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Abstract

In the early 20th century, political scientists developed an understanding of politics
that recognized the tendency of people to associate with each other for social and
political gain. This pluralist framework organized political behavior and policy re-
search for decades and remains influential. But why do people form groups? Many
social scientists explicitly argue that humans have an innate desire to associate, an
ingrained need for belonging. Evolutionary theories of cooperation contend group
identification emerged around collective needs in early hunter-gatherer contexts and
remains a biological imperative. Others assert the primacy of incentives and social
factors in group formation. Using twin data and political behavior genetics method-
ology, we investigate the heritability of identifying with and expressing a preference
for fellow group members. We find group identification is mostly attributable to
genetic factors. However, environments also affect group identification. Our findings
have implications for the study of collective action and identity politics.
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Introduction

Humans are political animals, social creatures. Most students of politics, psychology,

and sociology are well aware of assertions to this effect. These insights come from a

distinguished collection of theorists and empirical scholars across time and academic

discipline, not limited to Aristotle, Baruch de Spinoza, Arthur Bentley, and Elliot

Aronson. For example, in The Governmental Process David Truman asserts: “Man is

a social animal. Among other meanings involved in this Aristotelian statement is the

observation that with rare exception man is always found in association with other

men. John Dewey similarly contends: ‘Associated activity needs no explanation;

things are made that way’ ” (1951:14). To so many thoughtful observers, groups are

the sine qua non of politics, irreducible and obvious (Bentley 1908).

Groups structure the political world. The social groups to which people belong

give them a reference point, allowing them to navigate complicated issues and debates

(Bereleson, Lazarsfeld, and McPhee 1954). Many people reason about politics in

terms of group identities (Campbell, Converse, Miller, and Stokes 1960; Uhlaner

1989). Individuals decode political information in light of group memberships when

taking cues from positions adopted by elites (Kuklinski and Hurley 1994; Lupia 1994)

and attribute attitudes to individuals on the basis of their group memberships (Brady

and Sniderman 1985; Rahn 1993). They arrive at decisions about one of the most

fundamental questions in politics – how benefits should be distributed – through the

lens of group identities (Conover 1988; Conover and Feldman 1988). Further, mass

politics is organized around political parties, which are to a great extent a reflection

of social cleavages (Aldrich 1995; Lipset and Rokkan 1967). People develop identities
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with political parties based on their membership in longstanding social groups. These

identities have a profound impact on voting (Campbell et al. 1960; Green, Palmquist,

and Schickler 2002), the interpretation of facts (Gains et al. 2007), and decisions

beyond politics (Gerber and Huber 2009).

But why do people form groups? What explains associational life? Truman,

Bentley, and others contend that forming groups and coordinating behavior is part

of human nature. Truman’s review of mid-20th century social psychological research

confirms the insight of Gaetano Mosca: “The individuals who make up a group are

conscious of a special brotherhood and oneness with each other and vent their pug-

nacious instincts on members of other groups. This instinct of herding together and

fighting with other herds is the prime basis and original foundation of the external

conflicts that occur between different societies” (1939: 163). Mosca compares hu-

mans to stags, inevitably dividing into groups as a function of instinct. This idea is

quite durable. More contemporary social psychologists identify the need to belong

– the cultivation of social attachments to groups of others – as a “fundamental, and

extremely pervasive motivation” (Baumeister and Leary 1995:497).

If the drive to join or form groups is innate or instinctual, it seems likely to be an

evolved, and likely heritable characteristic. This perspective is quite different from

an alternative understanding of group formation, even more prevalent in the study

of politics today. In developing his influential account of collective action, Olson

theorized that people form groups as a function of incentives in addition to common

interests, rather than via a “fundamental human propensity to form and join associ-

ations” (1965:17). Research on social capital also undercuts the idea that individuals
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have a drive to form groups. In lamenting modern variation in the condition of asso-

ciational life in the U.S. and other countries, students of social capital usually imply

that social networks are fragile and without a nurturing environment, people become

atomized and isolated (Putnam 2000; Putnam 1993, Lin and Erickson 2008). While

those who study social capital assert that groups produce benefits for people, social

capital originates from culture and political socialization (Putnam 1993), individual

psychology (Brehm and Rahn 1997), and media use (Putnam 1995; Shah, Kwak, and

Holbert 2001), rather than a human drive to associate.

Although groups and group membership are quite well studied, the notion that

group identities may be a fundamental aspect of human nature, rather than simply

another element written on the tabula rasa of the human mind through socialization

or merely episodic associations born of self-interest, has seen little empirical investi-

gation. Other scholars have investigated the heritability of social and psychological

phenomena related to group affiliation, including cooperation and trust (Cesarini et

al. 2008), sociability (Rushton 2004), social trust (Sturgis et al. 2010), religiosity

(D’Onofrio et al. 1999; Eaves, Hatemi, Prom-Womley, and Murrelle 2008; Koenig,

McGue, Krueger, and Bouchard 2007), and political partisanship (Settle, Dawes, and

Fowler 2009). These studies consistently identify a partial degree of heritability for

each of these characteristics. In this paper, we take seriously the idea that people

have an innate drive to associate with others and investigate the extent to which the

impetus to associate with groups is heritable.

