin 2001). Accordingly, the likely
mechanism by which MAOA predicts voter turnout is in the development of the prosocial traits
that have previously been correlated to voter turnout but were unmeasured in their data. All
of these findings suggest that genes affect voter turnout through their effects on factors more
proximate to the decision to vote. Those furthering the study of the genetic basis of political
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participation should look to previously established correlates and identify either the genes associated with them (through a gene association study) or their heritability (through a twin study).
We use the latter approach to demonstrate that the sense that voting is a duty is heritable.

Methods and Data
To examine whether a sense of duty to vote is heritable, we use a twin study design. We first
describe the logic of twin studies and then describe our data. Following this, we turn to our
results and conclusions.

Twin Studies
Twin studies compare the behavior (or phenotypes) of twins who share 100% of their genetic material (identical or monozygotic twins) to those who share 50% of their genetic material (fraternal
or dizygotic twins). In our case, we are interested in knowing whether the rate of concordance (or
similarity) in viewing voting as a duty is higher among monozygotic twins than among dizygotic
twins. If we can assume that these different sets of twins share comparable environments, then
we can further generate estimates of how much of the variance in senses of duty to vote are
attributable to genes, to shared environments, and to individual experiences. Previous studies
have examined the assumption of comparable environments and have largely dismissed concerns
that MZ and DZ twins are raised in significantly different environments (references, include PS
references).
To generate such estimates, we assume that variance in behavior is due to three factors:
additive genetic factors (A), shared environmental factors among twin pairs (C), and unshared
environmental factors among twin pairs (E).1 Taken together, these estimates give us the ACE
model (Evans, Gillespie, and Martin 2002). This model does not allow us to observe environmental and genetic effects directly, but it does allow us to estimate their effects by observing the
covariance between different types of twins. The ACE model can be expressed as:
yij = µ + Aij + Cj + Eij

(1)
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The covariance equations reflect that fact that DZ twins share on average 50% of their genes
whereas MZ twins share all of their genes. We also assume that MZ and DZ twins are reared
in comparable environments. Based on these equations, we can estimate the ACE model via a
random effects regression model with the 2 × 2 variance-covariance matrix is specified as:
1

We note that C and E do not correspond perfectly to familial and non-familial influences, respectively. It is
possible for twins to have idiosyncratic experiences within the home (for example, a parent favoring one child over
another) and shared experiences outside of the home (for example, having the same teacher). Likewise, these do
not correspond perfectly to childhood and adult experiences, respectively (Turkheimer and Waldron 2000).
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where R is the genetic relatedness of the twin pair equaling 1 for MZ twins and 12 for DZ twins.
We follow the ACE model parameterization described in Rabe-Hesketh, Skrondal, and Gjessing
(2007). Since our dependent variable has 11 categories, we model it as an ordered probit. We use
the variances of the random effects to generate estimates of heritability, common environment,
and unshared environment.2 Since the residual variance is fixed in a probit model this ACE
model is unidentified. Therefore, we must fix σE = 1. Also included in the model are controls
for age and gender.
The likelihood functions in genetic models often present computational challenges for maximum likelihood approaches because they contain high-dimension integrals that cannot be evaluated in closed form and thus must be evaluated numerically. This has prompted the increasing
use of Bayesian methods, implemented using Markov Chain Monte Carlo (MCMC) algorithms,
to estimate the variance components in ACE models.3 This is the approach we take for this note.
We choose vague prior distributions to ensure they do not drive our results. For the thresholds
we use a mean-zero normal distribution with variance 1, 000, 000 and for the precision parameters
2 and σ 2 we use a Pareto distribution with shape parameter equal to 1
2
, σE
associated with σA
C
and scale parameter equal to 0.001 which is the equivalent of putting a uniform (0, 1000) prior
on the variances.4 We began sampling from the joint posterior distribution after convergence
was established using the Brooks and Gelman (1998) statistic (values of less than 1.1 on each
parameter indicate convergence). For all of the models the burn-in period was 100, 000 iterations
and the chains were thinned by 100.
In addition to estimating an ACE model, we estimated all of the possible submodels models
to compare model fit. These include an AE model, which assumes only heritability and common
environment, a CE model, which assumes only common and unshared environment, and an E
model. If a submodel fits better than the general ACE model, this suggests the variance or
variances not included in the submodel should not be included. To compare the submodels
we used the deviance information criterion (DIC), a Bayesian method for model comparison
analogous to the Akaike Information Criterion (AIC) in maximum likelihood estimation. Models
with smaller DIC are considered to be superior (Gelman et al. 2004).

