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Abstract

People’s political attitudes and values vary. Research over the last fifty years has suggested
that this variation is due to differences in two foundational dimensions of political ideology,
often labelled as economic and social conservatism, or social dominance and authoritari-
anism. While the existence of these two dimensions of political ideology is supported by
evidence from political, social, moral, and cross-cultural psychology, less work has examined
the essential nature of the two dimensions or asked why this particular two-dimensional
structure organises political attitudes and values. In this thesis, I outline a dual evolution-
ary theoretical framework to understand the two dimensions of political ideology in humans.
Synthesising and expanding on existing evolutionary approaches to politics, I argue that the
two dimensions of political ideology have emerged from two key shifts in the evolution of
human group living. First, humans began to cooperate more across wider interdependent
networks and share the spoils of cooperation more evenly. Second, humans became more
committed to group viability, conforming to social norms in culturally marked groups and
punishing norm-violators. These key shifts correspond to economic and social conservatism,
respectively. I test this theory by leveraging empirical tools from behavioural economics.
Across several studies using abstract incentivised behavioural tasks, I show that coopera-
tive and group conformist preferences reliably predict economically and socially conservative
views. By supporting the dual evolutionary framework for political ideology, these results
show how ancient social drives that evolved to help us navigate the challenges of human
group living continue to shape the political landscape even today.
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Chapter 1

Introduction

Man is by nature a political animal. — Aristotle (ca. 370 B.C.E./1998)

The roots of politics are older than humanity. — Frans de Waal (1982), p. 207

Over the last decade, major political events have shaken the world. In 2016, the United
Kingdom voted to leave the European Union. In the same year, Donald Trump was elected
President of the United States, followed by his eventual impeachment. More recently, po-
litical decision-making from international leaders has determined the course of the global
COVID-19 pandemic. All the while, people across the world have made their voices heard
through political protest and demonstration. In the United States, organisations like Black
Lives Matter and Occupy Wall Street amplified people’s dissatisfaction with existing racial
and economic inequalities. In Europe, the political activist Greta Thunberg inspired a gen-
eration of young people to fight climate change. In the Arab world, the Arab Spring protests
in the early 2010s sought to overthrow authoritarian regimes. These examples highlight how
important political motives are to human social life.

Some scholars argue that our political motives emerged deep in our evolutionary history.
Indeed, our close primate cousins also exhibit a range of political behaviours. In Chimpanzee
Politics, de Waal (1982) documented countless examples of coalition formation, competition,
hierarchical dominance struggles, status seeking, and Machiavellian social intelligence among
captive chimpanzees. Goodall (1982) also observed these behaviours in a wild population
of Gombe chimpanzees, and added further observations of aggressive behaviour to main-
tain social order and territorial coalitional defence against strangers. Such socio-political
behaviours are also found in other great apes (Scott & Lockard, 2007; Stanford, 1998) and
possible analogies can be found in a subset of non-primate animal species (e.g., inter-group
competition and cooperation in ants; van Wilgenburg et al., 2010). These social behaviours
in non-human animals have attracted attention because of their apparent parallels with hu-
man socio-political behaviour. Human politics are rife with disagreements regarding the
status of social groups, leadership, political deception, law and order, military defence, and
immigration. The parallels between human and non-human political behaviour support Aris-
totle’s contention that man is a “political animal” whose social instincts are shared by other
gregarious creatures (Abbate, 2016).
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The aim of this thesis is to understand how evolution could have produced a political
animal like humans. To answer this question, we begin from first principles. At its most
fundamental, politics is the process of “solv[ing] the coordination problems that emerge from
group living” (Petersen, 2015, p. 1085). This is as true for chimpanzees and ants as it is
for humans. Whether it is governing how resources are distributed among the group, which
norms are imposed upon the group, who leads the group, or how in-group deviants are
reprimanded, politics allows groups of individuals with conflicting interests to coordinate on
mutually beneficial ways to organise social life.

Since politics is fundamentally tied to social life, any understanding of the evolution of
human political psychology must be consistent with research on the evolution of human
group living. Across the evolutionary human sciences, a burgeoning literature has emerged
explaining how human social life has expanded from small-scale ancestral groups characteris-
tic of other great apes to large-scale modern societies containing millions of people (Kramer,
2019; Sterelny, 2016; Tomasello et al., 2012; Tomasello, 2016). This expansion is particularly
puzzling to explain given the free-rider problem, in which sociable individuals are outcom-
peted by selfish free-riders who exploit the generosity of others (Nowak, 2006). In order to
explain the expansion of human groups from small-scale bands to large-scale modern soci-
eties, Sterelny (2016) argues that a series of social revolutions shaped human social evolution:
a transition from great ape social life to late-Pleistocene hunter-gatherer groups, and, sub-
sequently, a transition during the Holocene from hunter-gatherer groups to large-scale cities
and nation states with formal political institutions.

In this thesis, I will argue that the structure of political ideology in modern humans,
as well as the variation in political attitudes that we see expressed today, is the result of
changes that occurred during the transition from great ape social life to more complex hunter-
gatherer groups. The differences between great ape and hunter-gatherer lifeways are stark.
Chimpanzee social groups, for example, are characterised by small multi-family bands, strict
dominance hierarchies which determine the flow of resources, and limited cultural learning
(de Waal, 1982). By contrast, hunter-gatherer social groups are characterised by extended
networks of contact and trade (Bird et al., 2019; Hill et al., 2011; Lee, 1972), obligate
cooperation (Tomasello et al., 2012), relative egalitarianism (Boehm, 1993), and a plethora
of different cultural norms, traditions, and institutions that govern the behaviour of group
members (Henrich, 2015). What changes account for this transition in the default mode of
group living?

Drawing from research in anthropology, primatology, and developmental psychology,
Tomasello et al. (2012) suggest that the transition from great ape to hunter-gatherer so-
cial life comprised of two distinct shifts. In the first key shift, a variety of socio-ecological
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pressures selected for obligate cooperation in early humans after their divergence from other
great apes. As inter-birth intervals decreased and humans began to have more children,
cooperative breeding (i.e., non-relatives caring for infants) became essential for offspring to
survive (Burkart et al., 2009; Kramer, 2019). In order to forage great distances for food and
hunt large game with unpredictable returns, early humans were also required to collaborate
in their foraging efforts (Gurven, 2004; Kramer, 2019) and share the spoils of their coopera-
tion more evenly as a system of risk pooling (Gurven, 2004). Building on existing systems of
kin altruism and reciprocity, these changes created greater interdependence between group
members (Aktipis et al., 2018), further increasing the levels of cooperation within groups.

In the second key shift, humans became more group-minded, conforming to social norms
in culturally marked groups and punishing norm-violators (Tomasello et al., 2012). As
interactions with strangers became more common in larger groups, socially-learned cultural
norms allowed even unfamiliar individuals to effectively coordinate their behaviour (Cronk
& Leech, 2013). Inter-group competition also favoured punishment of individuals that did
not adhere to cultural norms and a unifying sense of group identity that bound the group
together in the face of external threats (Mathew & Boyd, 2011). This group-mindedness
allowed human groups to expand even further in scale and social complexity. Thus, the
two key shifts in the transition from great ape to hunter-gatherer groups — cooperation and
group conformity — transformed the ways in which humans solved the challenges of group
living.

The key insight is that these two key shifts are strikingly concordant with the identi-
fication of two dimensions of political ideology in modern humans (Figure 1.1). Decades
of research in political, social, moral, and cross-cultural psychology have revealed two di-
mensions of political ideology, often labelled as economic and social conservatism (Feldman
& Johnston, 2014), or social dominance and authoritarianism (Duckitt & Sibley, 2009). I
believe that this is no accident. Here, I propose that the two key shifts in the transition from
great ape to hunter-gatherer social life produced the two dimensions of political ideology
in modern humans. I refer to this theory as the dual evolutionary foundations of political
ideology.

Of course, the cities and nation states governed by today’s politics are vastly different
from the hunter-gatherer groups that organised human social life in the late-Pleistocene.
Indeed, since the dawn of agriculture and throughout the Holocene, human social groups
have continued to expand in size and social complexity, eventually dominating the globe
(Sterelny, 2016). But this was a relatively fast expansion compared to the evolution of
hunter-gatherer social organisation, spanning thousands rather than millions of years. It was
also likely driven by a process of cultural rather than genetic evolution, in which socially-
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Figure 1.1: The two-dimensional landscape of political ideology. The vertical axis represents variation in eco-
nomic conservatism and social dominance, which reflects preferences for competition and inequality vs. co-
operation and equality. The horizontal axis represents variation in social conservatism and authoritarianism,
which reflects preferences for individualism vs. group conformity.
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learned norms, institutions, and technologies (e.g., religion; Norenzayan et al., 2016) built
upon existing evolved psychological mechanisms to promote cooperative behaviour in large-
scale anonymous groups (Richerson et al., 2016). Yet, despite this expansion in scale, the
fundamental challenges of group living (how to distribute resources, which norms to impose,
how to sanction in-group deviants, etc.) have remained unchanged, as has the psychology
that deals with those challenges. As we will explore, today’s politics reflect ancient social
tensions that naturally arise from group living.

The structure of this thesis is as follows. In Chapter 2, I fully outline the dual evolutionary
foundations framework. I begin by emphasising the two-dimensional nature of political
ideology and justifying an evolutionary approach to understanding these two dimensions. I
then introduce the dual evolutionary foundations theory as a framework that can organise
and expand on previous evolutionary accounts of the two dimensions of political ideology. In
laying out the framework, I discuss in more detail the two key shifts in human social evolution
— from competitive hierarchy to cooperative egalitarianism, and from individualism to group
conformity — and how these fundamental trade-offs in human group living can explain
variation in the two dimensions of political ideology. I conclude by using the framework to
explain the political attitudes and values of modern humans.

One key prediction of the dual evolutionary framework is that the two dimensions of
political ideology in modern humans should reflect behavioural preferences for cooperation
and group conformity. The remainder of the thesis proceeds to empirically test this predic-
tion. The organising approach underlying all of these empirical chapters is to, first, measure
behavioural preferences in abstract incentivised tasks and, second, relate these preferences to
variation in political attitudes and values. This is a departure from the traditional approach
in political psychology, in which researchers tend to rely on self-report measures that ask
people to explicitly state their political opinions, party preferences, and prejudices (Duckitt
& Sibley, 2009). Some have argued that, due to issues like social desirability and exper-
imenter demand, self-report measures do not fully capture the political mind (Burdein et
al., 2006; Gawronski et al., 2015). By contrast, incentivised behavioural tasks (i.e., social
decision-making tasks that involve real money) are tools that elicit private behavioural pref-
erences, such as a willingness to share, while avoiding the desirability issues that plague
self-report methods (Pisor et al., 2020). It costs nothing to state a willingness to share
on paper, but incentivised behavioural tasks require people to put their money where their
mouth is (Chaudhuri, 2009). Moreover, incentivised behavioural tasks do not contain any
political content. This avoids the problem of circular reasoning that some have attributed
to existing scales of political ideology, in which self-report items contain the very attitudes
they seek to explain (Malka et al., 2017).
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In Chapter 3, I present the results of a study in which hundreds of New Zealanders
completed an online battery of real-time interactive behavioural tasks measuring cooperation
and conformity. In line with the dual evolutionary framework, cooperative and conformist
preferences in these tasks predict the two dimensions of political ideology. I also find that
behavioural preferences predict support for a host of economic and social policy views, such
as views on income redistribution, welfare, taxation, abortion, homosexuality, and religious
instruction in schools. By contrast, I find that several behavioural measures of conformity
(norm-enforcing punishment and rule following) are not related to authoritarianism or social
policy views, raising questions about the nature of conformist preferences and the validity
of different incentivised behavioural tasks.

Chapter 4 expands on these results by using the same dataset and additionally relating
cooperative and conformist preferences to support for New Zealand political parties. As ex-
pected, cooperative preferences predict support for economically progressive political parties,
like the Labour Party and the Green Party, and these associations hold even after controlling
for socio-demographic variables known to predict political party support (e.g., age, gender,
education). Moreover, in line with the dual evolutionary framework, I find that conformist
preferences weakly predict support for the socially conservative New Zealand First Party.

Since the data from Chapters 3 and 4 were collected alongside a longitudinal survey
of the attitudes and values of New Zealanders, it was also possible to study how changes
in behavioural preferences over time predicted subsequent changes in political ideology. In
Chapter 5, I use longitudinal data to test between alternative causal models of the relation-
ship between behavioural preferences and political ideology. In line with the dual evolu-
tionary framework, changes in cooperative preferences precede changes in political ideology,
suggesting a causal path from more general behavioural preferences to ideology.

In Chapter 6, I generalise previous results from New Zealand by collecting data with new
behavioural measures in another country, the United States. In particular, I measure how
people distribute resources and how harsh they perceive the social norms governing those re-
source distributions to be. Building on previous chapters, I find that egalitarian cooperative
preferences and perceptions of harsh social norms are related to the two dimensions of polit-
ical ideology, in accordance with the dual evolutionary framework. By contrast, I find that
general selfishness and adherence to social norms are unrelated to political ideology, further
elucidating the psychological mechanisms motivating cooperative and conformist behaviour
across the political landscape.

The thesis concludes with a general discussion of the empirical findings in relation to the
dual evolutionary framework. In the discussion, I summarise what we have learned about
the behavioural preferences underlying the two dimensions of political ideology, and feed
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the empirical findings back to the theoretical framework. Finally, I propose some exciting
avenues for future research.

That’s the road ahead. But before getting to empirical work, I must first explain what
political ideology is, how it is organised, and how an evolutionary approach can help us
understand its deep origins in humans.
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Chapter 2

The dual evolutionary foundations of political ideology1

2.1 Introduction
In recent decades, the concept of political ideology has enjoyed a resurgence in the social

sciences (Jost et al., 2009). Political ideology is defined as a set of stable, interrelated
beliefs and attitudes that organise views on political and social issues. While scholars had
previously attributed only a minor role to ideology in shaping political behaviour (Converse,
1964; Zaller, 1992), it has since become clear that political ideology both motivates voting
and coherently structures views on a wide range of social issues, from taxation and welfare to
crime and religion (Jost, 2006). Traditionally, ideology has been conceptualised as varying
along a unidimensional spectrum, with liberalism on the left and conservatism on the right
(Adorno et al., 1950). Broadly, liberalism emphasises equality, social change, and system
reform, while conservatism emphasises hierarchy, conventionalism, and tradition. This left-
right distinction dates back more than 200 years to the 1791 French legislative assembly
(monarchists sat on the right) but remains the primary means of describing political opinion
in social science and public discourse (Figure 2.1).

Despite the popularity of this unidimensional model, political views cannot be neatly
summarised by a single liberal-conservative spectrum (Treier & Hillygus, 2009). The 2016
US Presidential Election highlighted how divergent political views can be within left or
right discourse, with disagreements between Hillary Clinton and Bernie Sanders within the
Democratic Party and opposition to Donald Trump from within the Republican Party. In
the electorate itself, many people express conflicting political beliefs that cross party lines
(Claassen et al., 2015). Libertarians are a classic case of this misalignment, harbouring
‘liberal’ views on social issues but ‘conservative’ views regarding economic policy. It is
perhaps not a surprise, then, that unidimensional self-report scales of political ideology
often have low internal consistency (Altemeyer, 1981) and low external validity (Treier &
Hillygus, 2009), and they frequently produce more than one latent variable in factor analyses
(Duckitt & Sibley, 2009). In short, a single left-right dimension misses important features of
the political landscape.

1Chapter based on “Claessens, S., Fischer, K., Chaudhuri, A., Sibley, C. G., & Atkinson, Q. D. (2020).
The dual evolutionary foundations of political ideology. Nature Human Behaviour, 4 (4), 336–345” and
“Claessens, S., Chaudhuri, A., Sibley, C. G., & Atkinson, Q. D. (in press). The evolutionary basis of political
ideology. In C. G. Sibley & D. Osborne (Eds.), Cambridge Handbook of Political Psychology. Cambridge,
UK: Cambridge University Press.”
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Figure 2.1: The number of scholarly and newspaper articles mentioning unidimensional and multidimensional
approaches to political ideology. Data are from three sources: the peer-reviewed literature database Scopus
and two US newspapers, the Wall Street Journal and the New York Times. The review of Scopus selected
the top 100 most-cited articles from the last 20 years under the search term ‘political ideology’. The review
of the US newspapers selected the top five most relevant articles in every year from 1999-2018 under the
search term ‘political ideology’. If the articles contained explicit references to unidimensionality or any of the
terms liberal, conservative, Democrat, Republican, or variations thereupon, they were coded as mentioning
unidimensionality. If the articles contained explicit references to multidimensionality or any of the terms
social dominance, authoritarianism, economic conservatism, social conservatism, or variations thereupon,
they were coded as mentioning multidimensionality. Figure adapted from Claessens, Fischer, et al. (2020).
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By contrast, scholars from many disciplines have converged upon two dimensions of polit-
ical ideology. These dual dimensions have repeatedly emerged in the literature over the last
50 years (Table 2.1), despite researchers using different methodologies and, indeed, different
labels to capture ideology. Some researchers have focused on the attitudes that people hold
about political and social issues, clustering these into correlated categories using data-driven,
atheoretical factor-analytic methods (Feldman & Johnston, 2014; Jost et al., 2003). Others
have defined core universal human values (e.g., benevolence, tradition, security) and then de-
termined how they influence ideology (Schwartz, 1992). Lexical approaches have abstracted
even further, allowing the underlying structure of political attitudes to emerge from ratings
of dictionary-based ‘isms’ (e.g., Machiavellianism or traditionalism; Saucier, 2000). Moral
psychology has inductively derived clusters of moral values and noted how they strongly pre-
dict political ideology (Graham et al., 2009), and cross-cultural approaches have validated
scale items across many different societies, finding that the same dimensions recur (Ashton
et al., 2005). Across this myriad of methodologies, both exploratory and confirmatory, re-
searchers have found very similar two-dimensional ideological structures, strongly suggesting
that the scales in Table 2.1 are all capturing the same underlying psychological phenomena.

How should we understand these two dimensions of political ideology? The first dimen-
sion, often referred to as economic conservatism or social dominance, predicts stances on
issues like taxation, government-funded healthcare, welfare programs, and free education
(Feldman & Johnston, 2014). Economic conservatives view the world as a ‘competitive jun-
gle’, in which dominance, inequality, and power imbalances are commonplace (Duckitt &
Sibley, 2009). The second dimension, often referred to as social conservatism or authoritar-
ianism, predicts stances on issues like traditional social values, criminal justice, patriotism,
national security, same-sex marriage, and religion (Altemeyer, 1981; Feldman & Johnston,
2014). These social conservatives view the world as more threatening, dangerous, and un-
predictable (Duckitt & Sibley, 2009).

It remains unclear why political attitudes tend to be structured along these two particular
ideological dimensions and why the dual dimensions are linked with distinct worldviews. In
this chapter, we argue that an evolutionary approach to political ideology can shed light on
both of these questions. Recent research challenges the common assumption that ideological
variation is best understood as the result of historically contingent social, cultural, and
environmental factors (Altemeyer, 1981; Campbell et al., 1960; Converse, 1964; Zaller, 1992)
with little basis in biology. Variation in political ideology is heritable (Alford et al., 2005;
Alford & Hibbing, 2004; Batrićević & Littvay, 2017; Hatemi et al., 2007, 2011; Kandler et al.,
2016; Lewis & Bates, 2014; Verhulst et al., 2012), remains stable over long periods of time
(Block & Block, 2006), and covaries with basic physiological differences (Dodd et al., 2012;
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Table 2.1: Various labels for the two dimensions of political ideology. Table adapted from Duckitt & Sibley
(2009) and Claessens, Fischer, et al. (2020).

Cooperation dimension Group conformity
dimension

Reference

Economic conservatism Social conservatism Hughes (1975)
Social dominance
orientation

Right-wing
authoritarianism

Duckitt & Sibley (2009)

Tough vs. tender Conservatism vs.
liberalism

Eysenck (1954)

Humanism Normativism
(conservatism)

Tomkins (1964)

Equality Freedom Rokeach (1973)

Power distance Collectivism vs.
individualism

Hofstede (1980)

Liberalism (i.e.,
humanism-egalitarianism)

Conservatism Kerlinger (1984)

Idealism (altruism-social
concern)

Relativism (i.e., group
orientation)

Forsyth (1980)

Humanitarianism-
egalitarianism

Protestant ethic Katz & Hass (1988)

Economic conservatism vs.
equality

Cultural conservatism vs.
openness

Middendorp (1991)

Hierarchy vs.
egalitarianism

Group loyalty vs.
individualism

Trompenaars (1993)

International harmony National strength and
order

Braithwaite (1994)

Self-enhancement vs.
transcendence

Conservation vs. openness Schwartz (1996)

Vertical vs. horizontal
values

Collectivism vs.
individualism

Triandis & Gelfand (1998)

Unmitigated self-interest
(‘beta-isms’)

Tradition-oriented
religiousness (‘alpha-isms’)

Saucier (2000)

Competition vs.
compassion

Moral regulation vs.
individual freedom

Ashton et al. (2005)

Egalitarianism Conservatism Stangor & Leary (2006)
Humanitarianism Religiosity Ferguson (1939)
Capitalist vs. socialist Religious vs. secular Boski (1993)
Tolerance of inequality Opposition to change Jost et al. (2003)

Individualising (care-harm,
fairness-reciprocity)

Binding (authority-respect,
in-group-loyalty,
purity-sanctity)

Graham et al. (2009)
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Fodor et al., 2008; Hibbing et al., 2014; Oosterhoff et al., 2018; Oxley et al., 2008; Shook &
Fazio, 2009; Smith et al., 2011; but see Bakker et al., 2020; Fiagbenu et al., 2021; Osmundsen
et al., 2019). The two dimensions of ideology are also repeatedly observed across a wide range
of cultures (Ashton et al., 2005; Duriez et al., 2005; Pratto et al., 2013), suggesting that they
may be universal. This recurrent pattern of ideological variation across cultures, together
with heritable stable individual differences, points to the possibility that the two dimensions
are at least partly grounded in biology. As such, an evolutionary approach can help us
understand the dual-dimensional structure of political ideology.

2.2 An evolutionary approach to psychology
Unlike other approaches to psychology that describe how the human mind functions, an

evolutionary approach to psychology also considers why the human mind functions the way
it does (Scott-Phillips et al., 2011; Tinbergen, 1963) by placing human psychology within
the context of our species’ particular evolutionary history. This approach acknowledges that
many of the psychological mechanisms underlying modern human behaviour were inherited
from our hominid ancestors (Barkow et al., 1992). Following the logic of evolution by natural
selection (Darwin, 1859), these psychological mechanisms are thought to be universal features
of the human mind that are adapted to the basic challenges of survival and reproduction that
have faced our lineage. For example, incest avoidance is hypothesised to be a psychological
mechanism shared by all humans that functions to avoid the deleterious genetic consequences
of inbreeding (Westermarck, 1891).

As well as explaining universal features of the human mind, an evolutionary approach also
explains variation in psychology and behaviour (Buss, 2009). First, heritable variation in
psychological traits can be maintained by evolution if different levels of the trait are adaptive
in different contexts; a mechanism known as balancing selection on fitness trade-offs (Buss,
2009; Nettle, 2006). For example, the extraversion dimension of personality is hypothesised
to result from the trade-offs underlying different extraversion levels (e.g., extraverts ben-
efit from increased sexual encounters but also suffer from increased risk of illness; Nettle,
2006). Second, different environmental inputs into a universal psychological architecture can
produce variation through phenotypic plasticity (Snell-Rood, 2013). Phenotypic plasticity
adaptively calibrates psychology and behaviour to local ecological challenges (Sng et al.,
2018). For example, the tendency for people lower in socio-economic status to discount fu-
ture rewards is hypothesised to be an adaptive response to environmental harshness (Pepper
& Nettle, 2017). An evolutionary approach therefore explains diversity, as well as uniformity,
in human psychology and behaviour.
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Evolutionary accounts of human behaviour also emphasise that culture has been a key
driving force in human evolution (Henrich, 2015; Richerson & Boyd, 2005). Unlike other
primates, humans depend upon a large body of socially-learned beliefs, norms, and values in
order to survive in novel environments. These cultural traits are inherited and accumulated
within social groups over many generations, providing solutions to local adaptive problems
(e.g., foraging, hunting, food processing) that individuals could not solve through trial-and-
error alone (Henrich & McElreath, 2003). As a result, humans have evolved to be keenly
attentive to cultural information, readily learning social norms from a young age (Rakoczy
et al., 2008). Humans also preferentially direct their learning towards individuals within
the same cultural group, as delineated by cultural markers like accent (Kinzler et al., 2009)
or language (Kinzler et al., 2007). Thus, an evolutionary approach also highlights cultural
variability (Henrich, 2015), highly interdependent sociality (Tomasello et al., 2012), and
groupishness (Bernhard et al., 2006) as key features of human psychology.

Daniel Dennett once described evolutionary theory as a universal acid which revolu-
tionises every discipline it touches (Dennett, 1995). Indeed, evolutionary perspectives on
human psychology continue to shed light on various topics, including personality (Buss,
2009), culture (Henrich, 2015), religion (Norenzayan et al., 2016), and cooperation (Nowak,
2006). We will now review several recent evolutionary approaches to the two dimensions of
political ideology.

2.3 Evolutionary approaches to the two dimensions of political ideology
A number of promising evolutionary approaches have already derived important insights

about the economic and social dimensions of political ideology captured in Table 2.1.
A growing body of work shows a positive relationship between economic conservatism

and physical dominance attributes (Petersen & Laustsen, 2019; Price et al., 2011, 2017). One
recent study found that, across twelve high-powered cross-cultural conceptual replications,
both self-reported measures of physical formidability (e.g., motivation to build muscularity)
and objective measures of formidability (e.g., handgrip strength, upper-body strength) cor-
related positively with economic conservatism and social dominance orientation in males,
but not females (Petersen & Laustsen, 2019). In both our species and our primate cousins,
conflicts over resources are often decided by differences in physical formidability, suggesting
that the economic dimension of ideology may be related to resource conflict and competition.