To examine the heritability of in-group attachments and bias, we use data from

adult twin participants in the National Survey of Midlife Development in the United
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States (Brim et al 1995-1996). We find that these are substantially heritable, with

additive genetic effects accounting for half to two-thirds of the variance in three types

of group attachments – specifically, attachment to one’s ethnic group, attachment to

one’s racial group, and attachment to one’s religious group. This is not to suggest

that identifying with a particular group is heritable, rather there is a fundamental

tendency for human’s to identify with social groups – an observation in accordance

with the“modularity” of cognition advanced by Tooby and Cosmides (1992).

We begin by summarizing theoretical reasons why we should expect attraction

to groups to be heritable. While much of this theory comes from research conducted

in social and evolutionary psychology, we believe it is of fundamental importance to

how political scientists should conceptualize group identity. Next we describe how

the classic twin study design – which is increasingly employed by political scientists

(Alford, Funk, and Hibbing 2005; Medland and Hatemi 2008) – allows us estimate

the heritability of group attachments. Finally, we conclude with a discussion of the

theoretical implications of our findings as well as paths for future research.

Group Identification as Evolved and Biological

Evolutionary theories explain why people identify with groups as a function of col-

lective interests and need (Sidanius and Pratto 2001; Hauser 2008; Haidt and Joseph

2004; Tooby and Cosmides 1992). These theories seek to further understand the

basis of social categorization and ingroup bias by way of human evolution. What

evolutionary pressures promoted the emergence of concern over social groups? And,

why in some contexts does loyalty to social groups often trump concerns over one’s
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own well-being?

Underlying evolutionary theories to ingroup identification is the fact that indi-

vidual humans lack strong natural physical defenses against external threats, leading

early humans to coalesce in interdependent arrangements. These groups were more

adept at coping with external threats than individuals, thus enhancing survival,

and in the process, increasing the likelihood of reproduction (Cottrell and Neu-

berg 2005). In accordance with Tooby and Cosmides (1992), group identification is

an evolved psychological mechanism, which should have proven beneficial in early

hunter-gatherer societies. Given humans’ relatively small body size, forming and

maintaining group bonds would have been advantageous for hunting and gathering

as well as physical safety (Tooby and Cosmides 1992).

Forming interdependent social groups required early humans to face a fundamen-

tal dilemma of social life: How can one trust that her cooperation today will be

rewarded with another’s cooperation tomorrow? The inherent vulnerability to being

taken for a sucker that cooperation creates led early humans to place limitations on

the innate desire to extend trust to others. Following the logic of reciprocal altruism,

humans punish those who fail to reciprocate (Hibbing and Alford 2004; Trivers 1971;

Dawes, Fowler, Johnson, McElreath, and Smirnov 2007). Yet as a broad strategy,

reciprocal altruism only prevents against future exploitation, providing little insight

into the antecedents of cooperative behavior. Ideally, one would also like to find

a way to select individuals who are likely to cooperate in the first place (Orbell,

Morikawa, Hartwig, Hanley, and Allen 2004; Orbell 2009).

Central to the decision to cooperate is the ability to accurately detect those
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who act selfishly and those who reciprocate. In a series of simulations, Orbell and

colleagues demonstrate that the capacity for mindreading – the ability to infer the

action intentions of others – provides a basis for the emergence of cooperation (Orbell

et al. 2004). A parallel line of work has demonstrated that perspective-taking,

seeing the world as another does, also influences the tendency to act on behalf of

others and one’s social group (Baron-Cohen 2003). As an additional solution to the

dilemma of whether to cooperate or defect, scholars have demonstrated that humans

are endowed with two competing drives that pull them toward others and push them

to individuation (Haidt and Joseph 2004; Hauser 2008; Tooby and Cosmides 1992).

On one hand, humans have a tendency to initially cooperate and to appear fair.

On the other hand, cooperation can lead to exploitation, rendering it necessary for

cooperation to be pursued with a degree of reluctance and skepticism (Hibbing and

Alford 2004; Smith 2006).

Recent work in evolutionary psychology has demonstrated that several values

evolved to maintain group bonds (Haidt 2007). Haidt and colleagues suggest that

several binding “moral foundations” – ingroup loyalty, respect for authority, and

concern over purity and sanctity – reflect an evolved tendency to favor one’s group

(Graham, Haidt, and Nosek 2009; Haidt and Joseph 2004). These values contribute

to group formation and maintenance and are believed to have evolved along with in-

stitutional arrangements and cultural practices within human communities (Graham

et al. 2009; Richerson and Boyd 2005). These three moral foundations have been

linked to worldviews and ideological beliefs designed to preserve group and commu-

nity bonds, such as authoritarianism (Federico, Weber, Ergun, and Hunt 2010) and
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social conservatism (Haidt, Grahan, and Joseph 2009).

