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ABSTRACT.Twin studies have revealed political ideology to be partially heritable. Neurological research has shown
that ideological differences are reflected in brain structure and response, suggesting a direct genotype-phenotype
link. Social and informational environments, however, also demonstrably affect brain structure and response.
This leads to a ‘‘chicken-and-egg’’ question: do genes produce brains with ideological predispositions, causing the
preferential absorption of consonant information and thereby forming an ideology, or do social and informational
environments do most of the heavy lifting, with genetic evidence the spurious artifact of outdated methodology?
Or are both inextricably intertwined contributors? This article investigates the relative contributions of genetic
and environmental factors to ideological development using a role-play experiment investigating the development
of opinions on a novel political issue. The results support the view that the process is bidirectional, suggesting
that, like most traits, political ideology is produced by the complex interplay of genetic and (social/informational)
environmental influences.
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R ecent research has powerfully challenged the
assumption that our political ideologies are
formed exclusively through socialization. In-

stead, it now seems settled that genes also play a role
in the formation of political ideologies and that con-
temporary politics can be accurately viewed, at least in
part, as an evolutionary exaptation — a trait or suite of
traits that evolved to serve one or several purposes but
now serves a different purpose(s). Rather than ideology
being a uniquely modern phenomenon produced only
by social, economic, philosophical, and political devel-
opments, it seems to be just as much a product of biolog-
ical evolution.1 That is, the evolutionary developments
that allowed our species to effectively cooperate within
groups and compete between groups are now playing
a role in shaping contemporary political ideologies.
Ideology is defined here according to Jost, Federico,
and Napier’s synthesis of critical and value-neutral
understandings as ‘‘both genuine (and even highly
accurate) attempts to understand, interpret, and orga-
nize information about the political world as well as
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conscious or unconscious tendencies to rationalize the
way things are or, alternatively, the desire for them to
be different.’’2

There is substantial evidence that genes influence
the development of political ideology and that political
ideology correlates with the structure and response pat-
terns of our brains.3,4 We also know that environmental
factors are important determinants of political ideology:
for example, a baby born to right-wing parents in the
United States who is then adopted by a family in North
Korea is entirely unlikely to develop an ideology of
limited government and Christian values in her new
home. Differences in political ideology, which can be
observed on a neurological level, seem to be caused
both by genes and by environmental factors. But are
they primarily caused by genes, which set in motion a
process by which we tend to select our environments
and sources of information in accordance with our ge-
netic ideological-predispositions? Or are they primarily
caused by our environments, which set in motion a
snowballing process by which we tend to select friends,
schools, jobs, media sources, and the like that rein-
force the ideology to which our initial familial environ-
ment predisposed us? This is what Jost, Noorbaloochi,
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and Van Bavel term the ‘‘chicken-and-egg problem,’’
arguing that the solution is

a dynamic, recursive theoretical framework in
which the connection between physiological (and
psychological) functioning and political outcomes
is conceived of as bidirectional rather than uni-
directional. Political orientation, we submit, is
the product of an ‘‘elective affinity’’ between
the discursive, socially constructed elements of
ideological belief systems and the psychological
constraints, motives, and interests of those who
are drawn to those belief systems.5

As a preliminary test of this proposed solution, this
article uses a role-play method to test for the influence
of both genes and (social/informational) environment
on the development of opinions on a novel political
proposal. It is hypothesized that the outcome (opinion)
will be bidirectionally influenced by both sets of factors,
providing a rough model of innumerable such instances
of opinion formation over the long-term process of ide-
ological development.

Genetic effects on the development of
political ideology

Perhaps the easiest or most direct way to test for the
effects of genes on human behaviors and dispositions
arises from a kind of natural experiment provided by
identical and fraternal twins. Identical (monozygotic)
twins come from the same fertilized egg and share
roughly 100% of their genes, while fraternal (dizygotic)
twins come from two separate fertilized eggs and share
roughly 50% of their genes, as do all siblings. Recent
research has challenged this assumption,6 as epigenetic
changes over the lifetime may make identical twins’
DNA diverge. Hence, the first place to look for genetic
effects on any trait is in the differences and similarities
between identical and fraternal twins. If a sample
of identical twins correlates at a rate of 80% on a
given trait (for example, if 8 out of 10 identical twins
have the same favorite flavor of ice cream), and a
paired sample of fraternal twins correlates at a rate of
40% on that same trait (only 4 out of 10 share the
same favorite flavor), then we can estimate that on
the level of population (not the individual level), ice
cream preferences are 40% heritable. In other words,
40% of the population-level variation in ice cream
preferences can be linked to genetic heritability. The

remaining 60% of variation can be ascribed to shared
environmental influences (such as the ice cream flavors
available at home), unique environmental influences
(such as one’s own friends and the influence of their
flavor preferences), and measurement error.