Researchers have consistently found positive relationships between social conservatism
and disgust sensitivity, pathogen avoidance, and parasite stress (Hodson & Costello, 2007;
Inbar et al., 2009, 2012; Tybur et al., 2010; for a meta-analysis, see Terrizzi Jr. et al.,
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2013). One large-scale cross-cultural study found that individuals higher in traditionalism,
a measure of social conservatism, exhibited greater disgust sensitivity and were more likely
to come from nations with higher parasite stress (Tybur et al., 2016). No relationship was
found for economic conservatism. Based on these findings, scholars have suggested that social
conservatism may reflect variation in the sensitivity of the behavioural immune system, a
cluster of evolved behavioural and psychological mechanisms that provide organisms with a
first line of defence against disease-causing microorganisms (Schaller & Park, 2011).

Other authors argue that the relationship between disgust sensitivity and social conser-
vatism can be understood under the more general umbrella of threat sensitivity, or negativity
bias, which they claim uniquely describes the core of social conservatism (Hibbing et al.,
2014). A human cognitive bias increasing the salience of threatening stimuli makes evolu-
tionary sense under the logic of error management theory (Haselton & Nettle, 2006), which
posits that decisions made under uncertainty should be adaptively biased towards making
less costly errors. Indeed, sensitivity to threatening stimuli that are not disgusting, such as
sudden noises (Oxley et al., 2008), has also been linked to social conservatism. Under this
view, social conservatives are self-protective and risk averse in their policy views (e.g., adher-
ing to tried-and-tested social norms, opposing social change) because they have a stronger
negativity bias and, thus, are acting to reduce the probability of negative events occurring.

Moral foundations theory (Graham et al., 2009; Haidt, 2012) provides further insight
into the evolutionary foundations of the two dimensions of political ideology. This theory
argues that moral reasoning can largely be explained by people’s sensitivities to five evolved
moral foundations: care-harm, fairness-cheating, loyalty-betrayal, authority-subversion, and
sanctity-degradation. These foundations are hypothesised to be solutions to adaptive prob-
lems faced by humans in their evolutionary history. The care-harm foundation is related
to adaptive problems of nurturing and protecting vulnerable individuals, such as infants,
and the fairness-cheating foundation reflects problems of cooperating with others to mu-
tual benefit and detecting cheaters. The loyalty-betrayal foundation relates to problems of
coalition-formation and group defence, while the authority-subversion foundation reflects the
need for an established authority to promote group coordination. The sanctity-degradation
foundation responds to problems of disease and contamination.

These five moral foundations correlate with political ideology. Initial research focused
on the liberal-conservative spectrum, showing that liberals advocate the care and fairness
dimensions above the others, while conservatives give equal weight to all five dimensions
(Graham et al., 2009). More recent work has begun to link the moral foundations to the two
dimensions of ideology separately. Factor analysis shows that the five moral foundations can
be reduced to two distinct sets: individualising foundations (care-harm, fairness-cheating)
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and binding foundations (loyalty-betrayal, authority-subversion, sanctity-degradation; Gra-
ham et al., 2009; Sinn & Hayes, 2017). Federico et al. (2013) found that sensitivity to the
individualising foundations correlates with social dominance orientation, whereas sensitivity
to the binding foundations correlates with right-wing authoritarianism. Another study found
that factor analysis of self-report items capturing the moral foundations and political ideol-
ogy produced a two-factor solution: one with high loadings from individualising foundations
and social dominance orientation, and the other with high loadings from binding foundations
and right-wing authoritarianism (Sinn & Hayes, 2017). These results suggest that, despite
its proposed five factor structure, moral foundations theory has independently converged
upon the same two dimensions of ideology that have been repeatedly identified in politi-
cal psychology (Duckitt & Sibley, 2009). The first (economic) dimension reflects adaptive
problems relating to care, nurturance, and cooperation, and the second (social) dimension
reflects problems relating to group defence, group coordination, and disease avoidance.

In sum, evolutionary approaches have provided important insights into the two dimen-
sions of political ideology separately. However, these distinct threads of research have not
yet been synthesised into a cohesive two-dimensional theory of political ideology. As well
as explaining the evolutionary origins of the two dimensions, such a synthesis would ideally
explain why this specific two-dimensional structure organises political attitudes and values,
as opposed to some other structure, and would provide a rigorous evolutionary account of
variation along the two dimensions within human populations.

To organise, integrate, and expand on this previous work, we begin with the premise
that politics is fundamentally the process of dealing with the conflicts of interest that arise
from human group living (Haidt, 2012; Hibbing et al., 2013; Petersen, 2015). To under-
stand the foundations of political ideology, one must therefore understand how human group
living has evolved. Independent convergent evidence from anthropology, primatology, and
developmental psychology suggests that, following the divergence from great apes, human
group living evolved via two key shifts. First, humans began to cooperate more across wider
interdependent networks and share the spoils of cooperation more evenly. Second, humans
became more committed to group viability, conforming to social norms in culturally marked
groups and punishing norm violators. These two social drives are strikingly concordant with
two dimensions of political ideology captured in Table 2.1.

2.4 Two key shifts in the evolution of human group living
The socio-political lives of great apes are complex (de Waal, 1982). Chimpanzee social

groups, for example, are organised by dominance hierarchies. Owing to the fitness bene-
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fits of higher status within these hierarchies, rank positions are hotly contested and change
dynamically over time (Foerster et al., 2016), with individuals frequently engaging in Machi-
avellian social strategies to contest the status quo (de Waal, 1982). Chimpanzees also patrol
territorial borders to defend their group against outsiders (Watts & Mitani, 2001). Much
like humans, then, the political lives of great apes are spent dealing with the challenges of
group living.

Human group living shares much of this complexity. However, the ancestral human
hunter-gatherer communities that emerged over the course of the Pleistocene were vastly
different from those of other great apes. They were characterised by contact and trade be-
tween extended networks (Bird et al., 2019; Hill et al., 2011; Lee, 1972), relatively egalitarian
socio-political structures (Boehm, 1993), and deeply embedded cultural norms, conventions,
and institutions (Henrich, 2015). To explain the emergence of this unique social organisation,
researchers have posited two key shifts in the evolution of human group living (Jensen et
al., 2014; Sterelny, 2007, 2016; Tomasello et al., 2012; Tomasello, 2016; Tomasello & Vaish,
2013) that are thought to have paved the way for more complex human societies.

In the first key shift, humans began to cooperate more across wider interdependent net-
works and share the spoils of cooperation more evenly. Resource scarcity in the Pleistocene
required early humans to forage collaboratively for rarer but higher-value calorie-dense foods
(Tomasello et al., 2012). As fitness interdependence (Aktipis et al., 2018) with group mem-
bers increased, selection favoured those who could readily work together with and provide
benefits for others. Shifting to a riskier mode of subsistence also selected for egalitarian meat-
sharing as a form of risk pooling (Gurven, 2004), replacing the great ape system of resource
distribution based on dominance and hierarchy. These changes resulted in a human psychol-
ogy uniquely sensitive to cooperative interactions with others. Building upon psychological
mechanisms for kin altruism, reciprocity, and reputation management, humans developed
other-regarding preferences and empathic concern (Jensen et al., 2014) that allowed them to
extend cooperation beyond kith and kin to a wider network of interdependent individuals.
In line with this, evidence suggests that, unlike other great apes (Krupenye & Hare, 2018;
Silk et al., 2005; Warneken et al., 2006), humans spontaneously help others (Warneken &
Tomasello, 2006), effectively communicate to solve coordination problems (Cooper et al.,
1992; Koomen & Herrmann, 2018), prefer egalitarian divisions of resources (Gurven, 2004;
Hamann et al., 2011), and favour cooperative over exploitative individuals (Hamlin et al.,
2007).

In the second key shift, humans became more group-minded, conforming to social norms
in culturally marked groups and punishing norm violators. Throughout the Pleistocene, hu-
man groups began to expand in size and compete with rival groups, further increasing fitness
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interdependence within groups (Tomasello et al., 2012). To deal with the coordination prob-
lems inherent to larger groups, social norms created the conventions, common knowledge
of conventions, and shared meta-knowledge necessary for group-wide joint action (Cronk &
Leech, 2013). In response to inter-group competition, individual-level selection favoured a
sense of group identity, conformity to group norms, and punishment of norm violators to pro-
mote group cohesion in the face of external threats (Mathew & Boyd, 2011). These changes
resulted in a ‘group-minded’ human psychology underlain by self-conscious normative emo-
tions, such as shame, group pride, and moral disgust (Haidt, 2012; Vaish et al., 2011), as
well as psychological mechanisms for cultural learning within groups (Henrich, 2015). In
line with this, evidence suggests that, unlike other great apes (Burkart et al., 2018; Riedl et
al., 2012; Tomasello et al., 2012), humans conform to group-wide social norms (Claidière &
Whiten, 2012), punish third-parties who violate social norms (Fehr & Fischbacher, 2004),
and discern group membership by attending to cultural markers like religion (Galen et al.,
2011), language (Kinzler & Dautel, 2012), and accent (Kinzler et al., 2011).

These two foundations of human group living are thought to have allowed us to transition
from small kin bands of great apes to the larger, more socially complex communities of
Pleistocene hunter-gatherers (Tomasello et al., 2012). But these communities were still small
relative to modern human societies. Over the course of the Holocene, a process of cultural
evolution following the advent of agriculture transitioned the default mode of group living
from hunter-gatherer communities to ethnically and economically diverse mega-cities and
nation states (Sterelny, 2016). Yet beneath these recent cultural innovations, the cognitive
mechanisms underlying human cooperation and group conformity have remained largely
unchanged.

These two fundamental human responses to the challenges of group living — cooperation
and group conformity — explain why scholars have repeatedly identified a two-dimensional
structure of political ideology and provide a principled foundation for the domain of each
dimension. The first domain (left column of Table 2.1) is concerned with cooperating more
across wider interdependent networks and sharing the spoils of cooperation more evenly.
In our ancestral past, individuals had to constantly navigate cooperative dilemmas, such
as collaborative foraging and meat sharing, as well as determine how to share the spoils
of cooperation. Today, analogous dilemmas underlie policy issues like taxation, welfare
programs, and free education. The second domain (right column of Table 2.1) is concerned
with group conformity. For early humans living in highly interdependent social groups, it
was vital to abide by group-wide social norms, sanction norm violators, and defend the
group against outsiders. Today, analogous concerns about group viability will manifest
themselves in attitudes regarding traditional social values, criminal justice, patriotism, and
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national security. Hence, cooperation and group conformity provide the dual evolutionary
foundations of modern political ideology.

2.5 Variation in cooperative and group conformist behaviour
As well as explaining how cooperation and group conformity came to be species-typical

human social drives, an evolutionary approach provides a natural framework and set of mech-
anisms for understanding observed variation in such traits (Buss, 2009). Here we consider
two mechanisms — fitness trade-offs and behavioural plasticity — to show how both genes
and environment together predict strategic variation in cooperation and group conformity
in human populations.

Fitness trade-offs exist when extreme levels of a trait confer both benefits and costs to
individuals. Such trade-offs can lead to the evolution of functional, heritable individual
differences via fluctuating selection (Nettle, 2006). In other words, variation in a trait is
preserved if different levels of the trait provide different benefits in different contexts. For
example, researchers have attributed personality variation in both humans (Nettle, 2006)
and non-human animals (Wolf et al., 2007) to fitness trade-offs. In humans, high levels of
extraversion are associated with a greater number of sexual partners, but also with greater
risk of accident or illness (Nettle, 2005). This trade-off results in an extraversion spectrum
along which individuals can vary.

In a similar vein, fitness trade-offs have shaped individual differences in the basic social
drives for cooperation and group conformity in human populations. Model-based simu-
lations of evolution show that uncertain social environments can select for general drives
(‘heuristics’) for cooperation and group conformity (Bear & Rand, 2016; Delton et al., 2011;
Gigerenzer, 2008; Krasnow et al., 2013; Richerson & Boyd, 2005; van den Berg & Wense-
leers, 2018). Researchers argue that these general drives apply across different situational
contexts and are proximately motivated by other-regarding preferences and empathic con-
cern (cooperation) or shame, group pride, and moral disgust (group conformity; Haidt, 2012;
Jensen et al., 2014; Tomasello & Vaish, 2013). As with extraversion, the general drives for
cooperation and group conformity come with both costs and benefits. Individuals with a
general cooperative drive benefit from good reputations and subsequent partner choice, but
leave themselves open to exploitation from free-riders. Individuals with a general conformist
drive benefit from adaptability to the group’s local conditions and increased group viability,
but sacrifice possibilities for individual learning and innovation (Rogers, 1988). These fitness
trade-offs are expected to maintain heritable individual differences in general drives for both
cooperation and group conformity within human populations. In line with this, individual
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differences in cooperation are heritable (Cesarini et al., 2008), and cooperative behaviour is
positively correlated across a variety of anonymous one-shot economic games (Carlsson et al.,
2014; McAuliffe et al., 2019; Peysakhovich et al., 2014; Yamagishi et al., 2013) and predicts
self-reported trust and altruism (Johansson-Stenman et al., 2013; McAuliffe et al., 2019), as
well as a range of real-world cooperative behaviours (Benz & Meier, 2008; Rustagi et al.,
2010). Similarly, individual differences in norm-enforcing punishment are heritable (Wallace
et al., 2007), and conformist behaviour is positively correlated across various measures of
norm enforcement and norm adherence (Kimbrough & Vostroknutov, 2016; Peysakhovich et
al., 2014).

In addition to heritable individual differences, phenotypic variation in willingness to co-
operate and conform is also expected as an adaptive response to the social environment,
either on-the-fly or canalized in early development, a phenomenon usually referred to as
behavioural plasticity (Snell-Rood, 2013). There is reason to believe that both humans and
non-human animals calibrate their cooperative and conformist behaviour based on feedback
from their social environment. With regard to cooperation, psychological mechanisms in-
tegrate cues about both the situation (e.g., the presence of an audience) and the target
of the interaction (e.g., whether the target previously defected) when determining whether
to cooperate (Delton & Robertson, 2016). For example, both chimpanzees (Cronin et al.,
2014) and humans (Cronin et al., 2015) are less cooperative in hierarchical or competitive
social environments, likely because they perceive potential targets as less trustworthy part-
ners for long-term cooperative relationships. With regard to group conformity, psychological
mechanisms integrate cues about environmental unpredictability and threat when determin-
ing whether to conform to the group. Nine-spined sticklebacks (van Bergen et al., 2004),
rats (Galef Jr. et al., 2008), and humans (Morgan et al., 2011) all engage in conformist
social learning when environments are perceived to be unpredictable with a high cost of
individual learning. Furthermore, in humans, several classes of threat have been shown to
increase group conformity. Cues of disease-causing pathogens motivate conformity (Mur-
ray & Schaller, 2012; Wu & Chang, 2012) to reduce the risk of infection (Henrich, 2015).
Cues of dangerous situations motivate group conformity as self-protection (Griskevicius et
al., 2006). Cues of threats to group viability (e.g., inter-group conflict, rapid immigration)
motivate conformity in the form of adherence to religious norms (Henrich et al., 2019),
punishment of in-group norm violators (Gneezy & Fessler, 2012), and out-group prejudice
(Stenner, 2005), maintaining group solidarity and increasing in-group coordination efficiency.
Thus, behavioural plasticity is expected to adaptively calibrate individuals’ willingness to
cooperate and conform.

We propose that both heritable individual differences and functional behavioural plas-
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ticity have maintained strategic variation in cooperation and group conformity in human
populations, naturally giving rise to variation along the two dimensions of political ideology.
Heritable individual differences in a general cooperative drive, combined with the presence
of relevant situational cues (e.g., perceptions of targets’ need or ability to reciprocate) pro-
duce variation in willingness to cooperate with others, giving rise to variation along the first
dimension of political ideology (left column of Table 2.1). Heritable individual differences
in a general group conformist drive, combined with the presence of relevant situational cues
(e.g., perceived unpredictability or threats to group norms), produce variation in willingness
to conform to and enforce group-wide social norms and defend the group, giving rise to vari-
ation along the second dimension of political ideology (right column of Table 2.1). Hence,
in addition to explaining the essential nature of the two dimensions of political ideology, an
evolutionary approach outlines how predictable interactions between genes and environment
produce variation along the two dimensions.

2.6 Cooperation, group conformity, and political ideology
The dual evolutionary framework illuminates existing work in political psychology, ex-

plaining why scholars have repeatedly converged on two dimensions of ideology, one referring
to cooperation and the other referring to group conformity (Table 2.1). A close look at some
exemplar items from the self-report scales in Table 2.1 reveals this pattern more clearly (Ta-
ble 2.2). The scale items in the left column of Table 2.2 measure willingness to cooperate
with others. Some items refer to helping, empathy, and prosocial concern, qualities that
would have been crucial prerequisites for collaboration in early human groups. Other items
emphasise egalitarianism, equality, and fairness, reminiscent of the kinds of anti-hierarchical
levelling mechanisms early humans would have employed when sharing the spoils of cooper-
ation (Tomasello et al., 2012). Solipsism and unity with nature represent constrained versus
extended cooperative networks, respectively. The reverse-coded scales (social dominance
orientation and the beta-isms) describe competitive tendencies, such as self-interested and
dominating behaviour, that aim to distribute resources according to hierarchy. The scale
items in the right column of Table 2.2, by contrast, measure adherence to group-wide so-
cial norms, punishment of in-group norm violators, and parochialism. Many items focus on
traditionalism, obedience, and deference to authority, which can be understood as outcomes
of psychological predispositions for majority-biased and prestige-biased conformist learning
within groups (Henrich, 2004). Several items emphasise strict laws, justice, and penalties for
offenders, which clearly relate to norm enforcement. Other items refer to patriotism and the
need for national security, reflecting parochial in-group favouritism and concern for group
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viability.

Table 2.2: Item exemplars from a subset of scales measuring the two dimensions of political ideology. Table
adapted from Claessens, Fischer, et al. (2020).

Cooperation dimension Group conformity dimension

Economic conservatism (core
issues) (Feldman & Johnston, 2014)

Social conservatism (core issues)
(Feldman & Johnston, 2014)

Do you think... there should be a
government insurance plan that would
cover all medical and hospital expenses
for everyone?

Do you think... gay or lesbian couples (in
other words, homosexual couples) should
be legally permitted to adopt children?

... the government should provide fewer
services, even in areas such as health and
education, to reduce spending?

... a woman’s place is in the home?

... the government in Washington should
see to it that every person has a job and
a good standard of living?

... abortion should never be permitted?

Social dominance orientation
(Pratto et al., 1994)

Right-wing authoritarianism
(Altemeyer, 1981)

Some groups of people are simply
inferior to other groups.

What our country really needs is a
strong, determined leader who will crush
evil and take us back to our true path.

It’s OK if some groups have more of a
chance in life than others.

The ‘old-fashioned ways’ and the
‘old-fashioned values’ still show the best
way to live.

It’s probably a good thing that certain
groups are at the top and other groups
are at the bottom.

God’s laws about abortion, pornography
and marriage must be strictly followed
before it is too late, and those who break
them must be strongly punished.

Unmitigated self-interest
(‘beta-isms’) (Saucier, 2000)

Tradition-oriented religiousness
(‘alpha-isms’) (Saucier, 2000)

Machiavellianism: craft and deceit are
justified in pursuing and maintaining
power in the political world.

Legalism: I adhere strictly and literally
to a code of religion and morality.

Materialism: physical well-being and
worldly possessions are the greatest good
and highest value in life.

Ecclesiasticism: I am devoted to the
principles and interests of the church.

Solipsism: the self is the only reality. Traditionalism: I adhere to tradition,
especially in cultural and religious
practice.
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Self-enhancement
vs. self-transcendence (Schwartz,
1996)

Conservation vs. openness
(Schwartz, 1996)

Equality (equal opportunity for all) Obedient (dutiful, meeting obligations)
Unity with nature (fitting into nature) National security (protection of my

nation from enemies)

Helpful (working for the welfare of
others)

Respect for tradition (preservation of
time-honoured customs)

Individualising (care-harm,
fairness-reciprocity) (Graham et
al., 2009)

Binding (in-group-loyalty,
authority-respect, sanctity-purity)
(Graham et al., 2009)

Compassion for those who are suffering
is the most crucial virtue.

People should be loyal to their family
members even when they have done
something wrong.

When the government makes laws, the
number one principle should be ensuring
that everyone is treated fairly.

Respect for authority is something all
children need to learn.

I think it’s morally wrong that rich
children inherit a lot of money while
poor children inherit nothing.

What matters is whether or not
someone’s action showed love for his or
her country.

The dual evolutionary framework also makes sense of the policy stances that these ideolog-
ical scales predict. Economic conservatism predicts stances on issues like government-funded
healthcare, welfare programs, and free education (Feldman & Johnston, 2014). Though far
removed from the cooperation problems faced by early human groups, these issues can all be
framed as cooperative dilemmas, in which an individual’s short-term self-interest is at odds
with the group’s long-term collective interest (van Lange et al., 2013). For such issues, peo-
ple’s willingness to cooperate versus compete with others influences their political views. For
example, individuals with a greater willingness to cooperate are more likely to support extra
taxes to fund a healthcare system that is accessible to everyone in the group (a cooperative
dilemma). Social conservatism, by contrast, predicts stances on issues like traditional social
values, criminal justice, national security, and religion (Altemeyer, 1981; Feldman & John-
ston, 2014). Group conformity underlies all these political stances. Social conservatives are
more likely to conform to their group’s traditional social norms (e.g., family structures, gen-
der roles, and marriage norms), support policies that increase the influence of these norms in
the public sphere (Altemeyer, 1981), and endorse punitive rather than rehabilitative action
towards criminals and other in-group norm violators (Capps, 2002; Feather, 1996). They
often support tougher border control and military intervention abroad, as they are keenly
aware of cultural group boundaries and are motivated to maintain a viable in-group in the
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presence of perceived out-group threats. Norm adherence and norm enforcement in social
conservatives is also often tied up with religion (Altemeyer, 1981). Anthropologists have long
recognised religion as partly functioning to enforce sacred group norms and thus create moral
communities (Durkheim, 1912). Similarly, evolutionary theorists have argued that religions
are culturally group-selected packages of norms outlining which behaviours are permissible
and how norm violators should be punished (Norenzayan et al., 2016).

Even for more complex issues that do not relate straightforwardly to one dimension or
the other, the dual evolutionary foundations of political ideology can help us unravel the
psychological motivations behind the patterns we observe. Anti-immigration views, for ex-
ample, can be associated with economic and/or social conservatism (Duckitt & Sibley, 2009).
The dual evolutionary framework predicts that these associations reflect different motives,
with economic conservatives more sensitive to the possibility that successful immigrants will
compete with them for resources and threaten the existing hierarchy, and social conservatives
more concerned with the potential for cultural deviance and incompatibility of social norms,
threatening group viability. Consistent with these predictions, social (but not economic) con-
servatives from the US and Switzerland were found to have less favourable attitudes towards
immigrants who they thought were unlikely to assimilate to their group’s norms, whilst eco-
nomic (but not social) conservatives had less favourable attitudes towards immigrants who
they thought were more likely to assimilate and thereby compete for resources and status
(Thomsen et al., 2008). When immigrants are seen as a threat to egalitarian safety nets like
the welfare system, economic progressives should also oppose immigration; in fact, precisely
this justification was offered when Denmark’s Social Democratic party announced policies
seen as anti-immigration (Henley, 2019).

With its emphasis on social norms, the dual evolutionary framework acknowledges that
the attitudes of social conservatives should differ depending on the particular norms present
in their society. However, this account does not reduce to cultural constructivism. So-
cial norms are not entirely arbitrary; they often govern fitness-relevant behaviours (e.g.,
pathogen avoidance, mate choice, and reproduction) and group viability. For example, Fi-
jian food norms that forbid pregnant women from ingesting toxic marine species are cultural
adaptations that avoid deadly foetal poisoning (Henrich, 2015). Likewise, religious norms
surrounding infidelity, abortion, and sexual orientation can be seen as culturally evolved
mechanisms that promote larger families and increase group size (Norenzayan et al., 2016).
Thus, this framework explains why social conservatives in the United States can become
focused on behaviours such as marriage, contraception, prayer in school, and alcohol and
drug use (Altemeyer, 1981; Feldman & Johnston, 2014): they are adhering to and enforcing
social norms that govern fitness-relevant behaviours and group viability.

23



Cooperation is itself a fitness-relevant behaviour that social norms can govern. As a
result, the dual evolutionary framework predicts that the phenotypic expression of economic
conservatism (cooperation) and social conservatism (group conformity) may be correlated
within populations, but the strength and direction of this relationship will vary across pop-
ulations (i.e., the two dimensions are distinct). Consistent with these predictions, in devel-
oped Western democracies, economic and social conservatism are often weakly-to-moderately
positively correlated with one another among political elites. For example, the Republican
Party in the United States supports both economically conservative policies (e.g., free-market
capitalism and less taxation) and socially conservative policies (e.g., national defence and
opposition to gay marriage). However, in many cultures around the world, economic and
social conservatism are weakly negatively correlated (Malka et al., 2019). For example, the
Fidesz party in Hungary supports economically progressive policies (e.g., minimum wage in-
creases and equitable pension systems) but socially conservative policies (e.g., strong border
control; Bayer, 2018). This negative correlation is stronger in post-communist countries,
like Hungary, where traditional social norms promote national equality, egalitarianism, and
fairness (Malka et al., 2019). Intriguingly, at the individual level, the negative correlation is
stronger among politically unengaged people across countries (Johnston, 2018; Malka et al.,
2019), suggesting this may be the default organisation of the two dimensions in the absence
of clear norms or cues from political elites. This is expected under the dual evolutionary
framework if people readily interpret more egalitarian norms as in the interests of the group.