Data
For data, we rely on the MacArthur Foundation’s Survey of Midlife Development in the U.S.
(MIDUS) survey. The survey was conducted in 1994-1995. The entire survey is based on a
probability sample of all adults in the United States aged 25-74, with an oversample of men aged
65-74. A separate sampling procedure was adopted for twins in which 50,000 American were
canvassed; when twins were located in the sample, their twin was also invited to complete the
survey. This generated an effective sample of 303 monozygotic twin pairs and 258 dyzygotic twin
pairs.
MIDUS is principally concerned with physical and mental health, but does include some
questions related to politics. For our dependent variable, we make use of a question related
to voting, which is embedded in a series of other questions about various social and helping
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For a detailed discussion of Bayesian ACE models, we refer to van den Berg, Beem, and Boomsma (2006).
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A Pareto distribution has proven to work well for variance components in genetic models (Burton et al., 1999;
Scurrah et al., 2000).
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activities. The question wording was: “Here is a list of hypothetical situations. Please rate how
much obligation you would feel if they happened to you, using a 0 to 10 scale where 0 means ‘no
obligation at all’ and 10 means ‘a very great obligation.’ If the situation does not apply to you,
please think about how much obligation you would feel if you were in this situation.... To vote
in local and national elections?” The median answer was 9.
Table 1 presents the key demographic characteristics of our sample for each type of twins
pair, including age, income, education, gender, and ethnicity. It also includes our dependent
variable.

Age
Male (%)
Income
Education
Religious attendance
Black (%)
Vote

Monozygotic
Mean S.E.

Dyzygotic
Mean S.E.

44.8
44.4
77435
6.91
1.88
4.4
7.97

45.9
38.0
70034
6.37
1.96
4.3
7.98

0.49
2.0
2537
0.10
0.06
0.8
0.11

12.5
2.1
2636
0.11
0.06
0.9
0.12

Difference of
Means Test
p-value
0.18
0.03
0.02
0.00
0.32
0.94
0.99

Table 1: Summary Statistics, by Zygosity. Note: These data test for significant differences in environments
between monozygotic and dyzygotic twin paris. Age is measured in years. Male is measured 0 or 1. Income
is measured in thousands of dollars. Education is measured by level of on a scale from 1 to 12. Religious
attendance is measured on a scale from 0 to 4. Black ethnicity is measured as 0 or 1. Vote is measured
0 to 10. The p-value is for the test of the hypothesis that the mean of the MZ and DZ distributions are
the same. We utilized adjusted Wald tests for equality taking into account nonindependence within twin
families (Liang and Zeger 1986).

We did find some significant environmental differences between MZ and DZ twins (Table
1 ). These could represent violations of the comparable environments assumption. We do note,
however, that these twins were all drawn from the same random sample of American adults.
Moreover, this twin sample has been widely used elsewhere (REFERENCES). Finally, these
differences appear substantively small, representing, for example, a difference of just 10% in
income.