Twin studies of political attitudes have consistently
found that heritable genetic factors play a significant
role. Opinions on political issues such as pacifism, so-
cialism, capitalism, foreign aid, gay rights, and federal
housing have been found to have a heritability compo-
nent of 32% on average.7 Political ideology has been
found to be 56% heritable, egalitarianism 50% heri-
table, and right-wing authoritarianism 48% heritable.8

Forms of political participation have been found to
be partly heritable, with estimates of 35% for attend-
ing protests, 41% for voting and contacting officials,
44% for financial contributions, and 52% for contact-
ing government officials.9 Broadening the focus of twin
studies by including extended family members in heri-
tability estimates produces much the same results.10,11

Studies looking at the heritability of political atti-
tudes over time have found that environmental influ-
ences play a stronger role during childhood, while ge-
netic influences assert themselves to a greater extent
after children have left their parents’ home.12,13 A rare
study that investigated differences in heritability be-
tween right-wing and left-wing ideologies found that
genetic influences on the development of left-wing ideol-
ogy were more affected by the home environment, while
genetic influences on the development of right-wing ide-
ology were more affected by one’s unique environment
outside of the home.14

These sorts of results have also been found in cross-
cultural studies, with heritability estimates of political
ideology varying across countries but remaining signif-
icant at an average level of around 40%.15 Environ-
mental influences on political ideology were found to
vary much more dramatically across countries, leading
the study’s authors to conclude that ‘‘the genetic path-
ways undergirding political ideology remain similar in
people of relatively similar genetic ancestry, but emerge
in different manifestations within different cultures and
variegated political environments. Genetic influences on
political ideology are not boundless.’’16

Overall, these studies seem to show that different sets
of genes may create varying levels of susceptibility to
particular political ideologies.17 It is not as though they
suggest the existence of a ‘‘socialism’’ gene that disposes
people to be favorable to socialism, or a ‘‘federal hous-
ing’’ gene that makes people support the idea of the
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government providing low-cost housing for the poor.
Rather, these twin studies suggest that genes have broad
effects on our individual psychology and personality,
which, in turn, make us more likely to adopt one polit-
ical position rather than another. For instance, genetic
variations that affect one’s sensitivity to fear may affect
our reactions to unknown outsiders, making us more
likely to take one or another stance on the issue of immi-
gration policy.18 While some studies have suggested that
genes affect personality variables, which, in turn, influ-
ence the development of political ideology, more recent
work has cast doubt on this link.19 Some studies suggest
that this link may be better explained by needs for
cognition and cognitive closure influencing ideology.20

Cognitive ability, which has a genetic heritability com-
ponent, has repeatedly been shown to dispose people
toward left-wing ideology.21 What constitutes left-wing
and right-wing ideology varies by cultural context, but
the link between cognitive ability and left-wing ideology
remains.22

After twin studies confirm that there is some degree
of genetic heritability underlying political attitudes, the
next step is to attempt to locate specific genes that may
produce these population-level effects. The first step
in this process has been to analyze portions of many
people’s genomes, identifying genetic similarities that
correlate with similarities in political ideology. Many
such regions were identified in one study, but only one
area with a reliably high-correlation contained any gene
known to be associated with human social behavior.23

Another way to proceed is by choosing a gene known to
be associated with social behavior and testing a sample
of people with and without it to measure differences in
their behavior. This has been done for a gene associated
with brain function, finding that those with a particular
variant of the gene displayed more altruistic behavior
than those without it.24 Studies of this sort can also
test for environmental influences on genes. Accordingly,
a gene associated with novelty-seeking behavior was
found to correlate with left-wing political ideology. This
effect increased as a function of the number of friends
an individual had as a child.25

Interpreting the results

The conclusions of these types of studies, however,
are not as straightforward as they might seem. A fun-
damental part of the problem is the incredibly complex
way that genes work. For instance, an animal as simple
as a fruit fly, with only 100,000 neurons compared with

our 100 billion, has at least 266 separate genes that code
for proteins known to be involved in varying levels of
fruit fly aggression. Yet the heritability of aggression
in fruit flies is only about 10%.26 Causation in bio-
logical systems runs in two directions: upward from
the genome and epigenome and downward from the
environment, organism, organs, tissues, and even cells,
with feedback and feed-forward loops between different
levels.27 Also, because the genome is so large, finding
correlations between genes and traits is highly likely
to occur simply by chance, and extremely large sample
sizes may be required to find anything significant.28

Hence, capturing individual genes’ contributions to the
heritability of political ideology seems to be a very dis-
tant goal from the perspective of today’s science.