An understanding of the fitness trade-offs associated with the evolution of cooperation
and group conformity makes sense of individual differences in economic decision-making,
personality traits, and neurophysiology, and it explains why this variation reliably correlates
with political ideology. Stable individual differences in both cooperation and norm-enforcing
punishment in experimental economic games have been linked to political ideology (e.g.,
social dominance orientation; Haesevoets et al., 2015; Halali et al., 2018; Thielmann et
al., 2020) and real-world social values regarding taxation and revenge (Peysakhovich et al.,
2014). Economic conservatism covaries with personality traits like agreeableness (Heaven &
Bucci, 2001), social value orientation (Balliet et al., 2016), and Machiavellianism (Jones &
Figueredo, 2013), while social conservatism covaries with openness to experience (Duckitt &
Sibley, 2010) and need for closure (Jost et al., 2003). Individual differences in basic neural and
physiological processes also covary with ideology. When viewing images of others in distress,
people higher in economic conservatism show less activation in brain regions associated with
empathic concern (Chiao et al., 2009). People higher in social conservatism are also more
likely to attend to and respond to threatening stimuli (Dodd et al., 2012; Hibbing et al., 2014;
Oxley et al., 2008). The dual evolutionary framework explains these individual differences
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and correlations with political ideology as resulting from fitness trade-offs in general drives
for cooperation and group conformity.

Similarly, the dual evolutionary framework provides insight into the influence of socio-
environmental context on political ideology (Duckitt & Sibley, 2009). Psychological mech-
anisms designed to integrate cues of potential long-term cooperative partnerships (Delton
& Robertson, 2016) should cause people to adapt their levels of cooperation based on the
amount of competition they perceive in their environment. Consistent with this predic-
tion, individuals who view the world as a ‘competitive jungle’ score higher on measures of
economic (but not social) conservatism (Duckitt & Sibley, 2009). Similarly, people should
adapt their levels of conformity based on perceived environmental unpredictability and cues
of infectious diseases, dangerous situations, and threats to group viability. Consistent with
this prediction, those who view the world as threatening, dangerous, and unpredictable score
higher on measures of social (but not economic) conservatism (Duckitt & Sibley, 2009).

Finally, the dual evolutionary framework provides a theoretical scaffold for prior evolu-
tionary approaches to the two dimensions of political ideology. Economic conservatism cor-
relates with upper-body strength and resource-holding power (Petersen & Laustsen, 2019)
because these are important cues for the psychological mechanisms underlying cooperation.
If an individual correctly perceives their own resource-holding power as high, this will moti-
vate the accumulation of resources via dominance and power rather than egalitarian sharing
(Geniole et al., 2017), thus predicting economic (but not social) conservatism. By contrast,
social conservatism correlates with disgust sensitivity and threat sensitivity (Hibbing et al.,
2014; Tybur et al., 2016) because disease-causing pathogens and threats to individual safety
and group viability are important cues for the psychological mechanisms underlying group
conformity.

2.7 Discussion
The dual evolutionary framework of political ideology proposes that two key human

adaptations to group living — cooperation and group conformity — are the evolutionary
foundations underlying the two repeatedly identified dimensions of political ideology in hu-
mans. It is possible that these two dimensions alone are not sufficient to capture the full
breadth of political views. Several evolutionary approaches have posited three (Sinn &
Hayes, 2017; Tuschman, 2013), five (Haidt, 2012), or even six (Iyer et al., 2012) underlying
dimensions. However, more complex factor models are not supported by the data (Curry
et al., 2019) and are readily reduced down to two dimensions when using principal compo-
nents analyses and other factor-analytic statistical methods (Federico et al., 2013; Glover
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et al., 2014; Sinn & Hayes, 2017). Other promising approaches in political psychology have
attempted to carve the two dimensions into distinct sub-dimensions (Duckitt et al., 2010;
Ho et al., 2015). For example, right-wing authoritarianism has been split into authoritarian
submission, conventionalism, and authoritarian aggression (Duckitt et al., 2010). Consistent
with the dual evolutionary framework, these can be understood as an evolved commitment
to group viability via conformity to existing group norms, conformity to traditional group
norms, and punishment of norm violators, respectively (Kessler & Cohrs, 2008). While
such approaches add nuance, the strong and reliable positive correlations between these
sub-dimensions (Duckitt et al., 2010; Ho et al., 2015) suggest that they represent two co-
herent packages of social motives that act together to organise cooperative and conformist
behaviour.

Some scholars have suggested that, since most people in the electorate are unable to
articulate why they harbour particular attitudes, the public is largely non-ideological (Con-
verse, 1964; Zaller, 1992). While it is true that not everyone is politically knowledgeable,
aware, and engaged, a lack of political sophistication in the population should not be used
as evidence against individual variation showing an underlying structure (Jost, 2006). Much
like the use of language without the metacognitive awareness of its grammatical rules, people
can hold ideologically consistent political attitudes without any explicit awareness of their
structure.

Other scholars have argued that the structure of political attitudes emerges not from an
underlying ideology but from the interplay between (inclusive) fitness interests and coali-
tions constructed by political elites (Petersen, 2015; Weeden & Kurzban, 2014). Under this
account, people simply align with political parties that best advance their fitness interests
and then form political coalitions around clusters of interests. While self-interest undoubt-
edly plays a role in policy preferences (e.g., support for lower tuition fees among students
versus support for retirement benefits among the elderly) and political elites clearly drive
some aspects of policy organisation (e.g., the Republican and Democratic parties aligning
economic and social policies), this account is, at best, incomplete. The two dimensions of
political ideology are heritable and emerge across cultures (Ashton et al., 2005; Batriće-
vić & Littvay, 2017; Lewis & Bates, 2014), suggesting an underlying structure that is not
arbitrarily packaged by political elites. Furthermore, policy views frequently contradict peo-
ple’s fitness interests. For example, social dominance orientation is only marginally related
to socio-economic status (Pratto et al., 1994), and wealthy individuals often support eco-
nomic redistribution while disadvantaged individuals often oppose welfare policies (Jost et
al., 2003).

Nevertheless, people do naturally group together with others who share their political
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views and show intense disliking for groups with inconsistent views (Brandt et al., 2014).
Although there is some evidence that social conservatives are more sensitive to the ‘value
violations’ motivating this ideological conflict (Czarnek et al., 2019), even economic and
social progressives reveal their intolerance if asked their opinions on wealthy business people,
pro-lifers, and religious fundamentalists. The dual evolutionary framework suggests that this
dislike stems from the fundamental conflicts between cooperation versus competition and
individualism versus conformity as opposing strategies for navigating human group living.
In line with this, recent work has shown that political intolerance is “dimension-specific”
(Crawford et al., 2017). Economic progressives and economic conservatives are intolerant of
one another’s views on cooperative dilemma issues. Separately, social progressives and social
conservatives are intolerant of one another’s views on normative issues.

2.8 Conclusion
To conclude, we hope to encourage a fruitful dialogue between evolutionary scholars and

political scientists to further our understanding of the foundations of political ideology. Po-
litical scientists have made great complementary strides in studying the two-dimensional
structure of ideology, but questions have remained about why this particular structure ex-
ists. Evolutionary theory provides the meta-theoretical tools to answer such questions. The
framework presented here shines light on existing work in political psychology and offers
insight into the volatility in our current political climate. To return to a previous example,
many of the within-party disagreements in the 2016 US presidential election can be under-
stood as outcomes of the two dimensions of ideology. Hillary Clinton and Bernie Sanders
diverged on egalitarian issues like taxation, healthcare, and free higher education. Before
running for office, Donald Trump differed from other Republicans in his less-than-stringent
approach to traditional social norms regarding abortion and same-sex marriage. We are op-
timistic that, in both political science and everyday public discourse, the multidimensional
evolutionary framework we have presented will provide a more nuanced understanding of the
politics that both unites and divides us.
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Chapter 3

Cooperative and conformist behavioural preferences predict the dual
dimensions of political ideology1

3.1 Introduction
Humans differ profoundly in their views on political issues like income redistribution,

taxation, welfare, abortion, and religious instruction in schools. With an increasing focus
on political polarisation and the consequent challenges of finding common ground on a host
of pressing issues (Neal, 2020; Pew Research Center, 2014), understanding the sources of
this variation is more pressing than ever. One prominent explanation for variation in polit-
ical views is that liberals and conservatives differ fundamentally in psychological traits and
social preferences (Hibbing et al., 2014; Jost et al., 2003). For example, research suggests
that, compared to liberals, conservatives exhibit increased sensitivity to threats (Hibbing
et al., 2014), personal needs for closure (Jost et al., 2003), and intolerance of uncertainty
(Jost, 2017), producing variation in support for policies that promote order, structure, and
stability. By contrast, other evidence suggests that liberals and conservatives do not differ
psychologically (Bakker et al., 2020; Brandt et al., 2014; Crawford, 2017; Crawford et al.,
2017) and that variation in political views between liberals and conservatives instead re-
flects expressions of self-interest based on socio-demographic factors, identity, and political
coalitions (Weeden & Kurzban, 2014).

The debate about the existence of liberal-conservative psychological differences has
largely treated political ideology as a unidimensional spectrum from left to right (but see
Crawford et al., 2017). But decades of interdisciplinary work indicate that political ideology
is best described along two dimensions (Ashton et al., 2005; Claessens, Fischer, et al., 2020;
Duckitt & Sibley, 2009; Feldman & Johnston, 2014; Saucier, 2000; Schwartz, 1992). The
first dimension captures views on issues like taxation, welfare, capitalism, and big business
(Feldman & Johnston, 2014), and has been variously labelled economic conservatism,
social dominance orientation (SDO), individualising moral foundations, and egalitarianism
(Claessens, Fischer, et al., 2020; Duckitt & Sibley, 2009; Graham et al., 2009). The second
dimension captures views on issues like abortion, patriotism, sexual morality, and criminal
justice (Feldman & Johnston, 2014), and has been labelled social conservatism, right-wing
authoritarianism (RWA), binding moral foundations, and group loyalty (Claessens, Fischer,

1Chapter based on “Claessens, S., Sibley, C. G., Chaudhuri, A., & Atkinson, Q. D. (under review).
Cooperative and conformist behavioural preferences predict the dual dimensions of political ideology.”
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et al., 2020; Duckitt & Sibley, 2009; Graham et al., 2009). These two dimensions have
repeatedly emerged from independent lines of research in political psychology (Duckitt
& Sibley, 2009), moral psychology (Graham et al., 2009), and cross-cultural psychology
(Ashton et al., 2005). While the two dimensions of political ideology tend to positively
covary in Western societies (Duckitt & Sibley, 2009), they are distinct (Duckitt & Sibley,
2009) and can vary independently, being negatively correlated with one another in many
societies around the globe (Malka et al., 2019).

Building on previous evolutionary approaches to politics and human sociality (Haidt,
2012; Hibbing et al., 2013; Petersen, 2015), we recently proposed that the dual dimensions
of political ideology can be understood as a product of two key trade-offs inherent to the
evolution of human group living (Claessens, Fischer, et al., 2020). This dual evolutionary
framework argues that the first dimension of political ideology reflects a fundamental trade-
off between cooperative egalitarianism and competitive hierarchy, and the second dimension
reflects a fundamental trade-off between individualism and group conformity (i.e., reliance on
socially-acquired information and adherence to social norms within cultural groups). These
trade-offs are expected to produce phenotypic variation in general “heuristic” behavioural
preferences for cooperation and group conformity that apply across different situational
contexts. In line with approaches claiming that psychological differences exist across the
political landscape, one prediction of the dual evolutionary framework is that variation in
these general preferences for cooperation and group conformity will differentially predict the
two dimensions of ideology in modern humans (Claessens, Fischer, et al., 2020). Under this
framework, an increased general preference for cooperation beyond close kin results in greater
support for policies that promote large-scale cooperation and a more egalitarian distribution
of resources, such as income redistribution, taxation, welfare, and pro-environmentalism.
Likewise, an increased general preference for group conformity and viability results in greater
support for policies that promote in-group conformity, norm enforcement, and the interests
of the in-group, such as religious instruction in schools, capital punishment, and military
spending.

If general preferences for cooperation and group conformity do give rise to differences
in political opinion in modern humans, such differences should be manifest in preferences
measured by incentivised behavioural tasks. Incentivised behavioural tasks (e.g., economic
games) allow researchers to study variation in enduring social preferences (Chaudhuri, 2009;
Pisor et al., 2020). Decades of work using incentivised behavioural tasks have revealed
individual differences in both cooperative preferences (Chaudhuri, 2011; Fischbacher et al.,
2001; Kuhlman & Marshello, 1975; Kurzban & Houser, 2001) and conformist preferences
(Efferson et al., 2008; McElreath et al., 2005; Molleman et al., 2014, 2019; Toelch et al.,
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2014) in humans.
Previous research has studied the covariation between behaviour in incentivised tasks

and the two dimensions of political ideology. Studies linking cooperation in economic games
to unidimensional political party support have produced mixed results, with some stud-
ies finding that supporters of left-leaning parties are more cooperative in economic games
(Cappelen et al., 2017; Grünhage & Reuter, 2020; Kerschbamer & Müller, 2020; Müller &
Renes, 2021) and other studies finding no relationship between gameplay and political party
support (Anderson et al., 2005; Balliet et al., 2016). However, a number of studies find
a specific association between cooperative preferences and SDO, an ideological measure of
preferences for hierarchy and anti-egalitarianism (Haesevoets et al., 2015; Halali et al., 2018).
In a meta-analysis of the links between personality and prosocial behaviour, Thielmann et
al. (2020) found that cooperative behaviour in a number of social dilemma games that
allow exploitation of others was negatively correlated with SDO (Duckitt & Sibley, 2009).
In contrast, other research has failed to find a relationship between SDO and cooperative
behaviour in the Prisoner’s Dilemma Game, in which two players choose whether to coop-
erate or defect (Balliet et al., 2016; Haesevoets et al., 2015), or the Stag Hunt Game, in
which two players must coordinate on one of multiple equilibrium strategies (Haesevoets et
al., 2015). These findings suggest that SDO may relate to particular affordances of individ-
ual games (e.g., exploitation; Thielmann et al., 2020) rather than to a general cooperative
preference that applies across situations with different payoff structures, as predicted by the
dual evolutionary framework.

Research exploring the relationship between political ideology and general conformist
preferences is more limited. Several studies have found a relationship between conformist
social learning strategies and collectivist values (Molleman et al., 2019; Toelch et al., 2014),
and Kemmelmeier et al. (2003) found that collectivist values are positively correlated with
RWA, an ideological measure of authoritarian attitudes (Duckitt & Sibley, 2009). In contrast,
Smirnov et al. (2010) found that norm-enforcing punishment in a collective action game
did not differ between Republicans and Democrats, although these authors did not include
measures of political ideology. Much like the work relating cooperative behaviour to political
ideology, these studies are limited by only focusing on one or two incentivised behavioural
tasks and single measures of political ideology.

Here, we extend prior work by combining a large suite of incentivised behavioural tasks
with comprehensive survey data to test whether and to what extent cooperative and con-
formist behavioural preferences covary with measures of the two dimensions of political
ideology and related policy preferences. Across two pre-registered studies, we recruited
participants from the New Zealand Attitudes and Values Study, an ongoing nationally-
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representative longitudinal survey of the attitudes and values of New Zealanders (see Ap-
pendix to Chapter 3, Figure 8.1 for sample characteristics; Sibley, 2020). We asked a large
diverse sample of participants (N = 991) to complete a series of incentivised behavioural
tasks measuring cooperative preferences, such as trust, altruism, and collective action, and
conformist preferences, such as norm-enforcing punishment, social information use, and rule
following. In Study 1, we used a battery of one-shot anonymous economic games that have
previously been shown to capture two dimensions of behaviour, one reflecting a “cooper-
ative phenotype” and another labelled “norm-enforcing punishment” (Peysakhovich et al.,
2014). In Study 2, we extended this suite of games to include incentivised tasks capturing
two further elements of conformist behaviour: social information use and rule following.
Across these studies, we related cooperative and conformist preferences to SDO and RWA, a
widely used pair of measures capturing the two dimensions of political ideology, respectively
(Duckitt & Sibley, 2009). We also related cooperative and conformist preferences to a host
of economic and social policy views, respectively. By linking behaviour in these abstract
tasks to a broad range of self-reported political attitudes, we aim to identify whether and
to what extent cooperative and conformist preferences covary with the dual dimensions of
political ideology.

3.2 Study 1
3.2.1 Methods
3.2.1.1 Participants
3.2.1.1.1 Power analysis The minimum size of our sample was determined by con-
ducting a power analysis on data from Peysakhovich et al. (2014). We used the smallest
significant correlation between economic game play and real-world cooperation in that study
as the effect size (r = 0.15). G*Power (Faul et al., 2007) suggested a sample of 571 par-
ticipants to detect this correlation effect size with statistical power of 0.95. We aimed to
sample 1000 participants, substantially above this amount, and eventually report data from
991 participants.

3.2.1.1.2 Participants and sampling Participants for this study were sampled from
the ongoing longitudinal New Zealand Attitudes and Values Study (Sibley, 2020). This par-
ticipant pool is a representative sample of the New Zealand population, contacted through
random draws from the New Zealand electoral roll. From a sample frame of 3345 partici-
pants (see Appendix to Chapter 3, Supplementary Methods), we successfully contacted 2731
about the study. Participants were contacted initially by phone and then, if they agreed to
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participate, over email in the days leading up to their allocated study session. 1740 par-
ticipants either dropped out of the study entirely (before or during the session), spent less
than 5 minutes or more than 50 minutes on the games, or did not have SDO or RWA scores.
This resulted in a final sample of 991 participants (661 females; age M = 52 years, SD = 12
years; see Appendix to Chapter 3, Figure 8.1 for further sample characteristics).

3.2.1.2 Materials
3.2.1.2.1 New Zealand Attitudes and Values Survey measures We took our main
self-report variables from the 10th wave of the New Zealand Attitudes and Values Study
(Sibley, 2020), an annual longitudinal survey which is completed by New Zealand participants
both online and via post. The main self-report variables included SDO, RWA, age, gender,
ethnicity, education level, socio-economic status, local deprivation, and religiosity. SDO and
RWA scores were both mean scores of six separate Likert scale items (1 = strongly disagree,
7 = strongly agree). Additional items on policy views and competitive worldview were taken
from earlier waves of the New Zealand Attitudes and Values Study. See Appendix to Chapter
3, Table 8.1 for full list of self-report items.

3.2.1.2.2 Battery of economic games Participants completed eight economic games,
conducted online in real-time using oTree software (code available at https://osf.io/dwx8g/;
Chen et al., 2016). In an attempt to replicate previous work, these games are largely identical
to those from Peysakhovich et al. (2014). All games involved one-shot decisions between
multiple players. The strategy method was used to elicit responses in all possible roles.
Participants played for points, which were converted to New Zealand dollars (1 point =
$0.035).

We included three cooperation games in which individuals decided whether to incur a
personal cost to benefit another player:

• Dictator Game. Player A is given 100 points. They must decide how many of these
points to transfer to Player B. Player A keeps the remaining points. Player B is passive
in the interaction.

• Trust Game. Players A and B both start with 50 points. First, Player A decides
whether or not to transfer all 50 points to Player B, in the knowledge that the trans-
ferred amount will be tripled to 150 points. If Player A transfers, Player B now has
200 points. Player B must then decide to transfer between 0 and 150 points back to
Player A.

• Public Goods Game. Four players begin with 100 points each. They can contribute
between 0 and 100 points into a shared group project. All four decisions are made
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simultaneously, and then the amount in the group project is doubled and distributed
evenly between all four players. Each player ends the game with their share from the
group project, plus the points they initially refrained from contributing.

We also included three punishment games, in which individuals decide whether to incur
a personal cost to punish another player for their decisions:

• Ultimatum Game. Player A starts with 100 points, and Player B starts with nothing.
Player A must decide how many points to transfer to Player B. However, Player B
simultaneously specifies their ‘minimum acceptable offer’: namely, the lowest transfer
from Player A that they will accept. If Player A’s transfer amount is lower than this
minimum acceptable offer, both players end the game with 0 points. Otherwise, Player
B receives the transfer amount, and Player A keeps the remaining points.

• Third-Party Punishment Game. Players A, B, and C all start with 100 points. First,
Player A decides whether to ‘take’ from Player B. If Player A takes, Player B loses 50
points and Player A gains 30 points (taking is inefficient). If Player A takes, Player
C can then pay between 0 and 20 points to remove points from Player A. Each paid
point removes 5 points from Player A. Player B is passive in the interaction.

• Second-Party Punishment Game. Players A and B start with 100 points. This game
has two stages: the transfer stage, and the penalty stage. In the transfer stage, each
player decides whether to transfer 30 points to the other player. Any transferred points
are doubled before the other player receives them. Decisions are made simultaneously.
The transfer stage follows the payoff matrix of a Prisoner’s Dilemma. Then, in the
penalty phase, both players can pay between 0 and 10 points to remove points from
the other player, depending on their decision in the transfer stage. Each paid point
removes 5 points from the other player.

We replaced the destructive All-Pay Auction Game used in Peysakhovich et al. (2014)
with two coordination games: a version of the Stag Hunt Game, in which players must
coordinate on one of multiple equilibria, with one of those equilibria dominating the others
in terms of payoffs; and the Stag Hunt Game with Punishment, in which players may punish
others for not choosing the strategy commensurate with the payoff-dominant equilibrium.
These games are kept as identical to the Public Goods Game and Second-Party Punishment
Game (respectively) as possible. We added these two games to study whether the general
preferences for cooperation and punishment extended to coordination problems that do not
involve exploitation of others and are arguably better models for the real-world cooperative
dilemmas faced by our human ancestors (Skyrms, 2003; Tomasello et al., 2012):
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• Stag Hunt Game. Four players begin with 50 points each. They can either contribute
30 points into a shared group project or contribute nothing. Any points in the group
project will be doubled and distributed evenly between all players, but only if all players
contribute. Otherwise, the points in the group project will be lost. Decisions are made
simultaneously. Each player ends the game with their share from the group project,
plus the points they initially refrained from contributing.

• Stag Hunt Game with Punishment. Players A and B start with 100 points. This game
has two stages: the transfer stage, and the penalty stage. In the transfer stage, each
player decides whether to transfer 30 points to a group project. Any points in the group
project will be doubled and distributed evenly between both players, but only if both
players contribute. Otherwise, the points in the group project will be lost. Decisions
are made simultaneously. The transfer stage follows the payoff matrix of a Stag Hunt.
Then, in the penalty phase, both players can pay between 0 and 10 points to remove
points from the other player, depending on their decision in the transfer stage. Each
paid point removes 5 points from the other player.

3.2.1.3 Procedure
Data collection for Study 1 was conducted between 18th February and 25th July 2019 with

weekly staggered recruitment. Study sessions contained between 14 and 97 participants, and
were conducted on midweek evenings (see Appendix to Chapter 3, Supplementary Meth-
ods). Participants knew that they were playing with others recruited from the New Zealand
Attitudes and Values Study, but were not aware of how many people were present in any
particular session. Participants learned that they would be playing for points that would be
later converted to currency, that they would be matched in real-time with other participants
from the New Zealand Attitudes and Values Study, and that every task would count towards
their final bonus payment.

The eight economic games were presented in a random order. For each game, participants
read the instructions and answered a comprehension question about the game. Participants
then provided responses for all possible roles in the game, following the strategy method.
After all the games, participants entered a waiting lobby where they waited for other par-
ticipants in the session to complete the games. Once all participants in the session arrived
at the waiting lobby, the software calculated payoffs for each game by randomly matching
individuals within a session. The accumulated payoffs across all eight games determined the
final overall payoff.

Participants were paid a fixed $20 New Zealand dollar show-up fee, plus a bonus payment
of between $10 and $35 (M = $25.11, SD = $2.51) depending on the decisions made by them

34



and their peers. On average, participants took 22 minutes to complete the eight economic
games (SD = 7.36 mins, range = 6 - 47 mins).

3.2.1.4 Pre-registration
We pre-registered three hypotheses on the Open Science Framework on 19th Novem-

ber 2018 (https://osf.io/dwx8g/). First, we hypothesised that a two-factor structure of
cooperation and punishment would emerge from the suite of economic games, replicating
Peysakhovich et al. (2014). Second, we hypothesised that SDO would negatively predict the
cooperation factor. Third, we hypothesised that RWA would positively predict the punish-
ment factor.

3.2.1.5 Statistical analysis
Our pre-registered analyses proceeded in two stages. In the first stage, we focused on the

data from the economic games. Following Peysakhovich et al. (2014), we limited our analyses
to game decisions which were not followed by a subsequent punishment stage: so-called
‘uncoerced’ decisions. These decisions were scaled to vary between 0 and 1 for all analyses.
We used a comprehensive set of statistical tests (correlations, principal components analyses,
and confirmatory factor analyses) to determine the factor structure of variation in these
decisions. We expected that two factors would emerge from and be supported by the data:
cooperation and punishment. In the second stage, we used structural equation modelling
to determine the extent to which these cooperation and punishment latent variables could
be predicted by SDO and RWA. We also conducted additional exploratory analyses that
were not pre-registered: (1) regressions predicting SDO and RWA from individual game
decisions, and (2) structural equation models predicting policy views from the cooperation
and punishment latent variables.

All analyses were conducted in R version 4.0.2 (R Core Team, 2019). We used the psych
package (Revelle, 2019) for correlations and principal components analyses, and the lavaan
package (Rosseel, 2012) for confirmatory factor analyses and structural equation modelling.
Figures were created with the ggplot2 (Wickham, 2016) and cowplot (Wilke, 2019) packages,
and the reproducibility of all analyses was ensured by using the drake package (Landau,
2018).

3.2.1.6 Ethical approval
Ethical approval for Study 1 was provided by the University of Auckland Human Partic-

ipants Ethics Committee on 19th July 2018 for three years (ref: 021666).
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3.2.2 Results
To test the first hypothesis that gameplay would produce a two-factor structure, we fo-

cused on patterns of covariation among the economic games with pre-registered correlational,
principal components, and confirmatory factor analyses. Pairwise Spearman’s rank correla-
tions between game decisions, accounting for multiple comparisons, are visualised in Figure
3.1a. Replicating Peysakhovich et al. (2014), we found significant positive correlations be-
tween all cooperation decisions (r s = 0.08-0.29), significant positive correlations between all
punishment decisions (r s = 0.11-0.49), and non-significant or negative correlations between
most cooperation and punishment decisions. Principal components analyses suggested that
these patterns of covariation could be explained by two underlying factors: cooperation and
punishment. When including only games from previous work, principal components analysis
supported a two-factor solution. Using orthogonal varimax rotation and retaining factors
with eigenvalues above one (Appendix to Chapter 3, Figure 8.2a), this analysis revealed that
cooperative behaviour loads highly onto one factor and punitive behaviour loads highly onto
a second distinct factor (Figure 3.1b). Together, these factors explained 44% of the vari-
ance in game decisions. This two-factor structure held when adding our novel coordination
games, with cooperation in the Stag Hunt Game loading onto the cooperation factor and
punishment in the Stag Hunt Game with Punishment loading onto the punishment factor
(Figure 3.1c and Appendix to Chapter 3, Figure 8.2b; 41% variance explained).