In addition to an evolutionary basis for group identification, biological markers

have been linked to group and individual based attachment. Gillath, Shaver, Baek

and Chun (2008) uncover a strong relationship between interpersonal attachment

style and with serotonin, oxytocin, and dopamine receptor genes – specifically, poly-

morphisms on the DRD2 dopamine receptor gene and the HTR2A serotonin receptor

gene accounted for roughly 20% of the variation in interpersonal attachment (Gillath

et al 2008). Recent evidence has also shown that signals of distrust increase in di-

hydrotestosterone, a metabolite of testosterone (Zak, Borja, Matzner, and Kurzban

2005). One of the more heavily detailed correlates of group-related trust, however, is

oxytocin (OT). For instance, De Dreu et al (2010) illustrate the ways in which the OT

regulates intergroup conflict; self-administered dosages of OT significantly increased

group solidarity, by promoting ingroup trust and cooperation, while also maintaining

defensive barriers from the outgroup (De Dreu, Greer, Handgraaf, Shalvi, Van Kleef,

Bass, Ten Velden, Van Dijk, and Feith 2010). Scholars have similarly found that OT

facilitates trust of ingroup peers, but reduces trust among peers who interact with

outgroup peers (Mikolajczak, Gross, Lane, Timary and Lumine 2010).

These theories point to an instinctive drive to identify with social groups. This

does not suggest that identification with a particular group is beneficial. Indeed, the

selection and preference of one group over another is often arbitrary, based on salient

physical characteristics such as skin color, sex, and physical stature. Sidanius and

Pratto (2001) suggest that while sex and age groups emerge in nearly all societies,

“arbitrary set” groups are pervasive across cultures and are the root cause of much
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group-based animus. As such, it is important to emphasize that group identification

is generic in the sense that it applies to many social groups and is an evolved response

to early human conditions that would have favored group allegiance. In short, some

degree of ingroup bias would have been adaptive.

Balancing Identification and Individuation

Psychologists have long noted the centrality of group identification in human behav-

ior. In the seminal Robbers Cave experiment (Sherif 1966, 1956), preteen boys drawn

from the same ethnic and social backgrounds were randomly assigned to a particu-

lar group and subsequently competed for finite resources. Although assignment was

random, each group developed intense in-group identification and suspicion of the

other group. Organized intergroup competition exacerbated the intensity of group

identification and corresponding level of ingroup bias expressed by the boys in the

form of aggressive behaviors toward the other group intended to derogate (Sherif

1956). Subsequent research has shown that a strong drive to display favoritism to-

wards groups with which one identifies (i.e., ingroup bias) is not simply confined

to children or contexts that feature intense intergroup competition. Indeed, group

identities often form easily with minimal information and even along arbitrary axes

created in laboratory settings, and group members strive to maintain these identities

(Tajfel and Turner 1979, Brewer 1979, Sidanius and Pratto 2001, 2009; Brewer 2007;

Huddy 2001). Groups exert a powerful effect on an array of attitudes and behavior,

and the characteristics used to define social groups are often arbitrary but may be

cultural (Sidanius and Pratto 2001).
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Several psychological theories have been developed to explain human beings’ pen-

chant for group identification. Given the breadth of this literature, we cannot cover

all of these theories and their nuances. Instead, we confine ourselves to highlighting

overarching themes. Social identity theory identifies a universal need for self-esteem

as a motivating principle. People gain self-esteem by identifying with viewing their

group positive relative to other groups. Work has also shown that individuals iden-

tify more strongly with their ingroup in situations of pervasive threat to enhance

individual well-being (Solomon et al. 1991; Pyszczynski, Solomon, and Greenberg

2003).1

Realistic conflict theory somewhat differently posits group identification and sol-

idarity grow out of situations where social groups are engaging in real (Blumer

1958) or perceived (Bobo and Hutchings 1996) competition (for a review, see Levine

and Campbell 1972). Gay (2004) demonstrates, for instance, ingroup solidarity

in strongly related to neighborhood quality. Branton and Jones (2005) similarly

find that group conflict is affected by neighborhood education (see also, Oliver and

Mendelberg 2000). Other scholars emphasize that the effects of real or perceived

threats depends on the context and people’s affective state (Brader, Valentino, and

Suhay 2008; Hopkins 2010; Suthammanont, Peterson, Owens, and Leighley 2009).

Despite their important differences, underlying these approaches is the common no-

tion that there need not be anything inherently about joining a specific group; rather,

identification with social groups serves as a way to maximize individual well-being.

Noting the human drive to join social groups, evolutionary psychologists point

1Social Identity Theory and Social Categorization Theory specify somewhat different psycholog-
ical processes, but both place the motivation for positive self-esteem at the center of their model.
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out that people also have a drive to differentiate themselves from others, opting for

inclusive groups that do not accord membership easily. People seek uniqueness and

not simply affiliation, searching for a balance of distinctiveness from and similarity to

others (Snyder and Fromkin 1980). This search for “optimal distinctiveness” (Brewer

2007) causes humans to categorize the world into ingroups and outgroups – often

based on arbitrary characteristics, such as race and religion (Sidanius and Pratto

2001). Social trust is extended to ingroup coalitional partners who are expected

to embrace and follow group-shared norms of conduct, while wariness (although

not always outright distrust) is accorded to outgroup members who may not (see

also Kurzban, Tooby, and Cosmides 2001).2 As such, evolutionary theories regard

self-esteem and the ability to cope with existential anxiety merely as byproducts of

ingroup bias rather than self-esteem being the proximate cause.