Twin studies in particular require careful, conserva-
tive interpretation. For instance, one twin study found
that empathy was about 30% heritable, an estimate
that is roughly in line with prior studies.29 Yet a meta-
analysis of studies measuring levels of empathy in U.S.
college students from 1979 to 2009 found that empathy
decreased 34% to 48% during that time.30 Could 30%
of this drop be explained by genes, or did people with
a genetic propensity for empathy stop having as many
children during these 30 years? Such an interpretation
is highly unlikely, and thus the very precise-seeming
heritability estimates produced by twin studies need to
be taken with a grain of salt. First, heritability itself
is a confusing term, as it seems as if it is a property
of the trait itself, when it is actually just a description
of the population in which the trait appears.31 Also, a
high degree of heritability within a group says nothing
about variation between groups. For example, most of
the variation in political attitudes among Trinidadians
may be genetic, but that does not mean that their po-
litical attitudes are (mostly) genetically transmitted. It
means that Trinidadians exhibit genetic variation that
affects political attitudes, and these effects are larger
than the effects of environmental and cultural differ-
ences in Trinidad. This tells us little about Jamaicans
or any other group. In addition, heritability estimates
are known to be strongly affected by different environ-
mental conditions alone.32,33,34

Apportioning variance in political ideology to either
genetic or environmental factors is problematic from
the start.35 The conceptual opposition between nature
and nurture first arose in Anglo-American culture in
the 1800s, and it has influenced science ever since —
but if ‘‘nature versus nurture’’ ever made sense, it most
certainly does not today in light of modern genetics,36 as
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Charney explains— and the complexity of the phenom-
ena continues to grow, for instance with long noncoding
RNAs (lncRNAs):

‘‘Inherited versus environmental,’’ or ‘‘nature ver-
sus nurture,’’ are artificial and superannuated di-
chotomies that distort the complexity of the phe-
nomena. Trying to fit environmentally induced
epigenetic activation of retrotransposons, or inter-
generationally transmitted epigenetic reprogram-
ming, into this dichotomous worldview as repre-
sented in standard quantitative genetic models is
like trying to locate black holes within Aristotle’s
dichotomy of the sublunar world of change and
the immutable heavens.37

More specifically, classic twin studies can only offer
trustworthy, precise estimates of genetic and environ-
mental contributions to a trait when all causal factors
have been clearly demarcated and all causal factors act
independently of each other. However, everything we
know about biology tells us that it is complex, non-
linear, and nonadditive — making truly independent
causal factors highly unlikely.

A key assumption of twin studies is that the envi-
ronments experienced by identical twins are no differ-
ent, on average, from the environments experienced by
fraternal twins. This is how an estimate of heredity
can be plucked out of data about similarities between
identical and fraternal twins. If the identical twins are
more alike than fraternal twins, it would seem that
this extra similarity must be genetic, if there is nothing
about identical twins’ environments that is more similar
than those of fraternal twins. Estimates of heritability
rely on this assumption, and they are inflated to the
extent that the environment shared by identical twins
is actually more similar than the environment shared
by fraternal twins. This would occur, for instance, if
family members, teachers, and friends tended to treat
identical twins more similarly than fraternal twins —
which is what studies of twins have found.38,39,40 This
may be the source of the ‘‘mystery of missing heritabil-
ity’’ arising from high estimates of heritability from twin
studies, on the one hand, and, on the other, studies
of the genome itself, which have turned up relatively
few genes associated with various traits and explain
only a fraction of the estimated heritability. Addition-
ally, twin studies may likely produce inflated estimates
for heredity by confounding purely genetic effects with
gene-environment, and a host of potential genetic and
epigenetic, interactions.41,42

Twin studies are useful for determiningwhether there
are genetic effects on a particular trait, but they are
less useful for determining how much.43 They are valu-
able for clearly demonstrating that some characteristics,
such as political views, are assumed to be entirely en-
vironmentally determined but are in fact influenced by
genes. At the same time, critiques of genome-wide as-
sociation and gene-behavior linkage studies are correct
in urging caution. The tools we have available can only
make slow, step-by-step progress in understanding how
genes and environment interact to produce our political
dispositions.44

What about environmental effects?

While the results of genetic and neuroscientific re-
search strongly suggest that there is a hardwired, her-
itable component to political orientation in our genes
that expresses itself in the very structure of our brains,
there is also evidence that our environments, too, can
reshape our brains’ structure.45,46 For instance, while
left-wing and right-wing people display differences in
the sizes and activity levels of certain brain structures,
evidence suggests that involvement with partisan pol-
itics may help drive those differences irrespective of
heredity. Changes in cognitive functions of other types
are also known to lead to changes in brain structure,
as when people studying a map of London for a taxi
driver examination demonstrated significant growth in
the brain region relating tomemory formation.47 There-
fore, while genetic influences certainly shape our brains
in ways that make some ideologies more attractive, so,
too, can our ideologies shape our psychological and
physiological characteristics.