In addition to the data-driven statistics reported above, the two-factor structure of co-
operation and punishment was also supported by confirmatory factor analyses. As with our
principal components analysis, we initially restricted our confirmatory factor model to in-
clude only the games used in previous work (Peysakhovich et al., 2014). Controlling for game
comprehension, we loaded the Dictator Game, Trust Game (Give), Trust Game (Return),
and Public Goods Game onto the cooperation latent variable, and loaded the Ultimatum
Game (Minimum Acceptable Offer), Third-Party Punishment Game (Punish), and Second-
Party Punishment Game (Punish Defector) onto the punishment latent variable. According
to established fit statistic cutoffs (Hu & Bentler, 1999; MacCallum et al., 1996), this model
fitted the data well, with a Root Mean Square Error of Approximation (RMSEA) value of
0.05, a Standardised Root Mean Square Residual (SRMR) value of 0.04, and a Comparative
Fit Index (CFI) value of 0.93. All indicators had significantly positive loadings, and the
two latent variables were significantly negatively correlated with one another (r = -0.17, p
= .027; Appendix to Chapter 3, Figure 8.3). Model fit improved further when additionally
loading cooperation in the Stag Hunt Game onto the cooperation latent variable and load-
ing punishment of defectors in the Stag Hunt Game with Punishment onto the punishment
latent variable (RMSEA = 0.04; SRMR = 0.04; CFI = 0.95; Appendix to Chapter 3, Figure
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Figure 3.1: Factor structure of economic games. (a) Pairwise Spearman’s rank correlations for game deci-
sions. Grey crosses indicate non-significant correlations with Benjamin-Hochberg corrected p-values above
.05. (b) Factor loadings from a principal components analysis with only the game decisions from previ-
ous work (Peysakhovich et al., 2014). (c) Factor loadings from an extended principal components analysis
including coordination games. DG = Dictator Game, TG1 = Trust Game (Give), TG2 = Trust Game (Re-
turn), PGG = Public Goods Game, SH = Stag Hunt Game, UG = Ultimatum Game (Minimum Acceptable
Offer), TPP = Third-Party Punishment Game (Punish), SPP = Second-Party Punishment Game (Punish
Defector), SHP = Stag Hunt Game with Punishment (Punish Defector).
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8.4).
Having confirmed the existence of a two-factor structure underlying gameplay, we next

fitted pre-registered structural equation models to test the relationships between the two
latent variables and political ideology. We simultaneously regressed the cooperation and
punishment latent variables onto mean scores of six Likert scale items for SDO (Cronbach’s
α = 0.80) and RWA (α = 0.73). In line with our second hypothesis, we found that SDO sig-
nificantly negatively predicted the cooperation latent variable with a small-to-medium effect
size (standardised β = -0.24, unstandardised b = -0.04, 95% confidence interval [-0.05, -0.02],
p < .001, semi-partial r = 0.25; Figure 3.2a). SDO also significantly positively predicted
the punishment latent variable with a small effect size, which we did not hypothesise (β =
0.13, b = 0.005, 95% CI [0.002, 0.009], p = .003, semi-partial r = 0.13). In contrast with
our third hypothesis, we found no significant relationship between RWA and the punishment
latent variable (β = -0.01, b = 0.000, 95% CI [-0.003, 0.002], p = .882, semi-partial r =
0.00; Figure 3.2b). RWA was also unrelated to the cooperation latent variable (β = -0.02, b
= 0.00, 95% CI [-0.01, 0.01], p = .582, semi-partial r = 0.06). This pattern of results held
when additionally controlling for age, gender, ethnicity, education, socio-economic status,
local deprivation, and religiosity (Appendix to Chapter 3, Table 8.2).
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Figure 3.2: Relationships between model-predicted latent variable scores for cooperation and punishment and
the two dimensions of political ideology. (a) Social dominance orientation (mean score) is negatively related to
the cooperation latent variable. (b) Right-wing authoritarianism (mean score) is unrelated to the punishment
latent variable. Full lines are predictions from least-squares linear regressions without socio-demographic
covariates and shaded areas are 95% confidence intervals.

To further investigate the relationships between political ideology and gameplay, we con-
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ducted a series of exploratory linear regressions with mean SDO and RWA scores as outcome
variables and individual game decisions as predictors, accounting for multiple comparisons
and statistically controlling for socio-demographics and game comprehension. We found
that most cooperative decisions were negatively associated with SDO (Appendix to Chapter
3, Figure 8.5). Holding all other variables constant, individuals with higher SDO scores
gave less in the Dictator Game, returned less in the Trust Game, contributed less in the
Public Goods Game, did not coordinate in the Stag Hunt Game, offered less in the Ulti-
matum Game, and were more likely to take in the Third-Party Punishment Game. The
effect sizes for these relationships were small, but consistent across games (semi-partial r
= 0.09-0.11). Contrary to our predictions, SDO was also positively related to punishment
decisions in the Second-Party Punishment Game and Stag Hunt Game with Punishment.
Fewer individual game decisions predicted RWA (Appendix to Chapter 3, Figure 8.6). Hold-
ing all other variables constant, individuals with higher RWA scores were more likely to
take in the Third-Party Punishment Game and engaged in greater anti-social punishment
in the Second-Party Punishment Game and the Stag Hunt Game with Punishment, where
“anti-social punishment” is defined as costly punishment of cooperators.

The cooperation latent variable also reliably predicted economically progressive views
across a wide range of political issues (Figure 3.3; Appendix to Chapter 3, Tables 8.3
- 8.11). Controlling for the punishment latent variable, game comprehension, and socio-
demographics, exploratory structural equation modelling revealed that the cooperation la-
tent variable positively predicted preferences for income redistribution (b = 1.08, 95% CI
[0.48, 1.68], p < .001, semi-partial r = 0.12), making sacrifices for the environment (b = 1.12,
95% CI [0.35, 1.89], p = .004, semi-partial r = 0.12), increased payments to those receiving
Jobseeker Support (b = 1.31, 95% CI [0.63, 1.98], p < .001, semi-partial r = 0.16), and
increased payments to those receiving Sole Parent Support (b = 1.40, 95% CI [0.72, 2.08],
p < .001, semi-partial r = 0.16). Cooperation was also negatively related to support for an
economically conservative “flat tax” where everyone pays the same percentage of tax on their
income regardless of their wealth (b = -0.70, 95% CI [-1.33, -0.06], p = .032, semi-partial
r = 0.09) and the belief that people would be less motivated to work hard if incomes were
equal (b = -1.33, 95% CI [-1.94, -0.73], p < .001, semi-partial r = 0.15). Though these effect
sizes are small, the cooperation latent variable explains a comparable proportion of variance
to other socio-demographic variables (Appendix to Chapter 3, Figure 8.7). In contrast, the
punishment latent variable did not predict socially conservative views like support for same-
sex marriage (b = 0.12, 95% CI [-2.60, 2.84], p = .931, semi-partial r = 0.01), euthanasia (b
= 0.92, 95% CI [-1.69, 3.54], p = .489, semi-partial r = 0.03), or abortion (b = 1.05, 95%
CI [-1.28, 3.37], p = .377, semi-partial r = 0.04).
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Figure 3.3: The cooperation latent variable predicts a host of economically progressive views. For every Likert
scale, 7 indicates increased support for the policy or agreement with the statement, whereas 1 indicates
reduced support for the policy or disagreement with the statement. For visualisation ease, regression lines
and 95% confidence interval shaded areas are predictions from least-squares linear regressions without socio-
demographic covariates.
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3.2.3 Discussion
The correlations, principal components analyses, and confirmatory factor analyses we re-

port show that behaviour across a large suite of incentivised economic games can be captured
by two underlying general preferences: cooperation and punishment. This finding replicates
previous work (Peysakhovich et al., 2014; Reigstad et al., 2017) and demonstrates that the
cooperative phenotype generalises to an English-speaking sample outside the United States
and Europe. In addition, the unique combination of substantial monetary stakes, real-time
interactive gameplay, and additional coordination games deployed in our study indicates
that the cooperative phenotype emerges with methodologies that may more reliably track
real-world social interactions and with games that do not involve exploitation of others
(Thielmann et al., 2020).

As predicted by the dual evolutionary framework of political ideology (Claessens, Fischer,
et al., 2020), we found that the cooperative phenotype captured by our economic games was
negatively related to SDO, with an effect size comparable to that found in a recent meta-
analysis of personality traits and economic game behaviour (Thielmann et al., 2020). When
we separately explored individual economic games, we found that the negative correlation
between SDO and cooperation held for most cooperative decisions, corroborating previous
work identifying negative correlations between SDO and cooperative behaviour in individual
games (Grünhage & Reuter, 2020; Haesevoets et al., 2015; Halali et al., 2018; Thielmann
et al., 2020). Further exploratory analyses revealed that the cooperative phenotype was
related to economically progressive views across a wide range of policy issues, including en-
vironmentalism, welfare, taxation, and income redistribution. While the effect sizes for these
associations were consistently small, the cooperation latent variable explained a comparable
proportion of variance to other socio-demographic variables known to predict economically
progressive policy views, such as age, gender, and education (Feldman & Johnston, 2014;
Malka et al., 2014), and the effects persisted when controlling for these variables.

We did not find the predicted association between the punishment latent variable and
RWA, nor did we find any link between the punishment latent variable and socially conser-
vative policy views. One explanation for this lack of relationship is that these punishment
games do not reflect general group conformist preferences as expected. In fact, previous work
(Price et al., 2002; Raihani & Bshary, 2019) has argued that punishment in economic games
may more closely track a competitive motive to increase one’s relative payoffs over others,
especially when the economic games are one-shot games with anonymous others in which
there is no possibility for signalling, reputation building, or future behaviour modification.
Given our pattern of results, there is reason to favour this competitive-punishment account
over a normative-punishment account. We unexpectedly found a small positive relationship
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between SDO and the punishment latent variable, indicating that punishment in our games
may be related to interpersonal competition rather than norm enforcement. To investigate
this further, we conducted an additional analysis relating SDO and the cooperation and
punishment latent variables to a view that we live in “a dog-eat-dog world where you have
to be ruthless at times” (Duckitt & Sibley, 2009). As expected, both SDO (b = 0.46, 95% CI
[0.38, 0.54], p < .001) and the cooperation latent variable (b = -1.04, 95% CI [-1.67, -0.41],
p = .001) were significantly related to a competitive worldview. Similarly, the punishment
latent variable was significantly positively related to a competitive worldview (b = 3.72, 95%
CI [1.30, 6.14], p = .003), suggesting that punishment is reflecting a competitive motive
rather than a norm-enforcing motive, at least in this instance.

In light of these concerns about the use of punishment games as a proxy for group
conformist preferences, we conducted a second study in which we introduced two new tasks
intended to measure two types of conformist preferences. The first task is designed to
measure conformity in the form of social information use, while the second task is designed
to measure conformity in the form of rule following. In Study 2, we re-sampled the same
individuals from Study 1 for a second wave of data collection, and included these new tasks
to further investigate the relationships between conformist preferences and RWA and social
policy views.

3.3 Study 2
3.3.1 Methods
3.3.1.1 Participants

In Study 2, we attempted to contact every participant who had completed Study 1 and
had not since withdrawn from our study or the larger New Zealand Attitudes and Values
Study. This resulted in a sample frame with 997 participants. We did not call participants
directly but instead emailed them with another invitation to participate in a similar study.
Of the participants we emailed, 636 participants completed the second wave of data collection
(64% retention rate). 27 of these participants did not complete the study in time or did not
have RWA scores, resulting in a final sample of 609 participants (411 females; age M = 51
years, SD = 12 years).

3.3.1.2 Materials
The materials for Study 2 were mostly identical to Study 1. As in Study 1, eight in-

centivised behavioural tasks were conducted online in real-time using oTree software (code
available at https://osf.io/dwx8g/; Chen et al., 2016). The strategy method was used to
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elicit responses in all possible roles, and participants played for points which were converted
to New Zealand dollars at the same rate as in Study 1 (1 point = $0.035). However, in Study
2, the Stag Hunt Game and the Stag Hunt Game with Punishment were replaced with two
different tasks.

The first task was the Berlin Estimate AdjuStment Task (BEAST; Molleman et al.,
2019), a task designed to measure individual differences in conformity in the form of social
information use. In this task, over five rounds, participants are required to report the number
of animals present in images that are briefly displayed (see Appendix to Chapter 3, Figure
8.8). There are two parts to each round. In the first part, the image is displayed for six
seconds and participants give their initial estimate of the number of animals (E1). In the
second part, participants are then made aware of a previous participant’s estimate for the
same image (s) and then give a second estimate (E2). Previous participants’ estimates are
determined by searching a database of real estimates from 100 previous participants sampled
by Molleman et al. (2019). The computer searches for an estimate in this database that is (1)
in the direction of the true (correct) answer (e.g., if the participant guesses 50 and the true
answer is 60, social information will be higher than 50) and (2) deviates from the participant’s
first estimate according to a parameter ∆: s = E1 ∗ (1 ± ∆). Following the original paper,
this ∆ parameter varied across the five rounds, taking values of 0.25, 0.15, 0.20, 0.15, and
0.25 respectively. Participants were paid for their accuracy by randomly choosing a round
and determining the distance between their estimate and the correct answer: 100 points -
(distance * 5).

Based on participants’ estimate in the first part, estimate in the second part, and the
social information they were provided, we calculate a score for each of the five rounds using
the following equation from Molleman et al. (2019):

BEAST score = E2 − E1

s − E1

In keeping with Molleman et al. (2019), we remove cases where (1) participants moved
their second estimate away from the social information, (2) participants moved their second
estimate further than the social information, or (3) participants ran out of time to make
their estimate (8% of cases). The BEAST score varies between 0 and 1, where 0 implies that
the participant did not shift their estimate after receiving social information and 1 implies
that the participant shifted their estimate completely towards the social information. This
is our measure of social information use.

The second task was the Rule Following Task (Kimbrough & Vostroknutov, 2018), a task
designed to capture individual differences in conformity in the form of rule following. In
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this task, participants are required to place 30 balls, sequentially, into one of two buckets.
Each ball placed into Bucket A earns the participant one point, while each ball placed into
Bucket B earns the participant two points (randomly counterbalanced). Before making any
decisions, participants are shown the text: “the rule is to place the balls into Bucket A”.
This costly exogenously-imposed rule is made clear on the screen before participants make
any decisions. There is no penalty to participants who break the rule. Our measure of rule
following is how often participants follow the rule by placing the balls into Bucket A.

3.3.1.3 Procedure
Data collection for Study 2 was conducted between 19th October and 11th November

2020 with weekly staggered recruitment. Study sessions contained between 30 and 130
participants. Sessions proceeded in a similar fashion to Study 1, except that the six economic
games (Dictator Game, Trust Game, Public Goods Game, Ultimatum Game, Third-Party
Punishment Game, and Second-Party Punishment Game) were presented in a random order
first, and then the new BEAST and Rule Following Task were presented in a random order at
the end of the session. As in Study 1, participants in a session were then randomly matched
in real-time following the eight tasks and the computer determined bonus payments.

Participants were paid a fixed $20 New Zealand dollar show-up fee, plus a bonus payment
of between $10 and $35 (M = $21.41, SD = $2.63) depending on the decisions of themselves
and others. On average, participants took 24 minutes to complete the eight tasks (SD =
7.52 mins, range = 9 - 49 mins).

3.3.1.4 Pre-registration
We pre-registered two hypotheses on the Open Science Framework on 28th September

2020 (https://osf.io/7vqah/). First, we hypothesised that RWA would positively predict
social information use in the BEAST. Second, we hypothesised that RWA would positively
predict rule following in the Rule Following Task.

3.3.1.5 Statistical analysis
We pre-registered separate Bayesian multilevel models to analyse the data from both

new tasks. For the BEAST, we fitted a Bayesian multilevel beta regression model with
BEAST score as the outcome variable. Beta regression is a useful technique for analysing
continuous outcome variables that are bounded between 0 and 1 (Douma & Weedon, 2019).
We included RWA as the sole fixed-effect predictor, and random intercepts for image types
and participants. For the Rule Following Task, we fitted a Bayesian multilevel logistic
regression model with binary rule following (0 = break rule, 1 = follow rule) in each round
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as the outcome variable, round number and RWA as fixed-effect predictors, and random
intercepts and slopes of round number for participants. As additional exploratory analyses,
we also fitted Bayesian ordinal regressions predicting policy views from BEAST scores and
rule following frequencies. We used weakly-informative priors, and all models converged
normally (R̂ = 1).

All analyses were conducted in R version 4.0.2 (R Core Team, 2019). We used the brms
package for Bayesian multilevel models (Bürkner, 2017). Figures were created with the
ggplot2 (Wickham, 2016) and cowplot (Wilke, 2019) packages, and the reproducibility of all
analyses was ensured by using the drake package (Landau, 2018).

3.3.1.6 Ethical approval
Ethical approval for Study 2 was provided by the University of Auckland Human Partic-

ipants Ethics Committee, as an amendment to the approval for Study 1 (ref: 021666).

3.3.2 Results
Replicating Molleman et al. (2019), we found that BEAST scores were skewed towards

zero, with most participants choosing to stick with their initial estimate rather than shift their
estimate towards the social information (Appendix to Chapter 3, Figure 8.9). Nevertheless,
there was also substantial variation in BEAST scores. In line with our first pre-registered
hypothesis, we found that RWA positively predicted social information use in the BEAST.
In a Bayesian multilevel beta regression analysis predicting BEAST scores (0 = no shift in
estimate, 1 = complete shift in estimate to social information), the 95% credible interval for
the RWA slope was greater than zero (b = 0.16, 95% credible interval [0.08, 0.24]; Figure
3.4a). This result held when additionally controlling for SDO, age, gender, ethnicity, educa-
tion, socio-economic status, and local deprivation, individually and together in a full model
(Appendix to Chapter 3, Table 8.12). In contrast, SDO did not predict social information
use in the BEAST (b = 0.05, 95% CI [-0.04, 0.16]).

BEAST scores also reliably predicted socially conservative views across a wide range of
political issues (Figure 3.5; Appendix to Chapter 3, Tables 8.14 - 8.20). Controlling for
socio-demographics, exploratory Bayesian ordinal regressions revealed that mean BEAST
scores (averaged over all five rounds) positively predicted support for religious instruction
in schools (b = 0.76, 95% CI [0.15, 1.36]), agreement with the essentialist belief that “a
person’s race biologically determines their abilities” (b = 0.62, 95% CI [-0.03, 1.28]), and
disagreement with homosexuality being accepted by society (b = 0.64, 95% CI [-0.01, 1.33]).
BEAST scores also negatively predicted support for abortion, both for any reason (b = -0.76,
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Figure 3.4: Right-wing authoritarianism positively predicts social information use in the BEAST (a) but does
not predict rule following in the Rule Following Task (b). Lines are mean posterior regression lines from
Bayesian multilevel models without socio-demographic covariates, shaded areas are 95% credible intervals.

95% CI [-1.39, -0.13]) and specifically when the woman’s life is in danger (b = -0.76, 95%
CI [-1.48, -0.07]). The only social issues not predicted by BEAST scores were support for
same-sex marriage (b = -0.34, 95% CI [-1.00, 0.34]) and euthanasia (b = -0.54, 95% CI [-1.18,
0.11]), although these effects were in the expected direction. In contrast, BEAST scores did
not predict any of the economic views predicted by the cooperative phenotype in Study 1.

Turning to the Rule Following Task, we found that rule following was bimodally dis-
tributed, with most participants either always following the rule or always breaking it (Ap-
pendix to Chapter 3, Figure 8.10). Contrary to our second pre-registered hypothesis, we
found that RWA did not predict rule following. The Spearman’s rank correlation between
RWA and the number of rounds in which participants followed the rule was 0.02 (p = .673).
Similarly, in a Bayesian multilevel logistic regression analysis predicting the probability of
following the rule, the 95% credible interval for the log-odds RWA slope crossed zero (b =
-0.02, 95% CI [-0.50, 0.47]; Figure 3.4b). This result held when additionally controlling for
all socio-demographics (Appendix to Chapter 3, Table 8.13). Interestingly, these additional
models revealed that SDO negatively predicted the probability of rule following (b = -0.59,
95% CI [-1.10, -0.07]), suggesting that high SDO participants were more likely to break the
rule for personal gain. In further exploratory analyses, we found that the frequency of rule
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Figure 3.5: BEAST scores predict a host of socially conservative views. For every Likert scale, 7 indicates
increased support for the policy or agreement with the statement, whereas 1 indicates reduced support for
the policy or disagreement with the statement. Regression lines and 95% credible interval shaded areas are
predictions from Bayesian ordinal models including socio-demographic covariates.
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following predicted socially progressive acceptance of homosexuality in society (b = -0.40,
95% CI [-0.81, 0.01]) but did not predict any other social policy views.

3.3.3 Discussion
In line with our first pre-registered hypothesis, we found that RWA, but not SDO, pre-

dicted increased conformity as measured by social information use in the BEAST. This
builds on previous work with this task showing that social information use is associated with
collectivist values (Molleman et al., 2019). Furthermore, we found that individual differ-
ences in social information use predicted socially conservative views across a wide range of
political issues, such as abortion, homosexuality, and religious instruction in schools, but
did not predict economic views. By relating RWA and social policy views to conformist
preferences, these findings provide further support for the dual evolutionary framework of
political ideology.

As with our findings with the norm-enforcing punishment games, we found no relationship
between RWA and rule following, but we did find a relationship with SDO. One explanation
for this is that, while intended to track willingness to follow a rule, the Rule Following
Task also reflects elements of competitiveness, selfishness, and striving for personal gain:
by breaking the rules, individuals can earn more money for themselves. The same can be
said for the punishment games in Study 1: by removing points from others, individuals can
competitively increase their relative earnings. The Rule Following Task also exogenously
imposes a rule, but from the instructions alone it is unclear who has imposed the rule or for
what reason. We might have found a different pattern of results if participants had been told
that the rule had been imposed by another participant or by the consensus of their in-group.

3.4 General discussion
Across two pre-registered studies, we found that behaviour in incentivised tasks was

related to the two dimensions of political ideology and a wide variety of policy views. Par-
ticipants who cooperated more in economic games were lower in SDO and expressed eco-
nomically progressive policy views. Cooperation was unrelated to RWA or social views.
Likewise, participants who conformed more to social information were higher in RWA and
expressed socially conservative policy views. Social information use was unrelated to SDO
or economic views. However, we also found that punishment and rule following behaviour
did not show the predicted relationship with RWA or socially conservative policy views, and
instead covaried with SDO. Taken together, these associations support and refine the general
claim made by the dual evolutionary framework that the two dimensions of political ideology
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reflect phenotypic variation in preferences for cooperation and conformity.
We found that SDO and economic policy views were related to a cooperative phenotype

latent variable estimated from multiple cooperation games. SDO was also related to most
individual cooperative decisions, including decisions reflecting trust, altruism, coordination,
and collective action. Recent work has characterised lower SDO and economically progres-
sive views as specifically related to a reduced willingness to exploit others for personal gain
(Thielmann et al., 2020) and greater interpersonal trust (Daniele & Geys, 2015). Our ex-
ploratory analyses revealed that SDO is indeed related to exploitative behaviour, including
returning less in the Trust Game, but it is also related to less cooperative behaviour in games
that do not involve a conflict of interest and so do not allow for exploitation of others, such
as not coordinating to mutual benefit in the Stag Hunt Game. Together, these findings
support the prediction from the dual evolutionary framework that low SDO and support
for economically progressive policies reflect a general preference for cooperation that shapes
people’s views across a myriad of different social dilemmas that emerge from human group
living, such as welfare benefit programmes, taxation systems, and collective responses to
climate change.

We found that RWA and social policy views were related to conformity in the form of
social information use. In contrast, RWA and social policy views were unrelated to norm-
enforcing punishment or rule following. Taking these results at face value, this suggests
that authoritarian and socially conservative views are perhaps better characterised by infor-
mational conformity than normative conformity (Deutsch & Gerard, 1955). Informational
conformity functions to adapt individual behaviour to local conditions by learning from peer
behaviour, whereas normative conformity functions to minimise peer disapproval via enforce-
ment of and adherence to social norms (Claidière & Whiten, 2012). A link between RWA
and informational conformity fits with research showing that conservatives are more likely
to share similar judgements and attitudes with like-minded people, exaggerate informational
consensus within groups, and create echo chambers that promote the spread of misinforma-
tion (Jost et al., 2018). This link also fits with prior work linking social information use to
collectivist values (Molleman et al., 2019). The finding that normative conformity does not
differ across the political spectrum aligns with research showing that conservatives and lib-
erals are equally likely to enforce their group’s social norms and exhibit intolerance towards
out-groups with different norms (Brandt et al., 2014). If this characterisation of authoritar-
ian and socially conservative ideology is correct, we will need to refine the dual evolutionary
framework of political ideology to place less emphasis on group-wide social norms and more
emphasis on in-group informational conformity and social information use.

Nevertheless, it is also possible that our norm-enforcing punishment and rule following
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tasks were poor measures of a more general group conformist preference. These tasks contain
competitive and selfish elements that may explain their correlations with SDO rather than
RWA: punishment increases participants’ relative earnings above others, and rule breaking
earns more money. Moreover, these tasks did not explicitly measure social norms (Krupka
& Weber, 2013), did not contain any differentiation between in-groups and out-groups, and
were one-shot rather than repeated, limiting the potential for the emergence and enforcement
of group norms. Future research could adapt the methods used here to further refine our
understanding of the nature of the conformist dimension of political ideology.