In considering the universal drive to form group identities, it is important to

note that social identities vary in several ways. Identity scholars have shown that

it is important to consider the degree to which social identities are fixed versus

malleable. Huddy (2001), for instance, demonstrates the importance of considering

identity strength and if one is born into a group or whether entrance and/or exit

from that group is possible. In a meta-analysis of social identity articles, Munley,

Anderson, Baines, Borgman, Briggs, Dolan Jr., Koyama (2002) develop a typology

of identity classification, differentiating identities that are fixed, or born into (e.g.,

race), identities that involve a greater degree of choice and have lower exit-costs

2The extent to which outgroups are distrusted and, therefore, subject to derogation by ingroups
depends on a number of factors – including perceived threat posed by the outgroup to the status of
the ingroup in the social hierarchy, distinctiveness of the ingroup, and survival of ingroup members
(Brewer 2007; Cottrell and Neuberg 2005; Faulkner, et al. 2004; Neuberg and Cottrell 2008).
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(e.g., religion), and identities that are defined by nation-states and have historical

significance (e.g., ethnicity). Accordingly, there may be a difference in the heritability

of identification depending upon whether the type of identification. As such, we

explore the heritability in ethnic, racial, and religious identification.

Expectations

Theoretical and empirical research on identity and groups do not suggest that ev-

eryone should possess the same intensity in the drive to identify with social groups.

The transmission of genes from parents to offspring involves some stochastic element,

which means we should observe variance in all heritable traits (Barkow, Cosmides,

and Tooby 1992). Moreover, if humans have competing drives towards general so-

ciability on the one hand and the need for acceptance by an inclusive group on the

other, as Brewer (2007) describes, some people have a higher need to belong, while

others have a higher need to be sociable. While elements of self-categorization are

influenced by context, people exhibit stable individual differences in their readiness

to self-categorize in group or individual terms (Nario-Redmond, Biernat, Eidelman,

and Palenske 2004). Thus, the process of reconciling group attraction and the need

for distinctiveness should produce individual differences in the extent to which people

identify with groups, partially heritable and influenced by environmental factors.

Both social psychological and evolutionary psychological theories posit simulta-

neous desires to belong to social groups and be somehow unique or different. These

theories lead to our primary expectation that variation in the desire to identify with

ingroups should be partially explained by genetic factors.
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Methods

To test these expectations, we rely on the National Survey of Midlife Development

in the United States (MIDUS) data from 1995-1996. We focus on MIDUS I, which

includes a number of behavioral and psychological questions pertaining to physical

and mental health. The sample consisted of over 7,000 adults aged 25 to 74; a sub-

sample consisted of twin pairs identified through MIDUS’s Twin Screening Project.

Specifically, identical or monozygotic (MZ) and fraternal or dizygotic (DZ) twin pairs

were interviewed, as well as non-twin siblings. In the MIDUS data, we identified 672

same sex twin pairs (n = 1344). Of these, 350 were MZ pairs and 322 were DZ pairs.

The classic twin study design offers a powerful method for estimating the heri-

tability of phenotypic traits and political scientists are increasingly using it to study

the heritable basis of political attitudes and behavior (e.g., Alford, Funk, and Hib-

bing 2005; Fowler et al. 2008; Hatemi et al. 2008; Medland and Hatemi 2009). The

identification strategy underlying this approach is the fact that both MZ and DZ

twins were raised in similar environments (e.g., they share the same age, attended

school at the same time, were raised in the same household environment), yet MZ

twins share 100% of their genes while DZ twins share, on average, 50% of their genes.

By holding the common environment constant and varying the genetic differences,

the twin model paradigm allows one to estimates the proportion of the variation

in an expressed phenotype attributable to genes (Plomin, DeFries, McClearn, and

McGuffin 2001). This is accomplished by comparing the covariances for MZ twins

to those for DZ twins.

A central assumption of twin research is that since both MZ and DZ twins tend
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to be reared together, they share equal postnatal environments. This is the equal

environments assumption. By making this assumption, one can then compare the

correlation between MZ twins to DZ twins, and if MZ twins are more similar, it is

assumed that the similarity is due to the greater genetic similarity. As such, heri-

tability is the proportion of the variance in the expression of a trait due to all genetic

factors. This is often referred to as A in twins research, or the “additive genetic in-

fluence” (Plomin et al. 2001). The variation not due to heritability can subsequently

be decomposed into variance due to the common environment (C) – that is, vari-

ance shared by each individual in the twin pair – as well as environmental variance

unique to each twin (E). Traditionally, these three ACE “variance components” are

estimated using structural equation models (Medland and Hatemi 2009).

Using these pairs, we focus on nine questions pertaining to group identification.