Environmental influences also help shape personality
traits and shift political orientations. For instance, low
socioeconomic status, which typically involves working
in a low-status job with little autonomy, is a reliable
predictor of obedience to authority, which correlates
with right-wing political orientation.48 Genes may also
influence media preferences, which, in turn, affect the
development of ideology.49 Threatening events such as
the September 11 terrorist attacks, by activating fear of
death and threats to the system, subtly influence people
to shift their political opinions rightward.50 Working
in an occupation that requires the understanding and
appreciation of multiple, conflicting arguments and evi-
dence increases the likelihood of a leftward shift in opin-
ions, as do education and travel.51 A study of voting
records and economic performance in the United States
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over nearly a century found that a threatening economic
environment influences voting toward the right, while
a positive economic environment influences voting to-
ward the left.52

The chicken-and-egg problem of political
psychology

Given current limitations in our understanding of
genetic etiology, epigenetics, and gene-environment in-
teractions, a conclusive demonstration that either ge-
netic or environmental factors are the predominant in-
fluence on the development of political ideology (and
its neurological concomitants) seems quite far off, if
not simply impossible a priori. However, we can at
least begin to test whether Jost, Noorbaloochi, and
Van Bavel’s dynamic, recursive theory of bidirectional
effects between physiological/psychological functioning
and political ideology is incorrect in either of two ways:
whether genetic influences clearly outweigh discursive,
socially constructed influences or vice versa. Recent re-
search has provided support for this theoretical ap-
proach by using statistical techniques to decompose
variation in political ideology in economic, social, and
military realms according to environmental and genetic
factors, finding a different pattern of relationships at
the two levels.53 Thus, genetic and environmental in-
fluences may not always work in concert but may pull
in different or opposite directions, thereby producing a
kaleidoscopic pattern of ideological components.54

Another way to perform such a test is to offer
experimental participants a novel political proposal
with clear ideological affinities: those with right-wing
ideology should be unfavorably disposed, and those
with left-wing ideology should be favorably disposed.
Discursive influences can be introduced by providing
varying (pro and con) pieces of information about the
proposal. The information one has available is known
to profoundly influence political opinions.55,56,57 So-
cially constructed influences (in this case, social status)
can be introduced by means of a role-play manip-
ulation. Role play, while in declining use in social
psychology since the 1970s, has been effectively em-
ployed to manipulate independent variables in various
contexts.58 Combined genetic-environmental influences
on political ideology are already present among adult
participants and can be measured, albeit coarsely, in the
form of political ideology self-reports and reports on
participants’ parents’ ideology. (Coarse measurement
may be the best currently available; even if full genetic

assays were available for hundreds of experimental
participants, we still would not know which genes to
look for.) Assuming current twin studies’ estimates of
heritability to be correct without qualification, around
half of the total variation among participants’ political
ideology derives from genetic factors; the rest of the
variation would be attributable to environmental fac-
tors. Likewise, making the same assumption, all else
being equal, participants with both parents of the
same ideology are more likely than participants with
parents of differing ideologies to have whatever gene
or set of genes that tends to dispose people to develop
that ideology. Hence, having both parents with strong
left-wing or right-wing ideology can stand in as a very
rough proxy for (or, a greater likelihood of having)
whatever gene or set of genes that predisposes people
to develop left-wing or right-wing ideology. There
are some additional sources of noise in this proxy
measure that come from the possibility that some
participants may have been adopted, that they may
have inaccurately reported their parents’ ideology, and
that some of their parents may have changed ideologies
during their lives.

This proxymay at first seem just as much the product
of environmental as genetic factors. After all, even after
controlling for income, one’s parents’ income may exert
significant influence over one’s wealth as a result of
financial support, social network connections, invest-
ment advice, and so on. Likewise, after controlling for
a child’s measured intelligence, parents’ intelligence may
still affect academic performance, as a result of guidance
at home, encouragement to study, greater availability of
books, or other factors. This may be the same with mea-
sured ideology and parental ideology: after controlling
for participants’ ideology, parents’ ideology may still
affect the development of opinions on a novel political
issue. However, the nongenetic avenues by which such
an effect can occur are more limited in this instance.
Accordingly, exposure to more political talk at home,
reinforcement of ideology through contact with par-
ents, and social network effects should all be exhaus-
tively measured by one’s own self-reported ideology.
Nonetheless, it is possible that having strongly ideo-
logical parents may deepen the political commitments
measured by self-reports, such that the same ideolog-
ical self-placement by a participant with ideologically
similar parents and one with ideologically dissimilar
parents may indicate a stronger adherence to the same
position on the ideological spectrum for the former than
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the latter. Therefore, even the genetic proxy should be
considered to contain an environmental component.