There are several important limitations of this work that should guide future research.
First, while we collected data from a large, diverse, and representative adult sample (Ap-
pendix to Chapter 3, Figure 8.1), it remains unclear to what extent our findings apply
outside of New Zealand, both in other developed countries and in non-WEIRD (Henrich et
al., 2010) and small-scale societies. Future work should replicate these results in other pop-
ulations around the world, including using adapted behavioural measures to predict locally-
relevant political attitudes in small-scale societies. Second, the effect sizes in both studies
were relatively small. However, smaller effect sizes are to be expected from relationships
between behaviour and self-reported attitudes (Dang et al., 2020) and do not preclude these
relationships from being consequential in the long run (Funder & Ozer, 2019). Third, one
might argue that the reported associations between behaviour and political views could have
simply arisen from people mapping their prior political beliefs onto the behavioural tasks.
We believe this is unlikely, since the tasks were abstract, contained no political framing, and
were not completed alongside ideology measures. Future work examining longitudinal data
could expand on our cross-sectional study to formally test the directions of causality between
general preferences and political attitudes.

In sum, we have shown clear differences in behavioural preferences across the two di-
mensions of political ideology. We found that a general cooperative preference covaried with
SDO and economic policy views, and informational conformity covaried with RWA and so-
cial policy views. These psychological differences are in line with the predictions of the dual
evolutionary framework of political ideology (Claessens, Fischer, et al., 2020). Our results
challenge claims that there are no fundamental psychological differences between liberals
and conservatives (Bakker et al., 2020; Brandt et al., 2014; Crawford, 2017; Crawford et
al., 2017), adding to the catalogue of traits that have been found to differ across the po-
litical landscape (Hibbing et al., 2014; Jost et al., 2003). Moreover, by characterising the
very different behavioural preferences underlying both ideological dimensions, our findings
highlight the importance of work that moves beyond unidimensional scales to elucidate the
dual evolutionary foundations of political ideology.
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Chapter 4

Behavioural preferences predict political party support beyond
socio-demographic variables

4.1 Introduction
Political parties form the bedrock of democratic societies, and disagreements between

their adherents and detractors fuel the fire of modern politics. Political party support is
a major predictor of policy views (Cohen, 2003; Leeper & Slothuus, 2014), partisan bias
(Bartels, 2002; Slothuus & de Vreese, 2010), and voting (Chen & Urminsky, 2019), and party
affiliation is relatively stable over time (Goren, 2005; Green & Palmquist, 1994; Schickler &
Green, 1997). Given the importance of party support for political behaviour in the modern
electorate, a central aim of the social sciences has been to understand why people gravitate
towards some political parties over others (Campbell et al., 1960; Greene, 1999).

One theoretical model of political party support is the domain-specific model (Petersen,
2015; Weeden & Kurzban, 2014, 2016, 2017). Under this model, people support political
parties that best advance their inclusive fitness interests (i.e., the adaptive goals of themselves
and close family members; Weeden & Kurzban, 2014, 2017). Using socio-demographic data
from the US General Social Survey, Weeden & Kurzban (2014) argued that wealthy religious
people tend to support the Republican Party because Republicans promote policies that
oppose income redistribution and sanction promiscuous behaviour that violates traditional
religious norms. In contrast, minority ethnic groups tend to support the Democratic Party
because Democrats promote race-based affirmative action policies. Similar effects of socio-
economic index, religiosity, and ethnicity on political party support have emerged in other
Western countries, such as New Zealand (Greaves et al., 2017). Based on socio-demographic
findings like these, the domain-specific model claims that self-interest is a major determinant
of political party support (Weeden & Kurzban, 2017), echoing the seminal work of Campbell
et al. (1960) and Converse (1964).

An alternative theoretical model of political party support has been dubbed the general-
orientations model (Weeden & Kurzban, 2016). Under this model, people support political
parties that best align with political ideologies that emerge from underlying psychological and
behavioural differences (Graham et al., 2009; Haidt, 2012; Hibbing et al., 2013, 2014; Jost
et al., 2003, 2009). For example, research has found that, compared to Democratic Party
supporters, Republican Party supporters tend to be more sensitive to disgusting stimuli
(Billingsley et al., 2018; Shook et al., 2017) and threats to group status (Mutz, 2018), and
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are less creative (Tyagi et al., 2018), less open (Rentfrow et al., 2009), and more conscientious
(Sweetser, 2014) in their personality profiles. Similar effects of personality on political party
support have emerged in New Zealand (Greaves et al., 2017). The general-orientations model
claims that fundamental psychological and behavioural differences manifest in a coherent
political ideology which, alongside socio-demographic differences, predicts political party
support (Jost et al., 2003).

There has been much scholarly debate between proponents of the domain-specific and
general-orientations models of political party support. On the one hand, Hibbing (2015)
argues against the domain-specific model by noting that, while socio-demographic variables
are indeed important predictors of political party support, people often support political
parties whose policies run counter to their self-interest (e.g., wealthy people supporting the
Democrats). On the other hand, researchers have argued against the general-orientations
model by claiming that there exist no fundamental psychological or behavioural differences
across the political landscape (Greenberg & Jonas, 2003), with traits like threat sensitivity,
intolerance, and prejudice being prevalent among liberals and conservatives alike (Bakker et
al., 2020; Brandt et al., 2014; Crawford et al., 2017). In addition, Weeden & Kurzban (2016)
show that economic and social policy views do not reliably covary in the US, a finding
which they claim “undermine[s] views. . . that posit that deep and ancient psychological
foundations push individuals into broadly coherent liberal or conservative political issue
positions” (p. 54). Yet, despite this ongoing debate, no work to date has directly tested
between these models by comparing the relative predictive performance of behavioural and
socio-demographic variables for explaining political party support.

Here, we conduct such a test. In addition to a host of socio-demographic variables, we
focus on two behavioural variables highlighted by recent theoretical work: behavioural pref-
erences for cooperation and group conformity. The dual evolutionary framework of political
ideology (Claessens, Fischer, et al., 2020) argues that, rather than varying along a single
liberal-conservative spectrum, political ideology is organised along two dimensions shaped
by two key trade-offs that naturally emerge from human group living: a trade-off between
cooperative egalitarianism and competitive hierarchy, and another trade-off between indi-
vidualism and group conformity. The resulting dimensions of political ideology have been
variously labelled economic and social conservatism (Feldman & Johnston, 2014), social
dominance and authoritarianism (Duckitt & Sibley, 2009), and individualising and binding
foundations (Haidt, 2012). This two-dimensional general-orientations framework is perfectly
compatible with previous findings showing that economic and social policy views are un-
correlated (Weeden & Kurzban, 2016), since both ideological dimensions are motivated by
distinct behavioural preferences.
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One key prediction of the dual evolutionary framework is that variation in behavioural
preferences for cooperation and group conformity should predict political ideology, policy
views, and political party support in modern humans. In line with this, Claessens, Sib-
ley, et al. (2020) found that behavioural preferences for cooperation and conformist “social
information use” covaried with two widely-used measures of political ideology, social domi-
nance orientation and right-wing authoritarianism, respectively. Moreover, cooperative and
conformist preferences predicted a variety of economic and social policy views, respectively.
However, this study did not examine the relationships between cooperative and conformist
preferences and political party support, leaving the link between behavioural preferences and
real-world voting intentions unclear.

Previous research examining the link between cooperative and conformist preferences and
political party support is mixed and sparse. While some studies have found that cooperative
preferences predict support for centre-left political parties in Europe (Cappelen et al., 2017;
Grünhage & Reuter, 2020; Kerschbamer & Müller, 2020; Müller & Renes, 2021), studies in
the United States have found no relationship between cooperative preferences and support for
Republicans or Democrats (Anderson et al., 2005; Balliet et al., 2016). Regardless, this work
did not directly test between the domain-specific and general-orientations models of political
party support by comparing the relative importance of behavioural preferences and socio-
demographic variables. Moreover, no research to date has examined the relationship between
conformist “social information use” and political party support, despite the promising link
between social information use and socially conservative and authoritarian political attitudes
(Claessens, Sibley, et al., 2020).

In order to test between the domain-specific and general-orientations models of politi-
cal party support, here we compare the relative importance of cooperative and conformist
behavioural preferences and socio-demographic variables for predicting political party sup-
port. We leverage nationally-representative survey data capturing socio-demographics and
reported support for the main political parties in New Zealand, and behavioural data cap-
turing cooperative and conformist preferences in a series of incentivised tasks. In particular,
we focus on several socio-demographic variables highlighted by previous work as impor-
tant predictors of political party support: age, gender, ethnicity, education, socio-economic
status, and religiosity (Greaves et al., 2017; Weeden & Kurzban, 2014, 2016, 2017). The
domain-specific model hypothesises that these socio-demographics will be more important
predictors of political party support than behavioural preferences, since these variables best
capture inclusive fitness interests (Weeden & Kurzban, 2014). In contrast, the general-
orientations model and the dual evolutionary framework hypothesise that behavioural pref-
erences will be important predictors of political party support, beyond socio-demographic
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variables (Claessens, Fischer, et al., 2020).

4.2 Methods
4.2.1 Participants and sampling

Participants were sampled from the New Zealand Attitudes and Values Study (NZAVS),
an annual longitudinal self-report study of the New Zealand population that has been active
since 2009. Participants are sampled for the NZAVS through random draws from the New
Zealand electoral roll. For the incentivised behavioural tasks, we initially contacted 3345
NZAVS participants who had previously expressed an interest in participating in additional
studies (see Appendix to Chapter 3, Supplementary Methods for sample frame criteria). Of
these 3345 participants, 1043 participated in our first wave of incentivised behavioural tasks
in 2019, were successfully paid for the tasks, and did not time out of the study. 631 of these
participants went on to successfully complete our second wave of incentivised behavioural
tasks in 2020. For the purposes of this study, we focus on behavioural data from the second
wave of incentivised behavioural tasks, since this wave contained both cooperation tasks and
the social information use task (N = 631; 393 females; mean age = 52 years, age range = 26
- 72 years). In line with the results of the New Zealand 2020 General Election, our sample
was slightly left-leaning politically, showing more support for progressive political parties
than conservative political parties (Appendix to Chapter 4, Figure 9.1).

4.2.2 Materials
4.2.2.1 New Zealand Attitudes and Values Study measures

We used self-report variables from the 11th wave of the NZAVS (data collected from
2018 to 2019). Our main outcome variable was political party support measured with a 7-
point Likert scale. Participants were asked “please rate how strongly you oppose or support
each of the following political parties”, with 1 indicating “strongly oppose” and 7 indicating
“strongly support”. Participants answered this question for the primary political parties in
New Zealand: the National Party, the Labour Party, the Green Party, the ACT Party, the
New Zealand First Party, and the Māori Party. To get a sense of where these parties sat
on various economic and social policies around the time of data collection, we accessed the
popular website The Political Compass (2020) which, in advance of the New Zealand 2020
General Election, had estimated the placement of the major New Zealand political parties
on the two dimensions of political ideology. This website estimated that the ACT Party had
the most economically conservative policies, followed by (in descending order) National, New
Zealand First, Labour, Māori, and Greens. The same website estimated that New Zealand
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First had the most socially conservative policies, followed by (in descending order) National,
Labour, Māori, ACT, and Greens.

We also included several socio-demographic variables from the NZAVS that have pre-
viously been shown to predict political party support (Greaves et al., 2017; Weeden &
Kurzban, 2014, 2016, 2017). These included gender, age, education, ethnicity, religiosity,
socio-economic status indexed by occupational role, and local deprivation level (see Ap-
pendix to Chapter 4, Table 9.1).

4.2.2.2 Incentivised behavioural tasks
As described in Chapter 3, participants completed eight incentivised behavioural tasks

online in real-time using oTree (Chen et al., 2016). Three of these tasks were economic
games measuring cooperation, three tasks were economic games measuring norm-enforcing
punishment, one task measured rule following, and one task measured social information use
(Claessens, Sibley, et al., 2020). For the purposes of this study, we focus on the cooperation
and social information use tasks, since these measures have been shown to relate to political
ideology and policy views in a previous study (Claessens, Sibley, et al., 2020). In all tasks,
participants were paid in points that were converted to New Zealand dollars at a rate of 1
point = $0.035.

We used the following cooperation games that require participants to incur a personal
cost to benefit others:

• Dictator Game. Player A is given 100 points. They must decide how many of these
points to transfer to Player B. Player A keeps the remaining points. Player B is passive
in the interaction.

• Trust Game. Players A and B both start with 50 points. First, Player A decides
whether or not to transfer all 50 points to Player B, in the knowledge that the trans-
ferred amount will be tripled to 150 points. If Player A transfers, Player B now has
200 points. Player B must then decide to transfer between 0 and 150 points back to
Player A.

• Public Goods Game. Four players begin with 100 points each. They can contribute
between 0 and 100 points into a shared group project. All four decisions are made
simultaneously, and then the amount in the group project is doubled and distributed
evenly between all four players. Each player ends the game with their share from the
group project, plus the points they initially refrained from contributing.

We also employed the Berlin Estimate AdjuStment Task to measure social information
use (BEAST; Molleman et al., 2019). In this task, participants had to estimate the number
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of animals in several briefly-displayed images (see Appendix to Chapter 3, Figure 8.8). In
each of five rounds, participants saw an image for six seconds and provided an estimate of
the number of animals. Participants were then shown a previous participant’s estimate of
the number of animals (social information) and could modify their initial estimate based on
this new information. Social information was drawn from a real dataset of previous estimates
from Molleman et al. (2019). The software chose a previous estimate that (1) was in the
direction of the true answer, and (2) deviated from the participant’s initial estimate according
to a parameter that varied across rounds (Claessens, Sibley, et al., 2020). Participants were
paid by drawing a randomly-chosen estimate and determining the accuracy of that estimate:
100 points - (distance * 5).

From the participant’s initial estimate (E1), the social information they received (s), and
their second estimate (E2), we calculated a “BEAST score” for each round following the
equation in Molleman et al. (2019):

BEAST score = E2 − E1

s − E1

We removed cases in which (1) participants moved their second estimate in the opposite
direction from the social information, (2) participants moved their second estimate further
than the social information, or (3) participants ran out of time to make their estimate (8%
of cases). The BEAST score varies continuously between 0 and 1, where 0 indicates less
reliance on social information and 1 indicates complete conformity to social information.

4.2.3 Procedure
Participants completed the 11th wave of the NZAVS self-report survey between 2018 and

2019. Participants completed the incentivised behavioural tasks in October and November
2020. Online real-time study sessions contained between 30 and 130 participants. In each
session, participants completed the cooperation and punishment games in a randomised
order first, followed by the social information use and rule following tasks in a randomised
order. After completing the tasks, participants were then randomly matched in real-time
and the computer determined bonus payments. Participants were paid a fixed $20 New
Zealand dollar show-up fee, plus a bonus payment of between $10 and $35 (M = $21.39,
SD = $2.63) depending on the decisions of themselves and others. On average, participants
took 24 minutes to complete the eight tasks (SD = 7.53 mins, range = 9 - 49 mins).
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4.2.4 Statistical analysis
To deal with missing data, we employed multiple imputation with predictive mean match-

ing for continuous variables and logistic regression for binary variables (van Buuren, 2018).
We imputed ten datasets, based on the recommended best practice of imputing a number of
datasets equal to the average percentage of missing data across variables (8% in our dataset).
Visual inspection of the imputed variables suggested that the imputations were reasonable
(Appendix to Chapter 4, Figure 9.2).

In preparation for our main analysis, we constructed two variables to capture participants’
cooperative and conformist behavioural preferences, using a similar approach as in previous
work (Claessens, Sibley, et al., 2020). For the cooperation variable, we fitted a confirmatory
factor model with loadings from all the cooperative decisions in the economic games (RMSEA
= 0.03; SRMR = 0.04; CFI = 0.98) and extracted latent factor scores. For the conformity
variable, we calculated average BEAST scores across the five rounds.

For our main analysis, we fitted Bayesian multilevel cumulative link regression models
to the multiply-imputed datasets. We used cumulative link models to deal with the ordi-
nal nature of the Likert scale “political party support” outcome variable. We analysed the
dataset in long-form, whereby each participant had six rows in the dataset, one for each po-
litical party (total number of rows = 3786). We included random intercepts for participants,
and random intercepts and slopes for political parties. First, we fitted two models that
aligned with the verbal claims from the domain-specific and general-orientations accounts:
(1) a model where all socio-demographics predict party support but behavioural preferences
do not (i.e., domain-specific model), and (2) a model where all socio-demographics and
behavioural preferences predict party support (i.e., general-orientations model). Next, we
fitted models with each socio-demographic and behavioural preference as a separate pre-
dictor, to determine their individual effects on political party support. Finally, we fitted
a null intercept-only model as a lower-end baseline for comparison. Prior predictive sim-
ulation was used to choose weakly-informative priors that gave equal prior probability to
each ordinal outcome (McElreath, 2020). In all models, the ordinal education variable was
modelled as a monotonic predictor (Bürkner & Charpentier, 2020). All models converged
normally (R̂ = 1). The predictive performance of each model on out-of-sample data was
compared with approximate leave-one-out cross-validation using Pareto smoothed impor-
tance sampling (Vehtari et al., 2017). In particular, we compared differences in the expected
log pointwise predictive density (ELPD) between models, with a higher ELPD indicating
better out-of-sample predictive performance.

All analyses were conducted in R version 4.0.2 (R Core Team, 2019). We used the mice
package for multiple imputation (van Buuren & Groothuis-Oudshoorn, 2011), the lavaan
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package to construct the confirmatory factor model (Rosseel, 2012), the brms package for
Bayesian multilevel cumulative link regression models (Bürkner, 2017), and the loo package
for approximate leave-one-out cross validation (Vehtari et al., 2017). Figures were created
with the ggplot2 (Wickham, 2016) and cowplot (Wilke, 2019) packages, and the reproducibil-
ity of all analyses was ensured by using the drake package (Landau, 2018).

4.2.5 Ethical approval
Ethical approval was provided by the University of Auckland Human Participants Ethics

Committee on 19th July 2018 for three years (ref: 021666).

4.3 Results
Model comparison revealed that the general-orientations model outperformed the

domain-specific model (ELPD difference = 14.30, standard error = 6.64; Figure 4.1a-4.1c).
In other words, the out-of-sample predictive accuracy of the model including only socio-
demographic predictors (i.e., domain-specific model) improved when additionally including
information about participants’ behavioural preferences (i.e., general-orientations model).
Further comparison of models with individual predictors revealed that this improvement was
driven by participants’ cooperative preferences, rather than their conformist preferences. All
socio-demographic and behavioural variables, except BEAST scores and ethnicity, improved
out-of-sample prediction of political party support compared to the null intercept-only
model (Figure 4.1d). The only socio-demographic variable that improved out-of-sample
prediction beyond the cooperation model was education (Figure 4.1e). Models including
other socio-demographics performed no better than the cooperation model, indicating that
these variables are no more predictive of out-of-sample political party support than the
“cooperative phenotype”.

Posterior predictions from our multilevel models further revealed effects of behavioural
preferences on support for the different political parties. We found that the cooperative
phenotype was positively related to support for the Labour Party (median posterior slope
= 1.40, 95% credible interval [0.47 2.35]) and the Green Party (median posterior slope =
1.74, 95% CI [0.81 2.69]) and was negatively related to support for the National Party
(median posterior slope = -2.22, 95% CI [-3.24 -1.20]) and the ACT Party (median posterior
slope = -1.57, 95% CI [-2.52 -0.62]; Figure 4.2; Appendix to Chapter 4, Figure 9.5). The
cooperative phenotype was only weakly positively related to support for the Māori Party
(median posterior slope = 0.81, 95% CI [-0.06 1.71]), and was unrelated to support for
the New Zealand First Party (median posterior slope = 0.40, 95% CI [-0.46 1.29]). This
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Figure 4.1: Model comparison supports the general-orientations model over the domain-specific model. (a)
Visual depiction of the general-orientations model. (b) Visual depiction of the domain-specific model. (c) Im-
provement in expected log pointwise predictive density (ELPD) for the general-orientations model compared
to the domain-specific model. (d) Improvement in ELPD for models with individual predictors compared to
the null intercept-only model. (e) Improvement in ELPD for models with individual predictors compared to
the cooperation model. Lines represent +/- 2 standard errors.
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pattern of results was robust to controlling for all socio-demographics in the full model.
In contrast, we found that BEAST scores did not predict political party support in our
primary multilevel models (Appendix to Chapter 4, Figures 9.3 and 9.6), and this result
also held when controlling for all socio-demographics. It should be noted, however, that
when we fitted individual fixed effects regressions analysing support for each political party
separately, we found a weak positive effect of BEAST scores on support for the New Zealand
First Party (median posterior slope = 0.51, 95% CI [-0.08 1.11]), but not for other political
parties (Appendix to Chapter 4, Figure 9.4).

ACT

National

NZ First

Labour

Māori

Greens

-5.0 -2.5 0.0 2.5

Posterior slope for cooperative phenotype
predicting political party support

Figure 4.2: Cooperative phenotype predicts political party support. Posterior slopes for the cooperative
phenotype predicting support for New Zealand political parties, from the multilevel model without socio-
demographic controls. Political parties are ranked from the most economically progressive (top) to the most
economically conservative (bottom), as estimated by The Political Compass (2020). Densities represent
posterior distributions, points represent medians, and lines represent 50% and 95% credible intervals.

Individual socio-demographic models revealed effects on political party support broadly
consistent with previous work (Appendix to Chapter 4, Figures 9.7 - 9.13; Greaves et al.,
2017). Men reported greater support for National and ACT, but less support for Labour,
Greens, and the Māori Party. Older participants reported greater support for National and
ACT, but less support for Labour and Greens. Religious participants reported greater sup-
port for National, ACT, and New Zealand First, but less support for Labour and Greens.
Participants in areas with higher local deprivation reported greater support for Labour,

60



Greens, and New Zealand First, but less support for National and ACT. Educated partici-
pants reported greater support for Labour, Greens, and the Māori Party, but less support
for National and ACT. Participants with high socio-economic index also reported greater
support for Labour, Greens, and the Māori Party, but less support for National and ACT, a
result which runs contrary to self-interest claims. Ethnicity was unrelated to political party
support.

4.4 Discussion
In a large sample of New Zealand voters, we found that behavioural preferences predicted

political party support beyond socio-demographic variables. The “cooperative phenotype”,
estimated from a broad suite of incentivised economic games, positively predicted support for
the Labour Party and the Green Party, and negatively predicted support for the National
Party and the ACT Party. Conformist “social information use” did not predict political
party support in our primary multilevel models, but did weakly predict support for the
New Zealand First Party in a separate fixed-effects regression. Together, these findings
suggest that the domain-specific model of political party support, which emphasises socio-
demographic variables, is incomplete. Instead, in line with the general-orientations model
and the dual evolutionary framework of political ideology, we have shown that fundamental
differences in behavioural preferences are just as important for explaining political party
support.

Our results support and build on previous work with this sample showing that the coop-
erative phenotype is negatively associated with social dominance orientation and positively
associated with economically progressive policy views (Claessens, Sibley, et al., 2020). Here,
we find that the cooperative phenotype is related not only to self-reported attitudes but also
to real-world voting intentions as measured by support for New Zealand political parties. In
line with research in European countries (Cappelen et al., 2017; Grünhage & Reuter, 2020;
Kerschbamer & Müller, 2020; Müller & Renes, 2021), we found that cooperative preferences
were positively associated with support for economically progressive political parties that
promote income redistribution and taxes on the wealthy (e.g., the Green Party), and nega-
tively associated with support for economically conservative political parties that promote
free market capitalism (e.g., the ACT Party). By contrast, cooperative preferences did not
predict support for the New Zealand First Party, who are relatively more centrist with their
economic policies (The Political Compass, 2020). Thus, there is reason to believe that, in
line with the dual evolutionary framework (Claessens, Fischer, et al., 2020), both our find-
ings and results from previous work in Europe have emerged from an underlying association
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between cooperative preferences and party positions on economic issues.
We did not find an association between social information use and support for political

parties in our primary multilevel models. This is an unexpected finding, since a previous
study with this sample revealed that behaviour in the BEAST task predicted right-wing
authoritarianism and socially conservative policy views (Claessens, Sibley, et al., 2020). One
explanation for these differing results could be that, unlike in the United States, socially
conservative voting intentions do not vary substantially across New Zealand, with most of
the variation in political party support being explained by differences in economic policies.
The relatively small effect of religion in our multilevel models perhaps supports this view.

Another explanation for the lack of association between social information use and polit-
ical party support is that, in line with the rigidity-of-the-extreme hypothesis (Greenberg &
Jonas, 2003; Zmigrod et al., 2020), conformist behavioural preferences might be found at ide-
ological extremes in both conservative and liberal directions. Recent work on the existence
of left-wing authoritarianism (Conway III et al., 2018; Costello et al., 2020) highlights this as
a very real possibility. Conformist preferences at the extremes of the ideological landscape
would be consistent with research in the United States showing that partisanship towards
both the Republican Party and the Democrat Party is associated with cognitive inflexibility
(Zmigrod et al., 2020). A similar “conformity-of-the-extreme” effect could potentially mask
any relationships between social information use and political party support in our study.
For example, some conformist individuals might show strong support for the National Party
and less support for the Labour Party, while other conformist individuals might show the
reverse pattern. Since these influences cancel one another out, using social information use
as a single linear predictor of political party support reveals no effect overall. To overcome
this methodological issue and test whether conformity is related to the extremity of political
partisanship, future research could adopt the methods in Zmigrod et al. (2020) and relate
social information use to continuous “identity fusion” between different political parties.

Nevertheless, in separate fixed effects regressions, we did find that social information
use weakly predicted support for New Zealand First, the most socially conservative political
party. While this latter result is in line with the general-orientations model and the dual
evolutionary framework of political ideology, the small effect should be interpreted with cau-
tion. Fixed effects models are less conservative in their estimation of parameter uncertainty
and do not allow for generalisation beyond a particular sample and set of stimuli (Yarkoni,
2020). Multilevel models, on the other hand, offer both improved out-of-sample prediction
(McElreath, 2020) and the possibility of generalisation beyond an idiosyncratic sample and
set of stimuli (Yarkoni, 2020). In order to generalise this statistical inference to further po-
litical parties and participants, future work could collect data from a larger, more politically
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diverse sample, perhaps also measuring support for minority New Zealand political parties
with more politically-extreme stances, such as the New Conservative Party, the ONE Party,
the Opportunities Party, and Vision NZ.