Three types of group identification were explored: Racial Identification was measured

from three items, “How closely do you identify with your racial group?” coded from

1(very closely) to 4 (not at all closely); “How much do you prefer your racial group?”

coded from 1 (a lot) to 5 (not at all); “How important is it to marry within your

racial group?” coded from 1 (very important) to 4 (not at all important). Ethnic

Identification and Religious Identification were measured with the same battery of

questions, with “ethnic” and “religious” replacing “race” in the above questions.3

Descriptive statistics and correlations are presented in Table 1.

***INSERT TABLE 1 ABOUT HERE***

3For the preference questions, there were no “5” responses in the data. All questions were thus
analyzed as four category items.
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As anticipated, we see substantial individual variation across these items. On

the nine survey items of interest, the average standard deviation is 1.02, just more

than a full rating point. On average, the MZ twins have a polychoric correlation

about 1.6 times the size of the polychoric correlation for DZ twins. The stronger

polychoric correlations among MZ twins for all the items, with the exception of

marrying within one’s ethnic group, imply some genetic basis for these attitudes.

Similarly, scales averaging responses to the racial (α = 0.71), ethnic (α = 0.77),

and religious (α = 0.84) items also indicate a strong genetic underpinning to these

preferences.

Since the equal environment assumption is central to the twins paradigm, we test

this expectation by specifying three multivariate analysis of variance (MANOVA)

models where mean differences between MZ and DZ twin pairs are estimated for

religious, racial, and ethnic identification.4 We start by estimating a model for racial

identification where the three indicators used to measure this construct were regressed

on an indicator denoting whether the twin pair is an MZ or DZ pair. There was a

non-significant difference between MZ and DZ pairs (Wilks’ λ = 0.99, F [3, 649] =

1.86, p = 0.13). Similarly, there were non-significant mean differences for ethnic iden-

tification (Wilks’ λ = 1, F [3, 649] = 0.75, p = 0.52), as well as religious identification

(Wilks’ λ = 0.99, F [3, 652] = 1.39, p = 0.24), suggesting that the equal environment

assumption was not violated for these questions.

To more systematically analyze these data, we first explore the factor structure

4A MANOVA is used as opposed to conducting independent analysis of variance because (1) the
items used to measure these constructs are highly correlated, and (2) running independent tests
increase the probability of Type I error.
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underlying responses to these items.We then turn to decomposing the variance in

the indicators of these factors into additive genetic (A), common environment (C),

and unique (E) environmental variance to explore the degree to which genetic and

environmental factors contribute to variance on these constructs.

The Structure of Identification

Prior to estimating the proportion of the variance in identification explained by genes,

we examine the factor structure underlying racial, ethnic, and religious identification.

Since it is conceivable that these are not independent constructs, but are incorporated

into a single identity, we first examine the factor structure of the data by specifying

several confirmatory factor models. Specifically, we compare a one, two, and three

factor model. The one-factor model constrains the indicators to load on a single

dimension; the two-factor model assumes that racial and ethnic identification makes

up one dimension and religious identification a second dimension; the three-factor

model allows ethnic, religious, and racial identification to be separate, but correlated,

latent constructs. Since the data are categorical, we estimated each model using

mean and variance adjusted weighted least squares, an estimator that has desirable

properties in finite samples with non-normal data (Flora and Curran 2004; Muthen

1978; Mislevy 1986). Moreover, since data are clustered at the family level, we

estimated cluster adjusted standard errors. All models were estimated using M plus

version 6.0 (Muthen L.K. and Muthen, B.O. 1998-2007).5

On the whole, the three factor model provided the best fit-to-data. This was

5We also estimated the model for twin 1 and twin 2 separately. The substantive results were
identical
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determined by comparing the normed fit indices – the comparative fit index (CFI)

and the Tucker Lewis fit index (TLI) – as well as the root mean square error of

approximation (RMSEA) across models.6 For the three-factor model, the CFI, TLI,

and RMSEA indicated a good fit (CFI=0.96, TLI=0.93, RMSEA=0.10). The fit was

significantly worsened for a two-factor model. The normed fit indices indicated that

the model provided a very poor fit-to-data (CFI=0.90, TLI=0.86), and the root mean

square error of approximation (RMSEA) was far from acceptable (RMSEA=0.14).

Not surprisingly, the model fit was significantly worsened for a one-factor model,

where all the indicators load on a single latent construct (CFI=0.76, TLI=0.68,

RMSEA=0.22). The results from the three-factor model are presented in Table 2.