If Jost, Noorbaloochi, and Van Bavel’s dynamic, re-
cursive, bidirectional theory is correct, then we would
expect to see information, social status, ideology, and
genetic ideological predisposition (measured through
the rough proxy of having both parents with the same
ideology) each independently contributing to the forma-
tion of opinions on a novel political proposal. If this
theory is incorrect because genetic factors predominate,
we would expect to see effects of ideology and ge-
netic ideological predisposition (owing to that portion
of the measures representing genetic influence, and in
spite of the fact that both measures necessarily include
some environmental influence) but little to no effects
for social status and information exposure. Further-
more, if this theory is incorrect because environmental
factors predominate, we would expect to see effects
of social status and information exposure but reduced
effects for ideology and little to no effects for the proxy
measurement of genetic ideological predisposition. In
other words, if ideology is disproportionately caused
by genes, then role-played social status and exposure to
information about the proposal should be insignificant
— overwhelmed by hardwired neurological structures
that produce ideology and lead to discounting ideolog-
ically uncongenial discursive and socially constructed
factors— and participants’ opinions should match their
(and their parents’) ideology. If ideology is dispropor-
tionately caused by discursive, socially constructed envi-
ronmental factors, then role-played social status and ex-
posure to information should dominate, with the other
two variables providing limited influence (owing only to
their discursive, environmental components and not to
genetics). Therefore, H1: Information exposure, social
status, ideology, and genetic ideological predisposition
will each independently influence the development of
opinions on a novel political issue.

Research methods

Participants
An M-Turk sample of 2,016 U.S. residents was col-

lected for the survey (after eliminating 9% of partici-
pants who failed the attention check and another 10%
who reported a low level of engagement with the role
play, N = 1,660). This was a nonrepresentative con-
venience sample, more diverse than other internet and
college student samples, although its subject pool tends

to be younger and more liberal than the general U.S.
population and includes a disproportionately large per-
centage of whites.59 The demographic characteristics of
the sample were as follows: 59% female, 72% white,
6.5% black, 6% Hispanic, 5% Asian-American, and
9% other. Ages of the responded ranged from 17 to 76
(M = 34.1 years, SD = 11.3 years). Asked to place
their level of education on a 1–6 scale from ‘‘some high
school’’ to ‘‘completed graduate school,’’ participants’
mean was 3.7 (between some college and completed col-
lege), median 4 (completed college), and mode 3 (some
college). Asked to place themselves on a 0 (left/liberal)
to 100 (right/conservative) scale, the average placement
was 39.7 (SD = 26.4); on economic issues, the average
placement was closer to the center, at 45 (SD = 28), and
on social issues, the average placement was further left,
at 34.7 (SD = 28.4).

Ideology was measured by simple self-placement for
three reasons. The first was to minimize the number
of questions asked in an unavoidably long survey,
reduce dropouts, and maximize attention. A second
reason was for comparability across countries in future
research; the simple left–right scale has been found
to be appropriate for cross-national comparisons, ob-
viating the need to tailor unique scales for differ-
ent nations.60 A third reason was for comparability
with past studies; while several studies use longer,
issue-specific measurements, many others use simple
self-placement measures, including the often-examined
American National Election Study (and other countries’
large-scale surveys).61 Furthermore, as discussed by
Oskarsson et al.,62 studies of the genes-ideology link
sometimes use long batteries of questions (e.g., versions
of theWilson-Patterson scale) and sometimes use simple
ideological self-placement (or partisanship/vote choice)
— or both. Because studies of ideological heritability
that have used both have not uncovered stark dif-
ferences between the two,63 the simpler measure was
chosen. However, as social and economic ideology can
be orthogonal to each other,64 separate self-placement
measures of social and economic ideology were used as
well, in case the primarily economic proposal might be
affected only by economic ideology and not social or
overall political ideology.

Materials
Following the guidelines for successful role-play

practice set out by Yardley-Matwiejczuk, participants
were first introduced to the nature of the role play: what
would require imaginative effort (putting oneself in the
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shoes of a fictional character in a fictional country) and
what would not (the character should have the same
‘‘moral values’’ as the individual participant). They were
then introduced to a short summary about the country
of ‘‘Morapia,’’ which was meant to be substantially
similar to the United States (industrialized, fairly large,
productive agricultural sector, etc.), and presented with
a map of the country and its flag. Then, participants
were randomly assigned to role-play as one of four
gender-neutral characters: a humble farmer, a low-wage
worker, the president of Morapia, or a wealthy business
owner. A basic description of each role was provided,
covering basic details of each character’s life (residence,
daily life, relationship with others, ability to control
outcomes, etc.), and a picture of the character’s home
was displayed. Participants were asked to give their
character a name, which was then used as the exclusive
form of address in subsequent parts of the instrument.