Results
The first step in assessing the potential role of genetic factors is to compare the correlation
among MZ twins to that of DZ twins. For voting, the bootstrapped spearman correlation for
MZ twins is 0.39 (95% CI = 0.29, 0.48) and for DZ twins is 0.22 (95% CI = 0.09, 0.33). The
difference in correlations is significant (p = 0.014, one sided). These correlations are suggestive
that genetic factors play a significant role. The ACE model, controlling for gender and age, yields
a heritability estimate of 34% (95% CI = 12%, 50%). The estimate for common environment is
11% (95% CI = 1%, 29%) and the estimate for unshared environment is 55% (95% CI = 45%,
66%). Figure 1 shows the 95% credible area of the joint estimates. The figure clearly shows that
shared environment plays a very small role in the model and that dropping it may be appropriate.
We examine submodels in Table 2. The models suggest heritability estimates of 34% and 46%.
The DIC value is smallest for the AE model, suggesting that the model that best explains variance
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Figure 1: The heritability of a sense of duty to vote. Ternary plot shows the posterior distribution
of estimated components of total variance in an ACE model of voting among MIDUS subjects. The
plot represents the proportions of three variance components (genetic, shared environment, and unshared
environment) that sum up to one. A point in the center indicates all three components contribute equally,
whereas a point at a vertex indicates that a single component fully explains the variance. Colors indicate
credible areas calculated by using 2,000 posterior draws to estimate a three-dimensional kernel density.
The blue areas indicate the highest density regions with the most credible estimates, while the beige areas
contain 95% of the draws (i.e., the probability that the true estimates lie outside the colored region is
0.05. Mean heritability is estimated to be 34%.
between siblings is one composed of heritability and unshared factors. This model suggests a
heritability estimate of 46% (95% CI = 35%, 56%) and unshared environment estimate of 54%
(95% CI = 44%, 65%). Whether we take the ACE or the AE model, it remains that a substantial
degree of the sense that voting is a duty appears to be heritable and prior to environmental
influences. Moreover, we note that this share of explained variance is similar to those previously
reported for turnout and political participation (Fowler, Baker, and Dawes 2008, pp. 240-242).

Discussion
We have used a twin-study design to examine whether the belief that voting is a duty is heritable.
Our results suggest that this is the case and thus concord with earlier work that has demonstrated
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Model
ACE
AE
CE
E

Heritability (%)
34 (12, 50)
46 (35, 56)

Shared Environment (%)
11 (1, 29)
35 (27, 44)

Unshared Environment (%)
55 (45, 66)
54 (44, 65)
65 (56, 73)

DIC
3992
3987
4044
4179

Table 2: Summary of Model Results. Note: The ACE model consists of additive genetic factors (A),
shared or common environmental factors (C), and unshared environmental factors (E). The model includes
303 MZ and 258 DZ twin pairs. It is estimated with controls for age and gender

the heritability of voter turnout and political participation (Fowler, Baker, and Dawes 2008) and
the molecular basis of participation (Fowler and Dawes 2008; Dawes and Fowler 2009; Dawes and
Loewen 2009). This work likewise complements that demonstrating that partisan attachment,
another strong predictor of participation, is also heritable (Settle, Dawes, and Fowler 2008).
It likewise adds to work suggesting that more general pro-social orientations may be heritable
(McGue, Bacon, and Lykken 1993; Rushton, Fulker, Neale, Nias, and Eysenck 1986; Scourfield,
John, Martin, and McGuffin 2004; Cesarini, Dawes, Johannesson, Lichtenstein, and Wallace 2008,
2009). Overall, then, our work adds to the growing literature suggesting that important variation
between individuals in their political orientations and behaviors may be deeply rooted (Alford,
Funk, and Hibbing 2005; Hatemi, Hibbing, Alford, Martin, and Eaves 2009; Oxley, Smith, Alford,
Hibbing, Miller, Scalora, Hatemi, and Hibbing 2008).
A sense of duty is thought to be central to the decision to vote. Despite this, most accounts
of the development of duty have ignored possible heritable differences. Analysts have instead
mostly asked how parental influence (Plutzer 2002), socialization (Cho 1999), and experiences
in early elections (Franklin 2004; Johnston, Matthews, and Bittner 2007) may inculcate the
habit of voting. We have taken another tack in this note by asking if the sense that voting is
a duty is heritable. This is not to argue that arguments based in socialization are incorrect.
Quite the contrary, they tell us much about the factors that influence the decision to engage in
politics. What our work does suggest is that some portion of these influences are likely prior to
socialization. The task of (some) researchers, then, is to continue examining the degree to which
genes exercise an influence, to identify which genes may account for this influence, and explore
how these genes may interact with different environments to explain an even broader array of
political behaviors and orientations.
We think genes likely influence personality traits which in turn influence a feeling of duty
to vote and ultimately whether or not one goes to the polls. Our goal here is to document
evidence of a relationship between genes and duty. Ultimately, a genetically informative data set
containing measures of personality traits, political attitudes, and turnout behavior is required to
better understand and test our proposed causal chain. Further, twin studies are a good starting
point to identify whether it is worthwhile to investigate potential relationships however they do
not tell us which genetic variants are associated with voter turnout. Knowing these variants will
help illuminate causal pathways and identify potential mediators.
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