***INSERT TABLE 2 ABOUT HERE***

Extending this finding, we now turn to analyzing the extent to which the variance

in these constructs is explained by genetic and environmental components. We first

estimate univariate models for each indicator in Table 2, in order to explore whether

there are substantial differences in genetic and environmental underpinnings across

indicators. We then examine the extent to which each of the latent factors in Table

2 is explained by environmental and genetic components. Specifically, we estimate a

confirmatory factor model for racial, ethnic, and religious identification and examine

the contribution of additive genetic, common environment, and unique environment

to variation on the latent construct

6As a benchmark, the CFI and TLI should exceed 0.9 and the RMSEA should be 0.10 or less.
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The Genetic Foundation of Identity

As discussed in the methods section, we estimate the ACE components for the 9

items (in Table 2) using a structural equation model. Several specifications were

made prior to estimation. First, the A covariance between twin 1 and twin 2 was

constrained at 1 for MZ twins and 0.5 for DZ twins, since MZ twins share 100% of

their genes and DZ twins share 50%, on average. The C covariance was constrained

at 1, to approximate the shared environment. E is not directly estimated in the

model, since the data are categorical and residuals are not estimated. Rather, the

item thresholds are constrained to be equal across twins. We do present E, however:

The error is unit variance in our model, so we estimate E subtracting A2 and C2

from 1. Finally, we corrected the model’s thresholds for age effects, since the dis-

tribution of categorical religious, ethnic, and racial may be influenced by the age of

the respondent. Each univariate model was subsequently analyzed using mean and

variance adjusted weighted least squares.7 The estimates are shown in Table 3. 8

***INSERT TABLE 3 ABOUT HERE***

The table demonstrates that for the nine items, the contribution of genes to the

overall variance is substantial. The average estimate for A is 0.35, with a high of

7Since the error variance is constrained to be 1 for categorical indicators of latent variables, E
is estimated by subtracting A2 and C2 from 1.

8We also tested for sex differences. We did this by freeing the genetic and environment pa-
rameters to vary across males and females. We then compared the model fit of this unconstrained
model to a model where no sex differences exit. If the model fit is not worsened by constraining
parameters, one should adopt the more parsimonious model. For every variable, no sex differ-
ences emerged (Religious Identification: χ2(2) = 1.50, ns; Religious Preference: χ2(2) = 0.11, ns;
Religious Marriage: χ2(2) = 0.15, ns; Racial Identification: χ2(2) = 0.45, ns; Racial Preference:
χ2(2) = 2.68, ns; Racial Marriage: χ2(2) = 3.59, ns; Ethnic Identification: χ2(2) = 0.04, ns; Ethnic
Preference: χ2(2) = 2.11, ns; Ethnic Marriage: χ2(2) = 0.42, ns.
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0.54 for racial marriage and a low of 0.05 for ethnic marriage. The contribution of

common environment, however, is minimal, with an average of 0.12. In other words,

much more of the variance in these items is explained by additive genetic factors

than common environmental factors.

Since the three-factor model provided a better fit than the one or two factor

model, we also estimated the ACE components separately for each factor, allowing us

to test the degree of heritability for ethnic, religious, and racial identification. Several

methods have been proposed to analyze multivariate data with twins data. One, the

common path model or the psychometric twin model, specifies that each indicator

serves as a measure of a latent construct, with the variance for the latent construct

decomposed into A, C, and E components. This is the approach followed by Fowler

et al (2008) exploring the genetic foundations of political participation, and more

recently, Sturgis et al (2010) in assessing the genetic basis for interpersonal trust.

A separate model, often called the independent path, or biometric model, specifies

that the indicators load on three factors, A, C, and E, where the covariances between

these factors for twin 1 and twin 2 follow the ACE specification. Specifically, the

A covariance between twin 1 and twin 2 is 1 for MZ twins, 0.5 for DZ twins; the

covariance of C factors is specified at 1 for both twin types; and, the E factor is

uncorrelated for twins. Typically, the independent path model fits the data better

than the common path model: It has more parameters and does not constrain the

A and C covariances to operate through a single latent factor (Medland and Hatemi

2009). However, since the common path model is a more parsimonious model in that

fewer parameters are estimated, it should be preferred if, relative to the independent
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path model, it does not significantly worsen overall model fit.

In the MIDUS data, we estimated a common path and independent pathways

model for racial identification, ethnic identification, and religious identification. Re-

call that each construct is defined by three indicators, identification with that group,

preference to marry within that group, and preference for the group. Overall, we

find that the common path model provides a slightly better fit-to-data than the

independent path model. We determined this by the root mean square error of ap-

proximation, which provides an adjustment for relatively uninformative parameters

(Kaplan 2001).9 The common path model should be preferred to the independent

path model if it does not lead to a worsened the overall model fit. It should have an

equal or lesser RMSEA value compared to the independent pathway model. For racial

identification, the common factor model provided a better fit-to-data, as indicated

by a smaller RMSEA (RMSEA=0.01) relative to an independent path model (RM-

SEA=0.05). Likewise, for ethnic identification, the common path model was better

than the independent path model (Common: RMSEA=0.00; Independent: RM-

SEA=0.05). And, for religious identification, the common path model also showed a

superior fit (RMSEA=0.01) relative to the independent path model (RMSEA=0.05).

***INSERT TABLE 4 ABOUT HERE***

9In covariance structure models, fit is determined by empirically comparing the observed co-
variance matrix with the covariance matrix generated from a particular model specification. Like
other statistical methods, the more parameters added to a model, the better the overall model fit.
While the CFI and TLI are indices for overall model fit, they are not sensitive to the number of
model parameters. As such, CFI and TLI will increase as the number of parameters increase. The
RMSEA includes an adjustment for the number of parameters, in that adding parameters that do
not significantly improve the overall model fit will worsen the RMSEA estimate. The analogue to
this statistic is the adjusted R2 in linear regression, as well as the Deviance Information Criterion
(DIC) in Bayesian statistics.
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The estimates for the common path model are entered in Table 4. As was the case

in the univariate analysis, the contribution of additive genetic factors was substantial.