In line with previous research in New Zealand (Greaves et al., 2017), we found that
support for economically and socially conservative political parties was associated with being
older, religious, male, and less locally deprived. Interestingly, people who were less educated
and lower in socio-economic index (operationalised by occupational role) also supported
more conservative parties, a finding that runs counter to the self-interest argument: these
are the very people who would benefit most from progressive policies. In addition, we
found no effect of ethnicity, possibly because our sample was skewed towards New Zealand
Europeans (72% of the sample). That this pattern of results held in the full model including
behavioural preferences suggests that both socio-demographic and behavioural variables have
independent effects on political party support. This raises interesting questions about how
socio-demographics and behavioural variables interact to predict political party support,
especially when the two are in conflict. Would a cooperative person continue to support
economically progressive political parties if they lived in a less deprived area? Would a
competitive person continue to support economically conservative political parties if they
were better educated? While beyond the scope of the current project, future research could
systematically interact socio-demographic and behavioural variables in multilevel regression
models to answer these questions.

In sum, we provide evidence in support of the general-orientations model of political
party support, showing that behavioural preferences predict party support beyond socio-
demographic factors. Importantly, our study is a conservative test of this model, drawing
from just one particular general-orientations framework: the dual evolutionary foundations
of political ideology (Claessens, Fischer, et al., 2020). Future work should expand this
approach to include the myriad of additional psychological and behavioural preferences that
have been shown to vary across the political landscape, including personality (Greaves et al.,
2017), threat sensitivity (Hibbing et al., 2014), and disgust sensitivity (Shook et al., 2017).
We expect that this future research will further support our contention that, while self-
interest is undoubtedly an important determinant of political attitudes, support for political
parties and party positions themselves align with fundamental psychological and behavioural
preferences.
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Chapter 5

Cooperation and political ideology: A longitudinal cross-lagged analysis

5.1 Introduction
Over the past decades, it has become clear that psychological and behavioural dispositions

vary across the political landscape (Graham et al., 2009; Haidt, 2012; Hibbing et al., 2013;
Jost et al., 2003; Jost, 2006, 2017). Psychological research has found that, compared to
liberals, conservatives are more averse to threatening stimuli (Hibbing et al., 2014), more
sensitive to disgust (Terrizzi Jr. et al., 2013), higher in need for closure (Jost et al., 2003),
and less open to experience (Osborne & Sibley, 2020). More recently, research has shown
that variation in behavioural preferences is also related to political ideology, policy views,
and political party support. Claessens, Sibley, et al. (2020) found that the “cooperative
phenotype” (i.e., a general behavioural disposition measured by multiple economic games
that captures a willingness to share resources at a cost to oneself) was negatively related
to social dominance orientation (SDO; an ideological measure of support for hierarchy and
dominance) and economically conservative policy views. The cooperative phenotype also
predicted increased support for economically progressive political parties (Chapter 4). By
contrast, conformist behaviour in the form of social information use was related to right-wing
authoritarianism (RWA; an ideological measure of norm adherence and group conformity)
and socially conservative policy views.

These studies have revealed cross-sectional correlations between psychological and be-
havioural dispositions and political attitudes, but it remains largely unclear how these vari-
ables causally influence one another. Do psychological and behavioural dispositions cause
people to take particular political stances? Or does political ideology cause people to in-
terpret psychological and behavioural measures differently? While cross-sectional data are
unable to answer these questions, longitudinal data allow researchers to infer causality based
on temporal precedence: the future cannot cause the past (Hamaker et al., 2015).

Taking advantage of the variables for which we have multiple waves of data, in the
current research we apply a longitudinal approach to specifically study the causal relationship
between SDO and the cooperative phenotype. This longitudinal approach promises to extend
upon not only the research by Claessens, Sibley, et al. (2020), but also the numerous
previous studies finding a negative cross-sectional relationship between SDO and cooperation
in economic games (Haesevoets et al., 2015; Halali et al., 2018; Thielmann et al., 2020).

At least three longitudinal causal models are compatible with a cross-sectional correlation
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between SDO and the cooperative phenotype (Figure 5.1). Under the cooperation-as-outcome
model, biological and environmental factors interact to produce political ideology (Duckitt
& Sibley, 2009), and political ideology then influences how people behave in economic games.
In short, ideology causes more general behavioural preferences. This causal model is often
assumed a priori to explain cross-sectional correlations between ideology and behaviour. For
example, Grünhage & Reuter (2020) write that “political orientation predisposes for a more
trusting or cooperative behavior” (italics added; p. 22).

Figure 5.1: At least three theoretical longitudinal causal models are compatible with the cross-sectional cor-
relation between political ideology and the cooperative phenotype. The cooperation-as-outcome model is
inconsistent with the dual evolutionary foundations framework, while the cooperation-as-antecedent and
common-cause models are consistent with the framework.

The cooperation-as-outcome model is inconsistent with the dual evolutionary framework
of political ideology (Claessens, Fischer, et al., 2020), which explains ideology as underpinned
by basic social drives that were favoured during human evolution. Human group living
evolved via two key shifts (Tomasello et al., 2012); a shift towards increased cooperation
with others, and a shift towards conformity to and enforcement of group-wide social norms.
According to the dual evolutionary framework, variation in general drives for cooperation
and group conformity arises from the interaction between heritable individual differences and
socio-ecological environments. These general drives for cooperation and group conformity
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produce variation in the two dimensions of political ideology, rather than vice versa.
There is a stronger and weaker version of the causal argument underlying the dual evo-

lutionary framework. Under the stronger version, which we will call the cooperation-as-
antecedent model, biological and environmental factors interact to produce the behavioural
predispositions captured by economic games, and these behavioural predispositions influence
the expression of political ideology. This model is captured by van Lange et al. (2012), who
write that “political preferences and voting are partially rooted in interpersonal orientations”
(italics added; p. 469). Under the weaker model, which we will call the common-cause model,
both behaviour and ideology are caused by the same biological and environmental factors,
but do not directly influence one another over time. The common-cause model is inspired
by recent longitudinal evidence showing that personality does not causally precede political
ideology, as predicted by the dual process model of ideology (Duckitt & Sibley, 2009) but
instead personality and political ideology covary in parallel, likely due to common causes
from biological and environmental factors (Osborne & Sibley, 2020; Verhulst et al., 2012).
Similarly, the common-cause model predicts that SDO and the cooperative phenotype will
be correlated, not because they influence one another over time, but because they share the
same biological and environmental causes.

All three of these models predict a cross-sectional correlation between political ideology
and cooperative behaviour, and so previous cross-sectional work (Claessens, Sibley, et al.,
2020; Haesevoets et al., 2015, 2018; Halali et al., 2018) cannot distinguish between them.
Previous longitudinal work has shown that cooperative dispositions predict voting outcomes
four weeks and eight months later (van Lange et al., 2012) but, without a concurrent measure
of political ideology, this result cannot distinguish between the different models. Thus,
in order to test between all three models, longitudinal research must measure cooperative
behaviour, political ideology, policy views, and party support together over time within the
same individuals.

Here, we use a pre-registered cross-lagged longitudinal design with two time-points sep-
arated by eighteen months to test the directions of causality between the cooperative phe-
notype, social dominance orientation, views on economic issues, and political party sup-
port. Cross-lagged panel models are commonly used in political psychology to study the
antecedents and outcomes of political ideology. Previous research using cross-lagged panel
models has largely focused on self-reported variables, showing that SDO is temporally pre-
ceded by a competitive worldview (Sibley et al., 2007; Sibley & Duckitt, 2013) and predicts
future prejudice (Asbrock et al., 2010), nationalism (Osborne et al., 2017), economic policy
views (Sibley & Duckitt, 2010), and political party support (Satherley et al., 2021). But this
previous work has not examined how behavioural preferences covary with political ideology
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over time. Filling this gap, we test whether the cooperative phenotype is an antecedent, out-
come, or cross-sectional covariate of social dominance orientation, views on economic issues,
and party support over time.

5.2 Methods
5.2.1 Participants and sampling

Participants were sampled from the New Zealand Attitudes and Values Study (NZAVS),
an annual longitudinal self-report study that has been active since 2009. This participant
pool is initially contacted by the NZAVS through random draws from the New Zealand
electoral roll, making this a representative sample of the New Zealand population. NZAVS
participants from an initial sample frame (n = 3345; see Appendix to Chapter 3, Supple-
mentary Methods for sample frame criteria) were contacted in 2019 with an invitation to
participate in an additional economic game study. 1045 participated in the first wave of
economic game data collection in 2019, were successfully paid for the study, and did not
time out of their session. In the second wave in 2020, this sample size dropped to 631 (60%
retention rate). We only analysed data from participants that completed both waves of eco-
nomic game data collection (N = 631; 411 females; mean age = 51 years; age range = 24 -
71 years).

5.2.2 Materials
5.2.2.1 New Zealand Attitudes and Values Study measures

Main self-report measures were taken from Waves 10 and 11 of the NZAVS. The primary
measures of interest for this study were social dominance orientation, support for income
redistribution, income attribution (i.e., the belief that people would be less likely to work
hard if incomes were equal), and support for the New Zealand National Party. We chose
these measures because they all exhibited cross-sectional correlations with the cooperative
phenotype in previous research (Claessens, Sibley, et al., 2020). Other time-invariant co-
variates were taken from Wave 10 of the NZAVS: age, gender, ethnicity, education, local
deprivation, socio-economic status, religiosity, and RWA. See Appendix to Chapter 5, Table
10.1 for full list of self-report items.

5.2.2.2 Battery of economic games
Across two waves of data collection, participants completed three incentivised one-shot

economic games, conducted online in real-time using oTree software (Chen et al., 2016). As
described in Chapter 3, these games measure cooperative behaviour, and are largely identical
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to the cooperation games used in Peysakhovich et al. (2014). Where necessary, we used the
strategy method to elicit responses in all possible roles. Participants played for points, which
were converted to New Zealand dollars (1 point = $0.035).

The three cooperation games are as follows:

• Dictator Game. Player A is given 100 points. They must decide how many of these
points to transfer to Player B. Player A keeps the remaining points. Player B is passive
in the interaction.

• Trust Game. Players A and B both start with 50 points. First, Player A decides
whether or not to transfer all 50 points to Player B, in the knowledge that the trans-
ferred amount will be tripled to 150 points. If Player A transfers, Player B now has
200 points. Player B must then decide to transfer between 0 and 150 points back to
Player A.

• Public Goods Game. Four players begin with 100 points each. They can contribute
between 0 and 100 points into a shared group project. All four decisions are made
simultaneously, and then the amount in the group project is doubled and distributed
evenly between all four players. Each player ends the game with their share from the
group project, plus the points they initially refrained from contributing.

5.2.3 Procedure
The NZAVS collects self-report data both online and via paper surveys posted to partic-

ipants. In Wave 10 of the study, most of the data were collected between November 2018
and September 2019, and in Wave 11 of the study, most of the data were collected between
October 2019 and November 2020 (see Appendix to Chapter 5, Figure 10.1 for timeline).

Data collection for the first wave of economic games was conducted between 18th February
and 25th July 2019, and data collection for the second wave was conducted between 19th

October and 11th November 2020. In both waves, participants were booked into sessions on
midweek evenings and completed the session online in real-time. Session sizes varied between
14 and 130 participants. Although participants knew they were completing the study with
other NZAVS participants, they did not know specifically who they were interacting with in
the sessions.

At the beginning of the session, participants completed a consent form and read some
information about the study. Participants then proceeded to the eight behavioural tasks. In
the first wave, all eight tasks (three cooperation games plus additional tasks) were completed
in a randomised order. In the second wave, the economic games shared with the first wave
were completed first in a randomised order, followed by the two new tasks which were pre-
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sented in a separately randomised order. For each task, participants read the instructions for
the task, completed a comprehension question, and then proceeded to make their decisions.

Once participants completed all eight tasks, they entered a waiting lobby in which they
waited for all other participants in their session to complete the tasks. Participants had a
maximum of 55 minutes to complete all the tasks. If they took longer than this time, they
were skipped ahead to the waiting lobby. Timeouts were still paid their show-up fee, but
not their bonus. In the first wave, participants took 22 minutes on average to complete all
eight tasks (SD = 7 mins, range = 9 - 47 mins), and in the second wave, participants took
24 minutes on average (SD = 8 mins, range = 9 - 49 mins).

After all participants completed the games, the computer randomly matched participants
into groups to determine their bonus payment from the session. Participants were paid a $20
New Zealand dollar show-up fee, plus their bonus payment. In the first wave, participants
earned a bonus payment of $25.27 on average (SD = $2.52). In the second wave, participants
earned a bonus payment of $21.39 on average (SD = $2.63).

5.2.4 Pre-registration
We pre-registered our hypotheses on the Open Science Framework (https://osf.io/

ksw3x/) on 28th September 2020, before running the second wave of economic game data
collection. First, we hypothesised that the cooperation games in the second wave would
all load onto a single latent variable, replicating our previous work (Claessens, Sibley, et
al., 2020). Second, we hypothesised that this “cooperative phenotype” would be negatively
predicted by SDO, again replicating our previous work (Claessens, Sibley, et al., 2020).
Third, we hypothesised that the “cooperative phenotype” latent variable would have at
least scalar measurement invariance across waves, providing further evidence for its stability
over time (Carlsson et al., 2014; Peysakhovich et al., 2014). Fourth, we predicted that our
longitudinal cross-lagged panel models would provide support for at least one of the causal
models visualised in Figure 5.1.

5.2.5 Statistical analysis
We used confirmatory factor analysis and structural equation modelling to test our pre-

registered hypotheses. For measurement invariance analyses, we fitted a confirmatory factor
analysis model with correlated item errors across waves to deal with non-independence of
observations. For our longitudinal modelling, we used two-wave two-variable cross-lagged
panel models. To deal with missing data across waves when analysing self-report items,
we used multiple imputation with predictive mean matching (van Buuren & Groothuis-
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Oudshoorn, 2011), pooling our estimates across 20 imputed datasets. Visual inspection
confirmed the plausibility of imputed values (see Appendix to Chapter 5, Figure 10.2). All
analyses were conducted in R version 4.0.2 (R Core Team, 2019) using the lavaan package
(Rosseel, 2012). Figures were created using ggraph (Pedersen, 2020), cowplot (Wilke, 2019),
and ggplot2 (Wickham, 2016) packages, multiple imputation was implemented using the mice
package (van Buuren & Groothuis-Oudshoorn, 2011), and reproducibility of all analyses was
ensured by using the drake package (Landau, 2018).

5.2.6 Ethical approval
Ethical approval for the first wave of data collection was provided by the University

of Auckland Human Participants Ethics Committee on 19th July 2018 for three years (ref:
021666), with an ethics amendment granted for the second wave of data collection.

5.3 Results
In the first step of our pre-registered analyses, we focused solely on the second wave

of data in order to replicate our previous findings from the first wave (Claessens, Sibley,
et al., 2020). First, we fitted a confirmatory factor analysis model with the Trust Game
(Give), Trust Game (Return), Dictator Game, and Public Goods Game loading onto a
“cooperative phenotype” latent variable. Supporting our first pre-registered hypothesis, all
factor loadings were significantly positive (p < 0.05) and the model fitted the data well
according to established fit statistic cutoffs (CFI = 0.99, RMSEA = 0.07, SRMR = 0.04;
Appendix to Chapter 5, Figure 10.3; Hu & Bentler, 1999; MacCallum et al., 1996). Second,
we fitted a structural equation model with SDO as the sole predictor of the cooperative
phenotype latent variable. Supporting our second pre-registered hypothesis, we found that
SDO significantly negatively predicted the cooperative phenotype with a small-to-medium
effect size (standardised β = -0.20, unstandardised b = -0.13, 95% confidence interval [-0.20
-0.06], p < .001, r = 0.20; Appendix to Chapter 5, Figure 10.4). These findings replicate
our previous work with the same sample of participants eighteen months later (Claessens,
Sibley, et al., 2020).

In the next step of our pre-registered analyses, we tested the measurement invariance of
the cooperative phenotype latent variable across the two waves. Longitudinal measurement
invariance testing ensures that latent factor structures are stable over time, an important
prerequisite to cross-lagged panel modelling. We tested for measurement invariance of the
cooperative phenotype factor structure in a series of increasingly restrictive nested models
(Table 5.1; van de Schoot et al., 2012). For all model comparisons, we pre-registered the
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Table 5.1: Measurement invariance analysis of the cooperative phenotype latent variable supports strict mea-
surement invariance across two waves separated by eighteen months. CFI = Comparative Fit Index; RMSEA
= Root Mean Square Error of Approximation; SRMR = Standardised Root Mean Square Residual.

Model χ2 df CFI RMSEA SRMR ∆CFI ∆RMSEA ∆SRMR

Configural 26.70 15 0.991 0.035 0.038 - - -
Metric 37.61 18 0.985 0.042 0.044 -0.006 0.006 0.005
Scalar 41.90 22 0.985 0.038 0.044 0.000 -0.004 0.000
Strict 44.87 25 0.985 0.036 0.046 0.000 -0.002 0.003

use of changes in fit statistics as thresholds for diagnosing reduced model fit (∆CFI < -
0.01, ∆RMSEA > 0.015; Chen, 2007) rather than χ2 differences which are sensitive to large
sample sizes. To deal with non-independence of observations, all measurement invariance
models had correlated item errors across waves.

First, we fitted a configural invariance model, which freely estimated the cooperative
phenotype latent variable in the first wave and the second wave simultaneously. As expected,
this configural invariance model fitted the data well (CFI = 0.99, RMSEA = 0.04) and
all loadings were significantly positive. Second, we fitted a metric invariance model, which
constrained the item loadings to equality across the two waves. Model fit did not substantially
change (∆CFI = -0.006, ∆RMSEA = 0.006). Third, we fitted a scalar invariance model,
which constrained the item loadings, intercepts, and thresholds to equality across the two
waves. Again, model fit did not substantially change (∆CFI = 0.000, ∆RMSEA = -0.004).
Fourth, and finally, we fitted a strict invariance model, which constrained the item loadings,
intercepts, thresholds, and variances to equality across waves. Model fit remained unchanged
(∆CFI = 0.000, ∆RMSEA = -0.002). Thus, measurement invariance analysis supports
strict invariance of the cooperative phenotype latent variable over time, suggesting that the
cooperative phenotype exhibits sufficient test-retest reliability and is stable over eighteen
months within the same individuals.

Having established measurement invariance for the cooperative phenotype latent vari-
able across waves, we then proceeded to fit our pre-registered two-variable two-wave cross-
lagged panel models. For these models, we continued to constrain item loadings, intercepts,
thresholds, and variances for the cooperative phenotype factor across waves, and also contin-
ued to correlate item errors across waves. Additionally, we included auto-regressive paths,
cross-lagged paths, and within-wave covariances to form the structural component of the
cross-lagged panel model.

We first fitted our primary cross-lagged panel model, modelling the relationship between
SDO and the cooperative phenotype over time (Figure 5.2a). We found significantly positive
auto-regressive effects: SDO in the first wave predicted SDO in the second wave (β = 0.80,
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b = 0.84, 95% CI [0.78 0.89], p < .001) and the cooperative phenotype in the first wave
predicted the cooperative phenotype in the second wave (β = 0.65, b = 0.73, 95% CI [0.60
0.86], p < .001). Additionally, we found that the cooperative phenotype in the first wave
negatively predicted SDO in the second wave (β = -0.09, b = -0.14, 95% CI [-0.24 -0.04], p
= .006), but SDO did not predict later cooperation (β = 0.00, b = 0.00, 95% CI [-0.03 0.03],
p = .961). These cross-lagged paths were significantly different from one another (difference
in unstandardised estimates = 0.14, 95% CI [0.03 0.24], p = .009).

To assess the robustness of the cross-lagged effect from the cooperative phenotype to
later political ideology, we ran additional cross-lagged panel models statistically control-
ling for a wide range of time-invariant covariates: age, gender, ethnicity, education level,
socio-economic status, local deprivation, religiosity, and RWA (Figures 5.2b and 5.2c). The
cross-lagged path from the cooperative phenotype to later SDO remained significantly nega-
tive when controlling for most socio-demographics, but was attenuated when controlling for
gender and ethnicity. Given these results, we ran exploratory multi-group cross-lagged panel
models with separate groups for (1) male and female participants, and (2) New Zealand Eu-
ropean and non-New Zealand European participants (due to small sample sizes in individual
Asian, Māori, and Pacific groups). These follow-up models revealed that the cross-lagged
path from the cooperative phenotype to later SDO was significantly negative for males (β
= -0.10, b = -0.14, 95% CI [-0.27 -0.01], p = .040) but not for females (β = -0.07, b =
-0.10, 95% CI [-0.23 0.02], p = .105), though these effect sizes were similar and in the same
direction. Similarly, the cross-lagged path from the cooperative phenotype to later SDO was
significantly negative for New Zealand European participants (β = -0.08, b = -0.13, 95% CI
[-0.22 -0.03], p = .008) but not for non-New Zealand European participants (β = -0.14, b =
-0.18, 95% CI [-0.38 0.01], p = .065), though these effect sizes were similar and in the same
direction.

To assess the generalisability of the cross-lagged effect from the cooperative phenotype
to later political ideology, we swapped out SDO in our cross-lagged panel model for addi-
tional measures of views on economic issues and political party support. As these additional
measures were single Likert scale items, we treated them as ordered variables in our mod-
elling. When we included support for income redistribution in the model instead of SDO,
we found the same pattern of results: the cooperative phenotype positively predicted fu-
ture support for income redistribution, but support for income redistribution did not predict
future cooperation (Appendix to Chapter 5, Figure 10.5a). This pattern of results held
when controlling for all socio-demographic controls except gender, ethnicity, and religiosity
(Appendix to Chapter 5, Figures 10.5b and 10.5c). However, when we included income attri-
bution views and support for New Zealand’s centre-right National Party in the model instead
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Figure 5.2: The cooperative phenotype negatively predicts later SDO. (a) Cross-lagged panel model with
the cooperative phenotype and SDO. Note that measurement models for the cooperative phenotype latent
variables are omitted from this figure. Numbers are standardised coefficients, *p < 0.05. (b, c) Forest plots
visualising the change in cross-lagged paths when controlling for time-invariant covariates, individually and
in a full model. Points are unstandardised estimates, lines are 95% confidence intervals.
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of SDO, we found no cross-lagged effects over time (Appendix to Chapter 5, Figures 10.6
and 10.7). Nevertheless, the within-wave correlations in these models were in the expected
direction, with the cooperative phenotype negatively covarying cross-sectionally with both
income attribution views and support for the National Party.

5.4 Discussion
In a cross-lagged longitudinal analysis of cooperative behaviour and self-reported politi-

cal attitudes, we have shown that the cooperative phenotype predicts SDO a year and a half
later, but SDO does not predict future variation in the cooperative phenotype. This result is
in line with the cooperation-as-antecedent model (Figure 5.1) which posits that general be-
havioural predispositions like the cooperative phenotype causally influence political ideology,
but not vice versa. This causal model explains previously reported negative cross-sectional
correlations between cooperation and SDO (Claessens, Sibley, et al., 2020; Haesevoets et al.,
2015, 2018; Halali et al., 2018; Thielmann et al., 2020) as the result of a causal path from
behavioural preferences to political ideology.

Additionally, the cross-lagged path from cooperation to future SDO was robust to a wide
range of time-invariant socio-demographic covariates, including variables known to covary
with SDO (e.g., education, socio-economic status, RWA; Sidanius et al., 1996, 2000; Pratto
et al., 1994). However, this cross-lagged path was attenuated when controlling for gender
and ethnicity. In particular, exploratory analyses revealed that the cross-lagged effect held
only for male New Zealand European participants. This is similar to the finding that upper
body strength is related to support for inequality in males, but not females (Petersen &
Laustsen, 2019). Echoing the argument in Petersen & Laustsen (2019), a possible evolution-
ary explanation for this effect of gender might be that humans have large sexual dimorphism
in strength and formidability, and so reductions in the cooperative phenotype are more likely
to result in dominative and competitive tactics for resource distribution specifically among
males. But this does not explain the effect of ethnicity. Perhaps a simpler explanation is
that SDO is higher among males and people from dominant ethnic groups (Pratto et al.,
1994; Sidanius et al., 1994, 2000). Among these participants, there is potentially more room
for a reduction in SDO over time, whereas female participants from minority ethnic groups
may exhibit much less variation in the scale. Future research should disentangle the roles
of gender and ethnicity in the causal relationship between behavioural predispositions and
political ideology.

When we generalised our cross-lagged analysis to other measures of economic ideology,
we found more mixed results. As expected, the cooperative phenotype positively predicted
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future support for income redistribution, but cooperation was not longitudinally related
to support for the centre-right National Party, nor was it longitudinally related to income
attribution beliefs. One potential explanation for these null findings is that party affilia-
tion and income attribution beliefs are generally less amenable to change over time: people
rarely shift their political party affiliation (Pew Research Center, 2020) and income attri-
bution beliefs have themselves been characterised as a stable individual difference (Osborne
& Weiner, 2015; but see Piff et al., 2020 for evidence that active interventions can shift
income attribution beliefs over a five-month period). Nevertheless, support for the National
Party and income attribution beliefs were negatively related to the cooperative phenotype
within waves, which supports the common-cause model (Figure 5.1). This model posits that
the cooperative phenotype and political ideology covary due to shared causes from common
biological and environmental influences.

Taken together, then, our results are broadly consistent with the dual evolutionary foun-
dations framework for political ideology. All our analyses supported either the cooperation-
as-antecedent or common-cause models, and none of the analyses supported the cooperation-
as-outcome model, a model which is inconsistent with the dual evolutionary foundations
framework (Figure 5.1). Moreover, our measurement invariance analysis revealed that the co-
operative phenotype latent variable had adequate test-retest reliability over eighteen months,
supporting another central claim from the dual evolutionary foundations framework that the
general social drives underlying political ideology should be relatively stable over time. This
finding expands on previous correlational evidence showing that cooperative behaviour in in-
dividual economic games positively covaries when measured over four months (Peysakhovich
et al., 2014; Reigstad et al., 2017), one year (Lönnqvist et al., 2015), and even six years
(Carlsson et al., 2014).