Next, participants (addressed using their role-play
character’s name) were introduced to the Proposal,
a three-part bill under consideration in Morapia, de-
signed to touch on the key ideological divides be-
tween change versus the status quo and equality versus
hierarchy.65,66 The proposal, if made law, would give
workers one-third of the seats on all companies’ boards
of directors; taxes would bemademore progressive; and
land would be redistributed by government purchases
from large landowners and sales to farmers working
on the land using interest-free, 50-year loans. Each part
of the Proposal was introduced along with pictures to
illustrate the domain to be affected (workers, taxes,
farmers). All three parts of the bill were in the direction
of greater equality (versus hierarchy) and change (versus
the status quo), such that more right-wing participants
would be expected to reject the Proposal, and more
left-wing participants would be expected to approve.
To drive this point home, participants were told that
‘‘in general, those who favor this Proposal believe
that Morapia must change to become a more equal
society; those who oppose the Proposal believe that
Morapia should stay the way it has been traditionally,
with a hierarchy by merit.’’ To dampen the effects that
participants’ economic theories might have, they were
told that Morapian economists are evenly split on the
Proposal, with equal numbers believing it would help
or hurt the economy.

Participants were then asked to think about the mer-
its of the Proposal while they sat in their favorite chair:
a wooden chair in a modest farmhouse was pictured for
the farmer, a metal-and-plastic kitchen chair in a studio

apartment for the low-wage worker, an elegant chair
behind an imposing desk in the presidential palace for
the president of Morapia, and a cushioned leather chair
in an ornately appointed study for the wealthy busi-
ness owner. They were then presented with four pieces
of information about the Proposal from four sources
(favorite newspaper, favorite television news program, a
trusted friend, and family members) and covering four
aspects of the Proposal’s effects (on economic health,
social cohesion, workplace relations, and agricultural
productivity) (see online Appendix 1).

Procedures
Participants were randomly assigned to one of the

four roles and then presented with a neutral description
of the Proposal, followed by information in favor of or
in opposition to it, based on its likely effects. In random
order, each participant got one piece of information
from each of the four sources, covering each of the
four aspects of the Proposal’s effects, and was randomly
assigned to receive either four negative, four positive, a
3:1 ratio of negative or positive, an even 2:2 split of
negative and positive information, or no information at
all (control).

Afterward, participants were asked to state their level
of support (on a 0–100 sliding scale) for the Proposal,
along with their opinions on the Proposal’s effects on
social cohesion, workplace relations, the Morapian
economy, and agricultural productivity. Next, they were
told that the role-playing portion was finished, and
instead of answering as their character, they should
proceed to answer the remaining questions as they
would themselves. The remaining questions covered en-
gagement with the role play, opinions on the Proposal,
and standard demographic questions, including partic-
ipants’ political ideology (on a sliding scale from 0,
left/liberal, to 100, right/conservative) and separate
measures for economic and social issues as well as
participants’ mother and father.

The main dependent variable was participants’ role-
play character’s opinion of the Proposal; independent
variables included demographic factors (age, gender, in-
come, education), self-reported ideology, a dummy vari-
able for rich/powerful or poor/powerless role-played
social status, balance of negative-positive information∗

∗Because no significant differences were found between Proposal
opinions in the information control group (no pieces of information)
and those who received two pieces each of negative and positive
information, control groupmembers were coded as 0 along with those
receiving a balanced set of information.
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(either −4, −2, 0, 2, or 4), and a proxy variable for
genetic propensity to left-wing or right-wing ideology.
The proxy variable was created by coding participants
as −1 if both of parents were rated as left of center, 0 if
both parents were rated at the political center or were of
different political ideologies, and 1 if both parents were
rated as right of center.

Results

First, one of the three measures of ideology (overall,
economic, or social) needed to be selected for analyses
of effects on role-played opinions on the Proposal.
Because the Proposal was designed to tap into both
acceptance-of-inequality and resistance-to-change as-
pects of ideology, any of the three would arguably be
appropriate. However, self-reported economic ideology
is inherently closer to the subject matter of the Proposal
and should have the strongest effect on participants’
evaluations; confirming this, economic ideology had a
stronger correlation with both role-play and personal
levels of support for the Proposal (respectively, r =
−0.451 and −0.509, p < 0.01) than either ideology
overall (respectively, r = −0.412 and −0.463, p < 0.01)
or ideology on social issues (respectively, r = −0.340
and −0.382, p < 0.01). Therefore, self-reported ide-
ology on economic issues was selected for analysis.
(Results using the other ideological measures, including
a combined measurement, were substantially similar;
see online Appendix 2.)

To test for individual effects among the discursive,
socially constructed influences, t-tests on mean differ-
ences in support for the Proposal were performed for
each of the four roles. Role-played farmers averaged
69.9, low-wage workers averaged 71.3, presidents aver-
aged 65.6, and wealthy business owners averaged 59.8
(higher scores indicate greater support). Differences be-
tween the two low-power, low-wealth roles were both
significantly higher than either of the two high-power,
high-wealth roles at the p < 0.05 level. The averages
for the farmers and low-wage workers were not signif-
icantly different, although the averages for the presi-
dents and wealthy business owners were; this may be
attributable to the fact that while a president has at
least as much power as a wealthy business owner, he
or she may not have as much wealth. Regardless, the
mean difference in opinion between the two low-power
roles (70.6) and high-power roles (62.8) was significant
at the p < 0.001 level. Likewise, exposure to informa-
tion about the Proposal evinced significant effects: the

correlation between the balance of negative to positive
information and opinions on the Proposal was weak but
significant (r = 0.222, p < 0.01).