Indeed, for racial identification, approximately 60% of the variance is explained by

additive genetic factors; for ethnic identification, the estimate is 55%; for religion it

is 50%. For these three variables, dropping A from the model significantly worsens

the overall model fit (Race: χ2(1) = 8.87, p < 0.01; Ethnic: χ2(1) = 6.68, p <

0.01 ; Religion: χ2(1) = 10.19, p < 0.01). However, dropping C for two of the

three models does not significantly worsen overall model fit (Race: χ2(1) = 0.00, ns;

Ethnic: χ2(1) = 0.03, ns), though it does marginally worsen the model fit for religious

identification (Race: χ2(1) = 3.19, p < 0.07). We thus re-estimated the race, religion

and ethnicity models as AE models, to examine how this changes the point estimates.

For racial identification, genetic factors contribute to 60% of the variance; for ethnic

identification, 59% of the total variance is explained by genetic factors. And, for

religious identification, 77% of the total variance is explained by genetic factors. We

take these results to suggest a strong contribution of genes to the three types of

identification we explore.

Discussion

This research makes important contributions to our understanding of group politics

as well as the burgeoning research program investigating political behavior genetics.

We offer an answer to the question: Why do groups play such a central role in social

and political life? It is not simply a function of common interests as the standard
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social science model posits. Rather, it is a fundamental element of human nature

and, as such, has a genetic basis. In particular, we demonstrate substantial individ-

ual differences in ingroup orientations, in line with the expectation that humans are

balancing a push and pull of group identification and individuation (Brewer 1991;

Snyder and Fromkin 1980; Haidt and Joseph 2004). Further, we find evidence that

these individual differences in ingroup orientation are largely attributable to genetic

influences, amounting to 59-77 percent of the variation in identification with other

members of their racial, ethnic, and religious groups. The unique environments indi-

viduals inhabit also influence the extent to which people express ingroup attachment.

We find no evidence of the influence of the common environment, which represents

the influence of families and culture on ingroup attachment. This finding may be

surprising to many political scientists accustomed to the implicit assumption that

family socialization and culture act as the “unmoved movers” of individual attitudes.

That said, we think it is intuitive that additive genetics and unique environments

explain ingroup attachments rather than the common environment experienced by

twins. It would border on tautology to assert that people are socialized to be social.

Our results suggest that humans are born with individual differences in ingroup

predispositions, ultimately modified by their life experiences. At one extreme, we

expect some people to be a joiners, predisposed to affiliate with some group of like-

minded others, and at the other extreme, some have little affinity for their group.

Nonetheless, we do not reject the influence of pre-adult socialization altogether

or models which emphasize the important role that caregivers play in forging a

child’s social, psychological, and emotional well-being (e.g., Bowlby 1982). While
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we may refute the standard social science conceptualization that the tendency to

have strong ingroup identifications is purely a function of socialization, we speculate

that socialization plays a very important role in the formation of group orientations

outside the scope of the present investigation. Additive genetic effects substantially

motivate the tendency to join, but what groups will the joiners select? Family

socialization should play an important, if not central, role here, defining the menu

of groups people choose from to form identifications with others, in terms of ethnic,

religious, social, political, or other identity characteristics. That is, culture looms

large in determining the types of social groups one inhabits and identifies. Congruent

with Tooby and Cosmides (1992), evolution likely instilled a proclivity to identify

with social group; culture fills in the blanks, defining the types of social group one

chooses. Future research would profitably unpack the path-defining role socialization

should play in-group selection.

This research also has implications for the mobilization of collective action. For

example, our findings are largely consistent with Chong’s expectation that some

actors participate in collective action as a function of self-serving expressive benefits

(Chong 1991: 78). We expect people with personalities predisposed to strong group

identifications would experience greater value from involvement from group-identified

collective action, such as the Civil Rights movement, and thus be more likely to join

movements early and with less need for selective incentives and other inducements

to participate. Our findings might also help explain why some types of incentives

resonate more with some people than others. Knoke (1988) shows a variety of appeals

may mobilize collective action, including social incentives that promote affective
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bonding among group members. These social incentives should be more likely to

resonate with people predisposed to group attachment, whereas people with weaker

ingroup predispositions may require recruitment via selective incentives more along

the lines anticipated by Olson (1965). Another fruitful avenue of future research

would investigate the heritability of the efficacy of group-based and other types of

political appeals.