One important limitation of this study is our use of standard two-wave cross-lagged panel
models to determine longitudinal effects. Cross-lagged panel models have been criticised
for not correctly partitioning within-person change from stable between-person differences
(Hamaker et al., 2015). As an alternative to the cross-lagged panel model, Hamaker et al.
(2015) proposed the random-intercept cross-lagged panel model, which estimates a random
intercept to capture stable individual differences over time that are not adequately cap-
tured by auto-regressive parameters. This alternative model can substantially change the
parameter estimates of standard cross-lagged panel models (e.g., Osborne & Sibley, 2020).
Unfortunately, random-intercept cross-lagged panel models require at least three waves of
data to be identified (Hamaker et al., 2015), and so we were limited by our two waves of
data in this study. Moving forward, it would be valuable to extend this study to include a
third wave (and, if possible, additional waves) of behavioural and self-report data collection
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to determine if our results hold when accounting for stable between-person differences.
Future research should expand our multi-wave behavioural and self-report approach to

include additional measures. Although the effect sizes for cross-sectional correlations between
behavioural and self-report variables tend to be small (Dang et al., 2020), measuring these
variables across multiple waves can expand our understanding of the causal relationships
between people’s behavioural predispositions and their personalities, attitudes, values, and
beliefs. In particular, to provide a complete picture for the dual evolutionary foundations
framework, future research should test whether group conformist behavioural predispositions
causally precede RWA and social policy views. This was not possible in the current study,
because we did not have longitudinal data for the conformity measure that has been shown
to correlate cross-sectionally with RWA (social information use; Claessens, Sibley, et al.,
2020). Extending this research longitudinally will allow researchers to make causal, rather
than just correlational, claims in support of the dual evolutionary framework of political
ideology.
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Chapter 6

Cooperation, social norms, and the dual dimensions of political ideology

6.1 Introduction
Humans disagree on a variety of political issues. Some people believe that income should

be redistributed to those who need it most, while others believe that such redistribution is
unfair to those who earned their wealth. Some people believe that traditional norms, such
as heterosexual marriage and gender roles, should be preserved, while others believe that
these antiquated norms should be abolished. These core beliefs motivate people to support
different political parties and vote for different political candidates. A central research aim
of the social sciences is to understand the psychology underlying people’s political attitudes
and values (Campbell et al., 1960; Converse, 1964).

Over the past decades, evidence from the social sciences has revealed that political atti-
tudes are organised along two dimensions of political ideology (Ashton et al., 2005; Claessens,
Fischer, et al., 2020; Duckitt & Sibley, 2009; Everett, 2013; Feldman & Johnston, 2014;
Trompenaars, 1993). The first dimension, often referred to as economic conservatism or so-
cial dominance, captures views on free market capitalism, big business, economic inequality,
and taxation. The second dimension, often referred to as social conservatism or authoritari-
anism, captures views on abortion, same-sex marriage, gender roles, and religious instruction
in schools. Together, researchers argue, these two dimensions of political ideology better ex-
plain variation in political attitudes and values than a single liberal-conservative spectrum
(Duckitt & Sibley, 2009).

The dual evolutionary foundations framework of political ideology explains the two-
dimensional structure of ideology as arising naturally from the tensions that characterise
human group living (Claessens, Fischer, et al., 2020). In particular, the framework argues
that the two dimensions of political ideology reflect two key trade-offs inherent to human
groups: a trade-off between competitive hierarchy and cooperative egalitarianism, and a
trade-off between individualism and group conformity to social norms. According to this
theory, these trade-offs produce individual differences in both striving for personal gain and
normative conformity, behavioural preferences which are reflected in two dimensions of po-
litical attitudes in modern humans (Claessens, Fischer, et al., 2020).

A recent study set out to test these predictions from the dual evolutionary foundations
framework (Claessens, Sibley, et al., 2020). In the study, a large sample of New Zealanders
completed a battery of incentivised behavioural tasks measuring cooperative and conformist
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preferences. In support of the framework, the study found that cooperative preferences (e.g.,
altruism, trust, collective action) were related to social dominance orientation and a host
of economic policy views, and conformist behaviour in the form of social information use
was related to right-wing authoritarianism and a host of social policy views. However, other
findings appeared to contradict the theory. Right wing authoritarianism and social policy
views were unrelated to norm-enforcing punishment and rule following behaviours, raising
questions about the relationship between authoritarianism and normative conformity.

There are several limitations with the tasks used to measure normative conformity in
this previous work. First, the tasks did not explicitly measure social norms. Without such
a measure, it is impossible to know whether rule following and punitive behaviours are ac-
tually attempts to adhere to and enforce perceived social norms. Second, the tasks do not
adequately separate normative conformity from competitive preferences. Since Claessens,
Sibley, et al. (2020) found that punishment and rule breaking were related to social domi-
nance orientation rather than right-wing authoritarianism, the authors suggested that these
behaviours might reflect competitive rather than conformist motives. Punishment can be
a competitive strategy, increasing one’s own payoff relative to others (Raihani & Bshary,
2019), and rule breaking can be a selfish strategy, maximising one’s payoff. Thus, in order
to further test the relationship between normative conformity and the social dimension of
ideology, we require an incentivised behavioural task that explicitly measures social norms
and distinguishes between selfish and conformist preferences.

One such incentivised behavioural task has emerged from the literature on norm-
dependent utility models in behavioural economics (Kessler & Leider, 2012; Kimbrough &
Vostroknutov, 2018; Krupka & Weber, 2009, 2013). Norm-dependent utility models explain
deviations from self-interest in humans. These models state that individuals are driven by
their economic self-interest, but also receive negative utility from violating social norms.
Under this view, if the social norms in a given situation prescribe prosocial behaviour
and individuals are sensitive enough to social norms, then individuals may deviate from
their economic self-interest (Kimbrough & Vostroknutov, 2018). For example, Lucy may
choose not to litter in the park because there exist strong anti-littering norms and she has
a particular proclivity for adhering to such norms. Interestingly, although norm-dependent
utility models were devised independently from political psychology, these models have
converged upon two dimensions of human sociality that are similar to those thought
to underlie political ideology in humans: sensitivity to personal gain and sensitivity to
normative standards of behaviour (Claessens, Fischer, et al., 2020).

Behavioural economists have developed empirical paradigms to test predictions of norm-
dependent utility models. One such behavioural paradigm is “mini-Dictator Games” (hence-
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forth mini-DGs). Panizza et al. (2019) presented participants with a series of binary mini-
DGs in which they had to decide between two different splits of points between themselves
and another player. For example, in one mini-DG, the first option might split the points
evenly between the two players, while the second option might allow the dictator to keep all
the points to themselves. After completing a series of these binary choices, Panizza et al.
(2019) explicitly measured social norms by asking participants to rate how socially appro-
priate the majority of other participants believed it was to choose each option (Krupka &
Weber, 2013). Using both mini-DG decisions and social appropriateness ratings, Panizza et
al. (2019) then estimated two parameters for each participant which reflected the two compo-
nents of norm-dependent utility: sensitivity to personal gain (the “payoff” utility component)
and sensitivity to social norms (the “normative” utility component). The researchers found
that these parameters both predicted choices in the mini-DGs, supporting norm-dependent
utility models.

By explicitly measuring social norms and estimating separate parameters for both self-
ish and conformist preferences, the mini-DG paradigm represents a promising new tool for
examining the dual foundations of political ideology. Here, we use the mini-DG paradigm
with an online sample of US participants, and relate behaviour in the tasks to the two
dimensions of political ideology. In particular, we measure social dominance orientation
(SDO) and right-wing authoritarianism (RWA; Duckitt & Sibley, 2009), widely-used two-
dimensional measures of political ideology. SDO is a measure of group-based dominance
and anti-egalitarianism, while RWA is a measure of submission to authority, conformity, and
authoritarian aggression towards outgroups and deviants. We predict that SDO will be re-
lated to individual differences in sensitivity to personal gain (the payoff utility component),
whereas RWA will be related to individual differences in adherence to social norms (the
normative utility component).

6.2 Methods
6.2.1 Power analysis

We conducted a Bayesian power analysis (Kurz, 2019) by sampling from previous data
(Panizza et al., 2019) and simulating new datasets with varying sample sizes. We first
fitted a Bayesian multilevel model to previous data, estimating payoff and normative util-
ity component parameters for each participant (see Statistical Analysis). We then set the
power analysis sample size N and ran 100 simulations. For each simulation, we sampled
N participants with replacement from previous data, simulated normally-distributed mean
SDO values that were correlated with the payoff utility component (r = 0.24), and simu-
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lated normally-distributed mean RWA values that were correlated with the normative utility
component (r = 0.20). These effect sizes were estimated from previous work (Claessens, Sib-
ley, et al., 2020; Fischer et al., 2021). We then fitted a Bayesian multilevel model to this
simulated dataset, and determined whether the 95% credible intervals for both interaction
parameters (SDO interacting with the payoff utility component, and RWA interacting with
the normative utility component) excluded zero. We used interaction effects to determine
the correlations between the two components of norm-dependent utility and the two dimen-
sions of political ideology (see Statistical Analysis). Our measure of statistical power was
the proportion of 100 simulations in which the 95% credible intervals for both interaction
parameters excluded zero. This power analysis suggested that, in order to achieve statistical
power of 90%, we would require a sample of 450 participants.

6.2.2 Participants and exclusions
We aimed to sample 470 participants (450 + 20 additional participants as a buffer for

exclusions) on the online data collection platform Prolific (https://www.prolific.co/). Par-
ticipants were from the United States and were required to have an approval rating of 95%
or above on Prolific. In a single session of data collection on 12th February 2021, we sampled
473 participants. 37 of these participants were excluded for either (1) failing an attention
check question, (2) flatlining on the self-report questions, or (3) completing the survey in
less than 4 minutes (pre-registered exclusion criteria). This resulted in a final sample of 436
participants (206 female; age M = 32 years, SD = 11 years, range = 18 - 74 years).

6.2.3 Materials
6.2.3.1 Mini-Dictator Games

Adapted from Panizza et al. (2019), participants completed a series of 18 mini-DGs in
which they chose between two possible distributions of 60 points between themselves and
another participant. For example, in one mini-DG, dictators chose between (1) keeping 30
points for themselves and giving 30 points to the other participant, or (2) keeping all 60
points and giving nothing to the other participant. See Appendix to Chapter 6, Table 11.2
for the options in each of the 18 mini-DGs, taken from Panizza et al. (2019). Each mini-DG
appeared in a randomised order. Participants were truthfully told that, to determine pay-
ments after the study, one mini-DG would be randomly chosen for payment, all participants
would be randomly matched into pairs, and one participant would be randomly selected as
the dictator.
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6.2.3.2 Norm Elicitation
Participants evaluated the social appropriateness of each possible Dictator Game split

by completing the Krupka-Weber norm elicitation task, a measure of perceived social norms
(Krupka & Weber, 2013). In this task, participants used a four-point Likert scale to rate the
social appropriateness level that they thought most other participants would choose for each
possible mini-DG distribution. Social appropriateness ratings varied between “very socially
inappropriate” and “very socially appropriate”. Participants were truthfully told that, after
the study, one mini-DG split would be chosen at random and, if their rating matched the
majority in the session, they would be paid a bonus £0.50.

6.2.3.3 Rule Following Task
This measure of rule following propensity was adapted from Kimbrough & Vostroknutov

(2018). This task was included as a validity check: the normative utility component was
shown to correlate with rule following in Panizza et al. (2019). In the task, participants
placed 30 balls in one of two buckets on the screen (side randomly counterbalanced). Par-
ticipants earned 1 point per ball in one bucket, and 2 points per ball in the other bucket.
However, participants were told that the “rule” was to place the balls in the bucket that
earned them fewer points. The number of balls they placed in the bucket that earned them
fewer points was used as a measure of rule following.

6.2.3.4 Questionnaire
Participants completed a questionnaire which measured social dominance orientation

(Sidanius & Pratto, 2001), right-wing authoritarianism (Altemeyer, 1996), and participants’
age, gender, education, and political party support. See Appendix to Chapter 6, Table 11.1
for self-report items used in this study, and see pre-registration (https://osf.io/yk46b/) for
a full list of measures included in the survey.

6.2.4 Procedure
After agreeing to take part in the study on Prolific, participants were re-directed to

Qualtrics (https://www.qualtrics.com/) to complete the online survey. Participants first read
an information sheet that explained the purpose of the study, the process of de-identifying
participants’ study data, and participants’ right to withdraw. Participants provided informed
consent before beginning the study. To control for order effects, the Rule Following Task and
Questionnaire blocks randomly appeared before or after the mini-DG and Norm Elicitation
blocks. The Norm Elictation block always appeared directly after the mini-DGs. On average,
participants took 18 minutes to complete the survey (SD = 10 mins, range = 6 - 84 mins).
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Participants earned a base rate of £3.75 for taking part (all participants are paid in
pounds sterling on Prolific). Throughout the survey, participants earned “points” which
were converted to bonus payment at a rate of 1 point = £0.02. Participants could earn
a bonus of between £0.00 - £1.20 for the mini-DGs, between £0.60 - £1.20 for the Rule
Following Task, possibly a bonus £0.50 for the normative evaluations, and between £0.00 -
£2.00 for other aspects of the study. On average, participants earned a bonus of £2.64 in
total (SD = £0.75, range = £1.10 - £4.30).

6.2.5 Pre-registration
We pre-registered this study on the Open Science Framework (https://osf.io/yk46b/)

on 11th February 2021. We pre-registered three hypotheses. First, we hypothesised that
we would recover the payoff and normative utility components from these data, replicating
Panizza et al. (2019) and supporting norm-dependent utility models from behavioural eco-
nomics. Second, we hypothesised that SDO would be positively correlated with the payoff
utility component. Third, we hypothesised that RWA would be positively correlated with
the normative utility component.

6.2.6 Statistical analysis
Norm-dependent utility models in behavioural economics assume that a participant i

playing a Dictator Game derives utility Ui from both their own gains and from normative
compliance (Kessler & Leider, 2012). This is captured by the utility function:

Ui(πd, πr) = βiπd + γiNi(πd, πr)

where πd is the payoff to the dictator (oneself), πr is the payoff to the receiver, Ni is a
norm function, and βi and γi are the payoff and normative utility components, respectively.
βi reflects the weight individuals give to their own gains. As βi increases, individuals behave
more selfishly to maximise their personal gain. γi reflects the weight individuals give to
normative compliance. As γi increases, individuals conform more to social norms.

Following Panizza et al. (2019), we estimated βi and γi in our data using a Bayesian
multilevel logistic regression. We used logistic regression since the outcome variable is binary:
whether participants chose the “selfish” option (i.e., the option that gives the dictator the
higher payoff; non-selfishi = 0) or the “non-selfish” option (i.e., the option that gives the
dictator the lower payoff; non-selfishi = 1) in each mini-DG choice. We opted for a logistic
regression over a probit regression to be consistent with prior work (Panizza et al., 2019).
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To estimate βi and γi, we assume that the probability of choosing the option with the
highest utility is proportional to the utility difference between the two options (McFadden,
1976). This results in the following logistic regression equation (Panizza et al., 2019):

non-selfishi ∼ Bernoulli(pi)

logit(pi) = αi + βi(πnonself
d − πself

d ) + γi(Nnonself
i − N self

i )

where πnonself
d −πself

d refers to the difference in dictator payoffs between the non-selfish and
selfish options, and Nnonself

i − N self
i refers to the difference in social appropriateness ratings

between the non-selfish and selfish options. In a Bayesian multilevel logistic regression model,
we included αi as a random intercept and βi and γi as random slopes for participants. Since
social appropriateness is rated on a four-point Likert scale, and thus the difference between
social appropriateness ratings Nnonself

i − N self
i is ordinal, we modelled γ as a monotonic effect

(Bürkner & Charpentier, 2020).
To test our main hypotheses, we then determined whether the payoff and normative

utility components were correlated with the two dimensions of political ideology. To achieve
this in a multilevel framework, we allowed βi and γi to interact with participant-level mean
scores for SDO and RWA, respectively. For both interaction parameters, positive coefficients
would indicate positive correlations between political ideology and the utility components,
supporting our second and third pre-registered hypotheses.

We also conducted several exploratory analyses. Across all mini-DGs, we fitted a Bayesian
multilevel logistic regression model with responses to the mini-DGs (selfish vs. non-selfish)
as the binary outcome, random intercepts for participants and mini-DG items, and SDO
and RWA as predictors with random slopes for mini-DG items. We also fitted a Bayesian
multilevel cumulative regression model with Krupka-Weber normative evaluations as the
ordinal outcome, random intercepts for participants and norm elicitation items, and SDO
and RWA as predictors with random slopes for norm elicitation items. Finally, based on
initial exploration of the data, we added an additional utility component (δi) to the equation
from Panizza et al. (2019) to determine whether behaviour could be further explained by
inequality aversion:

logit(pi) = αi + βi(πnonself
d − πself

d ) + γi(Nnonself
i − N self

i ) + δi(|πself
d − πself

r | − |πnonself
d − πnonself

r |)

where |πself
d − πself

r | reflects the absolute difference in payoffs between the dictator and
receiver for the selfish option, and |πnonself

d −πnonself
r | reflects the absolute difference in payoffs

between the dictator and receiver for the non-selfish option. As the distribution of points
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between dictator and receiver becomes more unequal for the selfish option, the resulting
value in the brackets increases. δi reflects inequality aversion. As δi increases, individuals
express more aversion to inequality. In our exploratory analysis, we correlated this inequality
aversion component with SDO.

All analyses were conducted in R version 4.0.2 (R Core Team, 2019). Bayesian models
were fitted with the brms package (Bürkner, 2017) and model fit was compared using leave-
one-out cross-validation calculated with the loo package (Vehtari et al., 2017). For all models,
we used weakly informative priors and the chains converged normally (R̂ = 1). Figures were
generated with the ggplot2 package (Wickham, 2016), and the reproducibility of all analyses
was ensured using the drake (Landau, 2018) package.

6.2.7 Ethical approval
Ethical approval for this study was provided by the University of Auckland Human

Participants Ethics Committee on 18th January 2021 for three years (ref: UAHPEC21574).

6.3 Results
Across all mini-DGs, there was substantial variation in the proportion of selfish vs. non-

selfish decisions (Figure 6.1a). In particular, the highest proportion of non-selfish decisions
came from the choice between splitting the points equally or keeping all the points to oneself
(69% non-selfish decisions). This choice posed the starkest distinction between absolute
equality and maximal inequality. By contrast, the lowest proportion of non-selfish decisions
came from the choice between giving away all the points or keeping all the points to oneself;
in this case, participants overwhelming chose to keep the points for themselves (10% non-
selfish decisions). For this choice, both options resulted in maximally unequal distributions.
In line with this mini-DG behaviour, the norm-elicitation task also revealed that participants
believed an equal split of points was the most socially appropriate distribution (Figure 6.1b).
As the distribution of points became more unequal, social appropriateness ratings declined,
though keeping more than half of the points for oneself was deemed more inappropriate than
giving more than half of the points away. These results show that participants are motivated
by equality in these tasks.

To test our pre-registered hypotheses, we used participants’ responses to the mini-DG
and norm-elicitation tasks to estimate the payoff and normative utility components. Sup-
porting our first hypothesis and replicating Panizza et al. (2019), we found that participants’
behaviour in the mini-DGs supported the existence of payoff and normative utility compo-
nents. A model including payoff and normative utility parameters fitted the data better
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Figure 6.1: Behaviour in the mini-Dictator Game and norm elicitation tasks. (a) The proportion of par-
ticipants that chose the non-selfish option (i.e., the option that gives the dictator the lowest payoff) for
each mini-DG decision. The x-axis states the payoff to the dictator, followed by the payoff to the other
(i.e., self/other). (b) Social appropriateness ratings for different distributions of points in mini-DGs (1 =
very socially inappropriate, 4 = very socially appropriate). Points are mean averages, lines represent +/- 2
standard errors.
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than the null intercept-only model (difference in expected log pointwise predictive density =
2,413.96, SE = 47.18). In this model, the fixed effect parameter for the payoff utility com-
ponent was positive (β = 3.21, 95% credible interval [2.75 3.69]) indicating that participants
were more likely to choose the non-selfish option as the difference in payoffs between the
non-selfish and selfish options decreased (Appendix to Chapter 6, Figure 11.1a). Another
way of saying this is that participants were more likely to choose the selfish option as the
relative payoffs of behaving selfishly increased, maximising personal gain. Similarly, the fixed
effect parameter for the normative utility component was positive (γ = 0.69, 95% CI [0.57
0.84]) indicating that participants were more likely to choose the non-selfish option if the
non-selfish option was rated as more socially appropriate than the selfish option (Appendix
to Chapter 6, Figure 11.1b). Model random effects revealed that the payoff and normative
utility parameters varied substantially across individual participants (Appendix to Chapter
6, Figure 11.2). Replicating Panizza et al. (2019), the frequency of rule following in the
Rule Following Task was positively related to the normative utility component (b = 0.58,
95% CI [0.34 0.85]) but was unrelated to the payoff utility component (b = 0.00, 95% CI
[-0.88 0.87]), suggesting that the normative utility component and the Rule Following Task
are measuring similar psychological mechanisms.

However, contrary to our pre-registered hypotheses, the payoff and normative utility com-
ponents were unrelated to SDO and RWA, respectively (Figure 6.2). A model that interacted
SDO with the payoff utility component and RWA with the normative utility component fit-
ted the data slightly worse than the model without interaction effects (difference in expected
log pointwise predictive density = -1.91, SE = 1.29). The interaction model revealed that
SDO was uncorrelated with the payoff utility component (b = -0.07, 95% CI [-0.45 0.30]) and,
while the effect was in the expected direction, RWA was uncorrelated with the normative
utility component (b = 0.07, 95% CI [-0.07 0.25]). These results held when (1) interacting
SDO and RWA with the payoff and normative utility components in separate models, (2)
additionally controlling for age and gender, (3) using modal rather than individual social ap-
propriateness ratings in the model, and (4) estimating the utility parameters from separate
regressions for each participant and using these as outcome variables. Moreover, supporting
the lack of relationship between RWA and the normative utility component, an exploratory
analysis revealed that RWA was also unrelated to the probability of rule following in the rule
following task (b = 0.26, 95% CI [-0.28 0.83]).

Despite the lack of support for our pre-registered hypotheses, further exploratory analyses
revealed that SDO, but not RWA, was negatively related to cooperation in the mini-DGs.
Participants lower in SDO were more likely to choose the non-selfish option than the selfish
option across all games (b = -0.70, 95% CI [-1.12 -0.29]; Figure 6.3), whereas RWA did not
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Figure 6.2: The relationships between the two utility components and the two dimensions of political ideology.
(a) Social dominance orientation is uncorrelated with the payoff utility component. (b) Right-wing authori-
tarianism is uncorrelated with the normative utility component. Lines are posterior median regression lines
from Bayesian multilevel regression, shaded areas are 95% credible intervals.

predict the probability of selfishness (b = 0.08, 95% CI [-0.35 0.49]). Comparing the different
mini-DGs, this model revealed that participants with the lowest SDO score were most likely
to choose the non-selfish option when the choice was between an equal split and keeping all
points for oneself (median probability of non-selfish choice for lowest SDO score = 0.93, 95%
CI [0.87 0.97]). These results suggest that equality is particularly important for participants
low in SDO.

To further explore the relationship between SDO and preferences for equality, we added
another term to the utility function which estimated the extent to which people weighted
differences in equality between the two options into their decision-making (see Methods).
Including inequality aversion in the utility function improved model fit above the model with
only payoff and normative utility components (difference in expected log pointwise predictive
density = 665.87, SE = 31.94), suggesting that reducing inequality was an additional source
of motivation for participants. In this model, the fixed effect parameter for the inequality
aversion component was positive (δ = 7.13, 95% CI [6.28 7.97]) indicating that participants
were more likely to choose the non-selfish option if the non-selfish option resulted in a more
equal distribution of points (Appendix to Chapter 6, Figure 11.3). As with the payoff and
normative utility components, there was substantial variation in inequality aversion across
participants (Appendix to Chapter 6, Figure 11.4). When we additionally interacted SDO
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Figure 6.3: The relationships between social dominance orientation and the probability of choosing the non-
selfish option in each of the decisions in the mini-DG task, controlling for right-wing authoritarianism. For
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and RWA with the inequality aversion and normative utility parameters respectively, we
found that the fixed interaction effect for SDO and inequality aversion was negative (b =
-0.68, 95% CI [-1.33 -0.05]) suggesting that participants with lower SDO scores were more
averse to inequality than participants with higher SDO scores (Figure 6.4). In contrast,
RWA continued to be unrelated to the normative utility component in this model (b = 0.03,
95% CI [-0.10 0.19]).
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Figure 6.4: Social dominance orientation is negatively related to inequality aversion. Lines are posterior
median regression lines from Bayesian multilevel regression, shaded areas are 95% credible intervals.

Exploratory analyses also revealed that RWA, but not SDO, was related to perceptions of
the severity of social norms. In the norm-elicitation task, we found that participants higher
in RWA were more likely to rate distributions of points as socially inappropriate (b = -0.22,
95% CI [-0.41 -0.03]; Figure 6.5), whereas SDO did not predict normative ratings (b = 0.01,
95% CI [-0.14 0.16]). The slope for RWA is most negative for distributions of points that
favour the other participant (e.g., giving all points to the other), suggesting that participants
with higher RWA scores believe that it is particularly socially inappropriate to give away
too many resources.
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6.4 Discussion
This study expanded upon previous research by relating the two dimensions of political

ideology to behaviour in a novel task. The mini-Dictator Game paradigm addressed limita-
tions of previous work by explicitly measuring social norms and attempting to differentiate
between selfish and conformist preferences. In the task, we found that participants lower in
SDO, but not RWA, were more cooperative, a preference which was driven specifically by
inequality aversion. Participants higher in RWA, but not SDO, perceived norm violations
to be more socially inappropriate. However, in contrast to our pre-registered hypotheses,
the two components of norm-dependent utility (sensitivity to personal gain and sensitivity
to normative compliance) were unrelated to the two dimensions of political ideology. These
results have implications for both norm-dependent utility models in behavioural economics
and the dual evolutionary foundations of political ideology.