To test for individual effects among variables with a
known genetic component, t-tests on mean differences
in support for the Proposal were performed for the
groups of participants with two left-wing parents, two
right-wing parents, or two centrist or two ideologically
diverse parents. Those with two left-wing parents av-
eraged 73.8, those whose parents were neither both
left-wing nor right-wing averaged 69, and those with
two right-wing parents averaged 61, with all differences
significant at the p < 0.01 level. Likewise, self-reported
ideology on economic issues evinced significant effects
on support for the Proposal: the correlation between
left/liberal (0) to right/conservative (100) ideology and
support for the Proposal was moderate and significant
(r = −0.451, p < 0.01).

However, self-reported ideology comprises both en-
vironmental (exposure to political information) and ge-
netic (propensity to left-wing or right-wing ideology)
components. So, too, does the proxy measurement of
genetic ideological propensity comprise environmental
(parental influence on ideological development) and ge-
netic (whatever genes predispose parents and their chil-
dren to one or another ideology) components. Addi-
tionally, real-world factors such as participants’ gender,
age, and socioeconomic status (income and education)
may also influence opinion on the Proposal. Therefore,
to investigate the relative contribution of the several
discursive and socially constructed influences and the
combined genetic and environmental influences on the
formation of opinions about the Proposal, two multiple
regression models were employed. The first predicted
role-play support for the Proposal, while the second pre-
dicted participants’ personal support for the Proposal
(Table 1).

Role-played social status, information, ideology, and
genetic ideological predisposition each added a statisti-
cally significant contribution to the formation of opin-
ions on the Proposal. So, too, did gender in the model
of role-play opinions; in the model of personal opin-
ions, income and education were significant predictors
as well. The most striking difference between the two
models is that in the role-play model, the effect of play-
ing a powerful versus a powerless role has stronger
effects. In the personal opinion model, role-play effects
remain but are weakened; instead, participants’ own
social status (measured by income and education) takes
on a significant predictive role.
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Table 1. Summary of multiple regression analysis for variables predicting opinions on the proposal (N = 1660).

Role-play opinion Personal opinion

Variable B SE B β B SE B β

Age 0.044 0.056 0.017 0.056 0.057 0.021
Female 4.56*** 1.25 0.077*** 3.84** 1.27 0.064**
White 0.485 1.37 0.008 0.387 1.39 0.006
Income −0.408† 0.234 −0.039†

−0.623** 0.237 −0.058**
Education −0.831 0.559 −0.033 −1.42* 0.567 −0.055*
Role-Play (powerful) −7.53*** 1.22 −0.130*** −2.58* 1.24 −0.043*
Information (− to +) 2.39*** 0.234 0.213*** 1.57*** 0.238 0.137***
Ideology (L to R) −0.434*** 0.023 −0.418*** −0.509*** 0.024 −0.478***
Gene proxy (L to R) −1.78* 0.824 −0.048* −1.75* 0.836 −0.046*

R2 (Adj. R2) 0.278 (0.274) 0.295 (0.291)
F 70.31*** 76.21***
∗∗∗ p ≤ 0.001; ∗∗ p ≤ 0.01; ∗ p ≤ 05; † p ≤ 0.10.

Figure 1. Role-play opinions model, controlling for all other variables.

Discussion

Lending support to H1, information, role-played
social status, ideology, and genetic ideological predis-
position each contributed to the formation of opinions
on the Proposal — both in isolation and in multiple
regression analysis in which other factors were con-
trolled. Most interestingly, the rough proxy for genetic
ideological predisposition remained a significant predic-
tor of opinions even after controlling for self-reported
ideology. This is more surprising given the inherently
noisy nature of this proxy measurement; of course, if
no significance were found, this would not be evidence
that genes play no role in the development of political

opinions, and this measure could not be used tomeasure
relative strength of influence versus other factors. If
genes played no role in the development of ideology,
we would expect the effects of parents’ ideology to be
subsumed entirely by participants’ own self-reported
ideology. That is, if one’s parents’ ideology affected
one’s own ideology through exclusively environmental
means, there should be little measurable independent
effect of parental ideology. The environmental influ-
ence of one’s parents on ideology should be expressed
entirely and exhaustively in self-reports of one’s own
political views — unless parents’ environmental influ-
ence ‘‘deepens’’ commitment to a particular ideolog-
ical self-placement, such that self-reported ideology
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measures something fundamentally different between
those with ideologically similar and dissimilar parents.
Regardless, even if we assume that self-reported ideol-
ogy and parental ideology are bothmeasurements of in-
extricable gene-environment interactions, and that the
effects of both are due entirely to their environmental
components, skeptics of genetic influence on ideology
would still need to explain away the results of numerous
twin studies suggesting the existence of purely genetic
effects.