Finally, our findings comport with the growing research program in political sci-

ence identifying the role genetic predispositions play in influencing phenotypes re-

lated to political behavior. Demonstrating the influence of genetic influences on

ingroup orientations provokes additional research questions about the heritability of

outgroup judgments, as well as the role context plays in activating these predisposi-

tions. A limitation of our work is that we are unable to identify the contexts under

which genetic expression varies. While humans experience a drive to identify, it is

unclear how other factors heighten or dampen this drive. Just as group identification

has been shown to vary when groups are competing for finite resources (e.g., Sherif

1966), when one’s existence is made salient (Pyszczynski, et al. 2001), as well as

social prosperity and economic surplus (Sidanius and Pratto 2001), it is conceivable

that environmental circumstances also modulate the genetic expression of ingroup

identification. Attending to these, and related empirical concerns, are critical to bet-

ter understand the nature of social identification, collective-action, and group-based

politics.
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Ȳ (SD) rMZs rDZs α

Racial Identification 1.77 (.99) 0.29 0.10 —

Racial Preference 2.23 (1.04) 0.37 0.25 —

Racial Marriage 2.27 (1.10) 0.56 0.32 —

Ethnic Identification 2.67 (.99) 0.40 0.23 —

Ethnic Preference 3.09 (1.01) 0.46 0.24 —

Ethnic Marriage 3.26 (.96) 0.38 0.38 —

Religious Identification 2.19 (1.02) 0.62 0.43 —

Religious Preference 2.58 (1.01) 0.52 0.32 —

Religious Marriage 2.27 (1.09) 0.57 0.43 —

Identity Strength (Race) 2.09 (.83) 0.41 0.23 0.71

Identity Strength (Ethnicity) 3.09 (.81) 0.47 0.25 0.77

Identity Strength (Religion) 2.51 (.90) 0.61 0.44 0.84

Table 1: Descriptive statistics for the MIDUS data. All variables are coded from 1 to
4 where low scores denote greater identification. Identity strength is the composite
scale for each type of identity. Standard deviations are in parentheses. Correla-
tions are polychoric correlations for the individual items and Pearson correlation
coefficients for the identity strength scales.
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Race Ethnic Religious

Racial Identification 1.00

Racial Preference 1.43 (0.07)

Racial Marriage 1.30 (0.06)

Ethnic Identification 1.00

Ethnic Preference 1.34 (0.05)

Ethnic Marriage 1.09 (0.04)

Religious Identification 1.00

Religious Preference 1.16(0.03)

Religious Marriage 1.10 (0.02)

φrace,ethnic 0.23 (0.02)

φreligion,race 0.23 (0.02)

φreligion,ethnic 0.18 (0.02)

φrace 0.50 (0.03)

φethnic 0.35 (0.03)

φreligion 0.60 (0.02)

Model Fit

CFI / TLI 0.96/0.93

RMSEA 0.10

Table 2: Confirmatory Factor Model with Clustered Standard Errors. Entries are
unstandardized robust weighted least squares estimates. Threshold estimates are
excluded, but can be obtained upon request. All parameters are significant at the
0.05 level. One factor loading is set at 1 for each factor in order to obtain model
identification.
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a2 c2 e2

Racial Identification 0.28 0.00 0.72

(-0.05, 0.62) (-0.28, 0.28) (0.61, 0.82)

Racial Preference 0.32 0.06 0.62

(0.04, 0.60) (-0.17, 0.29) (0.53, 0.71)

Racial Marriage 0.54 0.01 0.45

(0.27, 0.82) (-0.24, 0.25) (0.38, 0.53 )

Ethnic Identification 0.34 0.06 0.60

(0.04, 0.64) (-0.20, 0.32) (0.51, 0.69 )

Ethnic Preference 0.46 0.00 0.54

(0.12, 0.80) (-0.29, 0.29) (0.44, 0.64 )

Ethnic Marriage 0.05 0.35 0.60

(-0.29, 0.40) (0.07, 0.63) (0.48, 0.71 )

Religious Identification 0.45 0.17 0.38

(0.23, 0.67) (-0.02, 0.36) (0.32, 0.44)

Religious Preference 0.43 0.12 0.47

(0.18, 0.67) (-0.11, 0.31) (0.40, 0.55)

Religious Marriage 0.31 0.27 0.43

(0.06, 0.55) (0.06, 0.47) (0.35, 0.51)

Table 3: Univariate ACE models. Thresholds corrected for age. 90% confidence
intervals are in parentheses
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Race Ethnic Religion

a2 0.60 0.55 0.50

(0.28, 0.92) (0.21, 0.90) (0.24, 0.76)

c2 0.00 0.03 0.24

(-0.27, 0.27) (-0.27, 0.32) (0.02, 0.45 )

e2 0.39 0.42 0.26

(0.30, 0.49) (0.30, 0.49) (0.19, 0.34)

a2 0.60 0.59 0.77

(0.52, 0.69) (0.49, 0.68) (0.70, 0.84)

e2 0.40 0.42 0.23

(0.31, 0.48) (0.32, 0.51) (0.16, 0.30)

CFI/TLI 0.99/0.99 1/1 0.99/0.99

RMSEA 0.01 0.00 0.01

Table 4: Common Path Model. Entries are robust weighted least squares estimates
with 90% confidence intervals in parentheses. An AE model was estimated for the
three models, since dropping C did not significantly worsen overall model fit.
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