Contrariwise, if discursive, socially constructed fac-
tors played a negligible or no role in the formation of
ideology, then the effects of role-played social status and
information should be overwhelmed by participants’
ideology and that of their parents (transmitted through
genes). Instead, we see that the effects of the role play
remain — in weakened form — once participants are
asked for their own opinion on the Proposal rather than
their role-play character’s. When asked for their own
personal opinion, the effects of role-playing (and, to a
lesser extent, information exposure) are reduced, and
participants’ own socioeconomic status (income and
education) emerges as a significant predictor. Partici-
pants’ socioeconomic status then plays the same role
as role-playing: higher status predicts lower support for
the equality- and change-promoting Proposal.

These results provide some support for Jost, Fed-
erico, and Napier’s view that ideology and its physio-
logical correlates are not simply caused by genes or so-
cial/informational environments. Instead, the evidence
suggests that causation comes from both directions.
While genes expressing themselves in response to en-
vironmental conditions may produce an initial set of
‘‘elective affinities’’ — psychological dispositions that
make left-wing or right-wing ideas more attractive —
our social and informational environment determines
what ideas are available, which we may then be at-
tracted to and eventually adopt.67 Genes and our phys-
ical, social, and informational environments jointly de-
termine our political ideology.

Of course, it would be difficult to the point of log-
ical impossibility to hold the view that one’s political
ideology develops in lockstep with genetic instructions,
without any influence from one’s environment. For one,
such a view would prompt the question of how genes
‘‘for’’ opinions on limited government intervention in
a capitalist economy or affirmative action for histor-
ically oppressed ethnic minorities could possibly have
evolved in a blink of evolutionary time. Likewise, while
opposition to genetic explanations of social phenomena

may be more widespread,68 it is no less untenable. On
both empirical and theoretical grounds, it now seems
unarguable that genes play a role in the formation of
political ideology.

But the two sets of factors should not be considered
in opposition to each other; it simply makes no sense
to think in terms of ‘‘nurture versus nature,’’ in this or
any other domain.69 Basic psychological dispositions
produced by an interplay between genetic and envi-
ronmental factors pull one in a left or right direction,
making some political ideas appear more attractive, or
feel more right, than others. Just as some chemical com-
pounds mix together while others repel each other (such
as water and oil), we display elective affinities toward
some ideas and aversion to others. Once a significant
amount of political ideas has been learned, our brains
start displaying signs of pleasure or reward when we
are exposed to other ideas that fit with our left or right
disposition and background knowledge. This can set
in motion a snowballing process by which we adopt
more ever more ideologically congenial ideas and even
change our social and informational environments to
accelerate the process. Meanwhile, our initial political
disposition grows into an ever stronger, tightly orga-
nized, and knowledgeable ideological stance.

Conclusion

The answer to the chicken-and-egg question seems to
be— at least within this nonrepresentative sample, with
a very rough proxy measurement of genetic influences
— both. Our political ‘‘elective affinities’’ are caused
not by genes or socialization alone but by both inter-
penetrating forces at the same time. As Roy Bhaskar
wrote about complex, open systems, statements of laws
are unlikely to obtain, and are more accurately con-
ceived as statements of tendencies, which ‘‘may be pos-
sessed unexercised, exercised unrealized, and realized
unperceived (or undetected) by men; they may also be
transformed.’’70 A child born in the United States with a
generations-long right-wing pedigree, whom we would
expect to have whatever genetic endowment produces a
predisposition to right-wing ideas, would merely have
a tendency to develop right-wing ideology; that ten-
dency may go unexercised (or if exercised, unrealized)
if the child were to grow up surrounded exclusively by
left-wing ideas from friends, teachers, media, and po-
litical elites. That same tendency may be exercised and
realized in a child growing up in an environment dom-
inated by right-wing ideas, or even one in which both
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left-wing and right-wing ideas are equally available.
That tendency may be transformed, in a sense, if the
child were adopted by a Bahraini couple and through
her elective affinity for right-wing ideas adopted as a
stance in support of monarchy instead of U.S.-style con-
servatism.

To the extent that genetic influences on political ide-
ology offend our sensibilities, are normatively worri-
some, or challenge a belief in free will, future research
may be able to help. If we wish to deny a causal role
for genetic influences we feel are out of our control,
research in the psychology of persuasion can investigate
howmessages or arguments can be formulated to ‘‘reach
across the aisle’’ and avoid rejection by those whose
elective affinities dispose them to dispose of them.More
importantly, perhaps, we should seek to ensure that our
educational and media systems do not load the dice by
offering more for the development and deepening of
any particular elective affinity, and instead provide open
debate among a broad diversity of perspectives. There
is vast space for improvement in these areas.

Note

Online Appendices 1 and 2 are available as supple-
mentary material on Cambridge Core.
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