We found that participants lower in SDO were more cooperative across all the mini-DGs.
However, in contrast to our pre-registered hypothesis, we did not find that this cooperation
from participants low in SDO was driven by giving less weight to personal gain. Instead,
our exploratory analysis revealed that this cooperation was driven specifically by inequality
aversion. This finding provides a psychological explanation for the well-supported relation-
ship between SDO and cooperation (Thielmann et al., 2020), suggesting that people low in
SDO cooperate with others as a means to equalise payoffs. More generally, the finding also
broadens the scope of social dominance theory (Sidanius & Pratto, 2001), suggesting that
people low in SDO have a general preference for equality that applies not just for social
groups in the real world, but also for distributions of experimental points between individual
strangers in abstract tasks.

The link between SDO and inequality aversion, rather than pure self-interest, further
develops the dual evolutionary foundations theory of political ideology. This theory char-
acterises the economic dimension of political ideology as reflecting behavioural preferences
for cooperation (Claessens, Fischer, et al., 2020). Under this view, concerns about equality
could be understood as a mere side-effect of a general behavioural preference for cooperation.
On the contrary, we have revealed that equality is a primary psychological motivator for the
cooperative behaviour underlying the economic dimension of political ideology: people lower
in SDO cooperate in order to equalise payoffs. This can help us understand the policy views
of people low in SDO and economic progressives. For example, when economic progressives
support higher taxes to fund free education and universal healthcare, their cooperation is
likely psychologically motivated by a desire to bring about equality in the access to these
services.

We found that participants high in RWA interpreted social norms as being harsher (i.e.,
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authoritarians rated norm violations as more socially inappropriate), but they were no more
likely to follow those norms as a result. This finding was further supported by the lack of
relationship between RWA and rule following, a result we also found in a previous study of
New Zealanders (Claessens, Sibley, et al., 2020). Why does an authoritarian interpretation
of harsh social norms not translate into subsequent adherence to those norms? One reason
may be that in both the mini-DG and rule following tasks, decisions were made privately. If
decisions had instead been made public to other participants, allowing the possibility of peer
disapproval, authoritarians may have been more motivated to adhere to social norms. This
could also explain why, in a previous study (Claessens, Sibley, et al., 2020), authoritarians
conformed to social information in a visual estimation task: social information is not affected
by whether or not someone else is watching. Another explanation for the lack of norm
adherence is that, in our tasks, the social norms were not attached to particular socio-cultural
groups. Authoritarians are predicted to adhere to the social norms of their socio-cultural
group (Claessens, Fischer, et al., 2020). But in the mini-DG paradigm, social norms were
estimated based on what “all other participants in the study” believed. This setup can
explain our results: authoritarians may be predisposed to perceive social norms are harsh,
but without cues linking particular social norms to particular groups, they cannot know
which norms to adhere to. Future work could combine our methodology with minimal-group
paradigms to determine if these cues affect norm adherence in authoritarians.

We also found that authoritarians were particularly disapproving of (or, more specifi-
cally, perceived there to be harsh social norms against) ultra-cooperative decisions in which
more than half of one’s resources were given away. This echoes previous work showing that
RWA is positively associated with anti-social punishment: removing resources from generous
individuals at a cost to oneself (Claessens, Sibley, et al., 2020). Why might authoritarians
disapprove of ultra-cooperative decisions? In psychology, negative reactions to this kind of
behaviour are referred to as “do-gooder derogation” (Minson & Monin, 2012; Pleasant &
Barclay, 2018), triggered by perceived moral superiority from the giver and, possibly, moral
judgement towards those who did not give. Since authoritarians are uniquely sensitive to
normative condemnation, it makes sense that they would display these negative reactions to
ultra-cooperative behaviour. This underexplored aspect of authoritarian psychology could
potentially explain their opposition to welfare (Blanchet & Landry, 2021) and environmen-
talism (Stanley et al., 2019), insofar as these policies are seen as ultra-cooperative.

More generally, our results replicate previous work in behavioural economics showing
that cooperative behaviour in economic games is motivated by adherence to social norms of
fairness (Krupka & Weber, 2013). As in Panizza et al. (2019), people tended to rate the equal
distribution of points as the most socially appropriate, with social appropriateness ratings
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declining as distributions became more unequal. People’s social appropriateness ratings also
predicted their cooperative decision-making, supporting norm-dependent utility models in
behavioural economics (Kessler & Leider, 2012; Kimbrough & Vostroknutov, 2018; Krupka &
Weber, 2009, 2013). However, the addition of another utility parameter (inequality aversion)
to the utility function improved model fit, suggesting that norm-dependent utility models
alone are incomplete: people independently weigh both social norms and inequality when
deciding how to distribute resources. Since social norms largely tracked equality in this
study, the normative and inequality aversion utility parameters were positively correlated (r
= 0.51). But it will be interesting to study situations in which social norms do not coincide
with equality, such as the norm of self-interest in market interactions (Miller, 1999), to see
how the two utility components influence behaviour when they are in conflict.

In sum, in line with the dual evolutionary foundations of political ideology (Claessens,
Fischer, et al., 2020), we found that individual differences in cooperative and conformist
preferences covaried with the two dimensions of political ideology. SDO was related to co-
operation and inequality aversion, and RWA was related to perceptions of the severity of
social norms. By contrast, we found that general selfishness and adherence to social norms
were unrelated to political ideology. These findings suggest that inequality aversion and per-
ceptions of norm severity, rather than selfishness and norm adherence, are the psychological
motivations that underlie the behavioural variation in cooperation and conformity across the
political landscape.
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Chapter 7

General discussion

In the preceding chapters, I have described a dual evolutionary framework of political ideol-
ogy and presented the results of several empirical studies testing this framework. In partic-
ular, the empirical work has focused on testing one key prediction of the dual evolutionary
theory: that variation in cooperative and conformist behavioural preferences should be re-
lated to the two dimensions of political ideology in modern humans. As I will discuss in
detail below, the evidence thus far has largely supported this prediction, albeit with some
important caveats. What is striking about this evidence, in my view, is that the incentivised
behavioural tasks measuring cooperative and conformist preferences are highly abstract, con-
tain no political framing or priming, and are often completed separately to the self-report
surveys measuring political ideology. Despite this, we still observe robust relationships be-
tween behavioural preferences and political attitudes emerging from the data.

Below, I bring together the results of the four empirical chapters in this thesis, summaris-
ing what we have learned about the two dimensions of political ideology and feeding back to
the theoretical framework. Finally, I conclude with several promising avenues for research
aiming to test further predictions of the dual evolutionary foundations of political ideology.

7.1 A tale of two dimensions: What have we learned about political ideology?
7.1.1 The “economic” dimension of political ideology

In the transition from small great ape bands to more complex hunter-gatherer commu-
nities, humans became obligate cooperators, collaborating extensively in foraging, hunting,
and infant care (Kramer, 2019; Sterelny, 2016; Tomasello et al., 2012; Tomasello, 2016).
Replacing the great ape system of dominance hierarchies, humans began to distribute food
and resources relatively evenly among group members (Boehm, 1993). Chapter 2 argues
that this shift from competitive hierarchy to cooperative egalitarianism explains the domain
of the “economic” dimension of political ideology: how do we cooperate with one another,
and how do we share the spoils of that cooperation? In addition, the dual evolutionary
framework predicts that variation in a willingness to cooperate with others should covary
with the economic dimension of ideology.

Across all four empirical chapters in this thesis, I found evidence for a relationship be-
tween cooperative behaviour and measures of the economic dimension of political ideology.
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In New Zealand, cooperative behaviour was negatively associated with SDO and a host of
economically conservative policy views (Chapter 3) and was a major predictor of support for
economically progressive political parties (Chapter 4). Longitudinal analyses revealed that
cooperative behaviour predicted future changes in SDO and income redistribution views,
suggesting a causal role (Chapter 5). In the United States, cooperative behaviour in mini-
Dictator Games was also negatively related to SDO across all distribution decisions (Chapter
6). While the relationship between cooperation and SDO is well supported in the literature
(Thielmann et al., 2020), I have shown that this relationship extends to economic policy
views, political party support, and longitudinal change over time, and these effects per-
sist after controlling for RWA and socio-demographic variables known to predict political
attitudes.

Chapter 3 revealed that cooperative behaviour in a battery of economic games could be
explained by an underlying latent variable: the “cooperative phenotype”. This replicated
previous studies identifying the cooperative phenotype in the United States (Peysakhovich
et al., 2014) and Europe (Reigstad et al., 2017), and generalised these findings to New
Zealand. Subsequent analyses showed that this cooperative phenotype was stable within
individuals over eighteen months and was associated with a variety of “economic” political
attitudes. These findings contradict previous frameworks predicting that, for example, SDO
should be related specifically to defection in exploitative situations (Thielmann et al., 2020).
Instead, these findings are in line with the dual evolutionary framework, which predicts that
political ideology should be related to a general behavioural preference for cooperation that
motivates behaviour across many different situations, including non-exploitative situations
(e.g., coordination problems).

In all four empirical chapters, impersonal cooperative behaviour was directed towards
anonymous strangers in one-shot games with no possibility for reciprocation. This supports
the prediction from the dual evolutionary framework that economic progressives should not
only be more willing to cooperate across a range of situations, but they should also be more
willing to expand the sphere of impersonal cooperation to include fleeting interactions with
unrelated strangers. However, it remains unclear if economic progressives and conservatives
also differ in cooperation directed towards individuals with closer network ties, like family
members. For example, one study of participants from the United States found that self-
reported liberalism was associated with increased love for friends and love for all others,
but conservatism was associated with increased love for family (Waytz et al., 2019). It also
remains unclear whether economic progressives would continue to cooperate in repeated eco-
nomic games following defection from other players. Since the dual evolutionary framework
argues that the first key step in the evolution of human group living built upon mechanisms
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of kin selection and reciprocity that already existed, it predicts that there should be no
difference in kin-directed or reciprocal cooperation between economic progressives and con-
servatives. As described below, future research could test this prediction using games with
multiple rounds and identifiable recipients of cooperation.

The dual evolutionary framework also predicts that cooperation in economic progressives
should be psychologically motivated by other-regarding preferences and empathic concern.
However, the exploratory analyses Chapter 6 suggested that different motives underlie co-
operation. These analyses revealed that cooperation in participants with low SDO scores
was not motivated by selflessness (vs. self-interest), but was rather motivated by equality of
payoffs. This suggests that the motivation underlying the economic dimension of ideology is
more likely to be a “drive to equalise payoffs” than a “drive to maximise self-interest”. Co-
operation is one effective way to equalise payoffs (Aktipis et al., 2016), but there are others
ways, including punishment of high earners (Raihani & Bshary, 2019).

Two related yet distinct psychological mechanisms might underlie this behavioural pref-
erence for equality among economic progressives (Starmans et al., 2017). The first psycho-
logical mechanism is “inequality aversion”, a preference for equal outcomes. Under this view,
economic progressives behave (and vote) in such a way as to achieve an equal distribution of
resources, regardless of the merit, need, or deservingness of recipients, while economic con-
servatives are not as averse to inequality. The second psychological mechanism is a universal
concern with economic unfairness. Under this alternative view, economic progressives and
conservatives both uphold principles of fairness (i.e., allocating resources proportional to the
merit, need, and deservingness of recipients), but what differs between them is the extent to
which they view recipients as needy or deserving.

If the behavioural preference for equality among economic progressives is motivated by
variation in the psychological mechanism of inequality aversion, this has implications for
the dual evolutionary theory of political ideology. The core argument for the economic
dimension of ideology remains unchanged: the first key step in the evolution of human group
living was associated with increases in both obligate cooperative foraging and egalitarianism
within groups (Sterelny, 2016). What needs explaining is how evolution could have sustained
strategic variation in inequality aversion. Building on mechanisms introduced in Chapter 2,
such variation can be explained by fitness trade-offs and behavioural plasticity. Evolutionary
game theory suggests that inequality-averse and inequality-unaverse strategies can coexist
in a population if benefits and costs arise for both strategies when playing different classes
of game (Müller, 2014). Humans also calibrate their inequality aversion depending on a
variety of situational cues, such as random resource allocation (Starmans et al., 2017). Thus,
evolution could favour strategic variation in inequality aversion through heritable individual
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differences combined with the presence of relevant situational cues.
Alternatively, the behavioural preference for equality among economic progressives might

be motivated by differing perceptions of effort and merit feeding into a universal concern for
economic fairness. A universal psychological concern for fairness in humans is predicted by
evolutionary theories of cooperation via partner choice (Baumard et al., 2013). Under this
view, a concern for fairness emerges from competition between cooperators: those who give
too little are ostracised, but those who give too much are exploited. This results in psycholog-
ical mechanisms that, when distributing resources, favour impartiality and proportionality
according to perceptions of effort and merit. Indeed, there is some evidence that a universal
concern for fairness, interacting with differing perceptions of effort and merit, predicts polit-
ical attitudes. For example, research has revealed that manipulating perceptions of need and
merit for welfare recipients influences opinions on welfare: people support welfare payments
if they believe the recipients deserve them (Petersen et al., 2011). But it remains unclear
whether such perceptions motivated individual differences in the behavioural preference for
equality in Chapter 6, since this study did not include explicit manipulations of effort or
merit. As discussed below, to tease apart the two alternative accounts of economic ideol-
ogy, future research should distinguish between (1) behavioural preferences for cooperation
vs. equal outcomes, and (2) psychological preferences for economic equality vs. economic
fairness.

7.1.2 The “social” dimension of political ideology
As well as increases in obligate cooperation, the transition from small great ape bands

to more complex hunter-gatherer communities was also associated with increases in group-
mindedness, in which humans began to conform to group-wide cultural norms and enforce
those norms on other group members (Sterelny, 2016; Tomasello et al., 2012; Tomasello,
2016). This shift towards group conformity resulted in hunter-gatherer groups governed
by cultural practices, traditions, and institutions, in stark contrast to earlier proto-cultural
social life associated with great apes (Henrich, 2015). Chapter 2 argues that this shift from
individualism to group conformity explains the domain of the “social” dimension of political
ideology: which cultural norms do we adhere to, how do we delineate the boundaries of the
cultural group, and how do we sanction norm violators? In addition, the dual evolutionary
framework predicts that variation in a general behavioural preference for group conformity
should covary with measures of this ideological dimension.

Across the four empirical chapters in this thesis, evidence for a relationship between con-
formist behavioural preferences and the social dimension of political ideology found mixed
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support, depending on the behavioural task being used. Supporting the dual evolution-
ary framework, conformity in the form of social information use (measured by the BEAST;
Molleman et al., 2019) was related to RWA and social policy views, and weakly related to
support for the socially conservative New Zealand First Party (Chapters 3 and 4). These
associations persisted controlling for SDO and socio-demographic variables. In the United
States, authoritarians also rated distributions of experimental points as more socially inap-
propriate (i.e., they perceived harsher social norms; Chapter 6). These behavioural findings
expand upon previous research highlighting, among conservatives, increased ratings of social
inappropriateness in response to social norm violations (Désilets et al., 2020) and increased
conformity to social information in the form of perceived within-group consensus and desire
for shared reality (Jost et al., 2018).

However, several results were inconsistent with the dual evolutionary framework. In
New Zealand, conformity in the form of norm-enforcing punishment and rule following was
unrelated to RWA, and instead was related to SDO (Chapter 3). In the United States, RWA
was also unrelated to the normative utility component measuring adherence to social norms
(Chapter 6).

Taking both the consistent and inconsistent results at face value, one might conclude
that the social dimension of political ideology covaries with informational conformity and
perceptions of the severity of social norms, but not with adherence to or enforcement of those
norms. Such a conclusion would be difficult to reconcile with the dual evolutionary founda-
tions framework, which highlights norm enforcement and norm adherence as two important
elements of group conformity. This conclusion would also stand in stark contradiction to
the wider psychological literature on authoritarianism, which has found that authoritarians
report greater endorsement of strong punitive measures (Capps, 2002), including capital and
corporal punishment (Benjamin, 2006; Feather & Souter, 2002), and strict adherence to
conventions and tradition (Altemeyer, 1981).

A possible explanation for this pattern of behavioural results, discussed in Chapter 3, is
that the tasks used to measure norm adherence and norm enforcement — the punishment
games, the rule following task, and the mini-Dictator Games — are not good measures of
group conformity per se. These behavioural tasks are anonymous, completed individually
without reference to group membership, and conducted in a cultural vacuum (i.e., without
reference to real cultural norms). These issues bring into question the construct validity of
the punishment, rule following, and mini-Dictator Game tasks as measures of group confor-
mity. Instead, it is likely that these tasks are tapping into vengeful and competitive motives.
Previous research has shown that “norm-enforcing” punishment in economic games is associ-
ated with the self-reported frequency of vengeful thoughts (i.e., “[thinking] about how to get
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revenge on someone you had been angry at”; Peysakhovich et al., 2014). Punishment can
also serve competitive functions that may be unrelated to norm enforcement or deterrence,
such as elevating one’s payoff relative to others (Raihani & Bshary, 2019). These vengeful
and competitive motives can explain the positive relationship between SDO and punishment
in Chapter 3. Moreover, both the rule following task and the normative utility component in
the mini-Dictator Games appear to capture a willingness to cheat for personal gain. In the
rule following task, cheating takes the form of breaking the rule for more money, while for
normative utility component, cheating takes the form of behaving in a socially inappropriate
way for more money. Indeed, Chapter 6 revealed that rule following and the normative
utility component were positively correlated, and Chapter 3 showed that rule following was
related to SDO, not RWA. In the next section, I propose alternative behavioural measures
of group conformity that overcome some of these issues.

Another curious pattern of results emerged from authoritarian reactions to overly gen-
erous behaviour. In the first study in Chapter 3, right-wing authoritarianism was related
to anti-social punishment (i.e., reducing the payoff of cooperators at a personal cost). Sim-
ilarly, in Chapter 6, right-wing authoritarians gave higher social inappropriateness ratings
for ultra-cooperative decisions. While these findings initially appear to link authoritarianism
to cooperation rather than group conformity, upon reflection they are in line with the dual
evolutionary framework. In Chapter 6, I proposed that these negative reactions to overly
generous behaviour could be a form of “do-gooder derogation” (Minson & Monin, 2012;
Pleasant & Barclay, 2018) in which authoritarians are protecting themselves from normative
judgement by generous individuals. Previous work also suggests that anti-social punish-
ment can reflect normative conformity, insofar as punishers perceive both overly selfish and
overly cooperative individuals as violators of equality norms (Herrmann et al., 2008). This
aligns with the prediction from the dual evolutionary framework that social conservatives
can adhere to and enforce norms of defection as well as cooperation.

Finally, it is worth noting that this thesis has focused specifically on measuring group
conformist preferences among right-wing authoritarians. However, left-wing people can also
express authoritarian sensibilities. In recent years, left-wing authoritarianism has emerged as
a psychological construct measuring left-wing attitudes such as anti-hierarchical aggression
and support for top-down censorship (Conway III et al., 2018; Costello et al., 2020). Left-
wing authoritarians report support for the suppression of right-wing views (e.g., censoring
racist or sexist material) and harsh enforcement of egalitarian norms (e.g., stripping rich
people of their wealth). Like their right-wing counterparts, left-wing authoritarians also
espouse conformist values (e.g., obedience, honouring elders; Costello et al., 2020). From the
perspective of the dual evolutionary framework, left-wing authoritarians are individuals with
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a combination of cooperative and group conformist preferences. In order to fully understand
the social dimension of political ideology, group conformist preferences must be related to
both right-wing and left-wing authoritarianism.

7.2 Future directions
The empirical work presented in this thesis has begun to validate the dual evolutionary

theory of political ideology. But much work is still needed to clarify the links between
behavioural preferences and political attitudes and test additional predictions of the theory.
In this section, I outline several promising avenues for future research.

7.2.1 Further testing the relationships between behavioural preferences and
political attitudes

In cross-sectional correlational studies that link behavioural preferences and political
ideology, the direction of causality is never certain. People with particular behavioural
preferences might adopt particular political attitudes and values as a result. Or people’s
attitudes and values might affect how they interpret and behave in experimental tasks. While
cross-sectional approaches cannot disentangle these casual models, longitudinal approaches
are one powerful method of inferring causality in non-experimental data (Hamaker et al.,
2015). Chapter 5 introduced this approach to the study of behavioural preferences and
political ideology. Future research could expand this approach by (1) collecting further
waves of behavioural and self-report data, and (2) relating behavioural data from childhood
to later political attitudes.

First, future research should collect further waves of data. Due to time constraints, I
was only able to collect two waves of behavioural data in this thesis. Additional waves
of data would empower researchers to ask more nuanced questions about the longitudinal
relationships between behaviour and ideology. In particular, with three or more waves of
data, researchers could model longitudinal effects using random-intercept cross-lagged panel
models that correctly separate within-person change from stable between-person differences
(Hamaker et al., 2015), improving upon the methods used in Chapter 5. With further waves
of data, changes in RWA could also be related to changes in social information use and other
measures of group conformity.

Second, research should test the predictions that variation in cooperative and conformist
behaviour at a young age will predict the two dimensions of political ideology decades later.
Building on prior work showing that personality in young children predicts later placement
along a liberal-conservative dimension (Block & Block, 2006), the dual evolutionary founda-
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tions framework makes the more specific predictions that sharing and helping behaviour in
childhood will negatively predict economic (but not social) conservatism in adulthood, while
feelings of guilt, focus on social norms, and enforcement of rules in childhood will positively
predict social (but not economic) conservatism in adulthood. Longitudinal developmental
designs will be required to test these predictions.

Future studies of behavioural preferences and political attitudes, whether cross-sectional
or longitudinal, should also further refine the behavioural tasks used to measure coopera-
tive and conformist dispositions. To study whether economic progressives will continue to
cooperate over multiple interactions, researchers could employ repeated rather than one-
shot economic games. To further map out the breadth of the cooperative sphere (i.e., do
people extend their cooperation to family, friends, acquaintances, or beyond?), researchers
could move away from anonymous games and towards games with identifiable partners (e.g.,
Gervais, 2017). To distinguish between preferences for equal outcomes and cooperation, re-
searchers could use social value orientation tasks that pit two types of resource distribution
against one another: equal distributions that produce suboptimal group-level payoffs and
unequal distributions that maximise group-level payoffs (Mischkowski et al., 2019; Murphy
et al., 2011). While previous work with social value orientation tasks has identified individu-
alist, competitor, and prosocial types and found that self-reported liberals tend to fit into the
latter type (van Lange et al., 2012), this work did not relate the two dimensions of political
ideology to inequality aversion and joint gain maximisation. Given our findings in Chapter
6, we might predict that economic progressives would prefer the equal resource distribution,
even at the expense of group-level benefits. Researchers could also employ “heterogeneous”
public goods games in which group members receive varying returns from the shared public
account (Gangadharan et al., 2017). In these adapted public goods games, cooperating with
the group results in greater inequality of payoffs between group members. If economic pro-
gressives are driven by a behavioural preference for equality, they should cease to cooperate
in such situations. Finally, research could tease apart economic inequality and economic un-
fairness by systematically varying the extent to which participants “earn” their endowments
in economic games and determining whether such manipulations affect behavioural prefer-
ences for equality among economic progressives. Together, these refinements will provide
a deeper understanding of the extent of cooperation among economic progressives and the
proximate motivations underlying this behaviour.

To avoid ambiguity in the interpretation of previous measures of group conformist pref-
erences, future research could use behavioural tasks that fit the following criteria. First,
the tasks could include some references to group membership, either real or experimentally-
imposed using minimal-group paradigms. For example, instructions could reveal that partic-

101



ipants are from different countries, or belong to different randomly-allocated teams. Second,
the tasks could highlight existing cultural cleavages and measure enforcement of and ad-
herence to real cultural norms that differ across those divides. For example, Halali et al.
(2018) tested hypotheses about the behavioural correlates of SDO by sampling from real
cultural groups with histories of inter-group conflict, finding in one study that SDO was
related to behavioural selfishness in both Jewish and Palestinian participants in Israel. A
similar approach could be used to study the behavioural correlates of authoritarianism and
social conservatism, but instead measuring norm enforcement and norm adherence within
groups. Third, the tasks could employ centralised punishment institutions rather than peer-
to-peer punishment systems (e.g., Gürerk et al., 2006), since authoritarians are thought to
be particularly supportive of strong authoritative institutions (Altemeyer, 1981). Fourth,
field experiments of social norm adherence and rule breaking in real-world scenarios (e.g.,
dodging public transportation fares; Dai et al., 2018) might also be useful to relate to the
social dimension of ideology, since normative behaviour is public rather than anonymous
and the existing social norms are clear. In order to develop a complete picture of the social
dimension of political ideology, behavioural tasks that fit these criteria should be associated
with both right-wing and left-wing authoritarianism.

7.2.2 Testing additional predictions of the dual evolutionary foundations of
political ideology

The hypothesis that behavioural preferences for cooperation and group conformity should
covary with the two dimensions of political ideology is only one prediction that emerges from
the dual evolutionary foundations framework. The framework also makes predictions about
the kinds of threats that should impact each of the ideological dimensions, and the ubiquity of
the two dimensions and their structure across cultures. These predictions should additionally
be tested to provide a richer empirical foundation for the dual evolutionary framework.

Our theory predicts that competitive and threatening socio-environmental conditions
should differentially predict the two dimensions of ideology. Previous work has shown that
high-profile events like terrorism can increase conservatism (Nail & McGregor, 2009), but
this work has largely considered only a single dimension of ideology. The dual evolutionary
framework makes more nuanced predictions. For example, acute events invoking threat (e.g.,
disease outbreaks), particularly group threats (e.g., terrorism and warfare), should induce
short-term increases in social (but not economic) conservatism. Chronic conditions, either
actual or perceived, invoking competitive hierarchy (e.g., income resulting from effort rather
than luck; Alesina & Giuliano, 2011) or threats to group viability (e.g., political unrest and
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criminality) should predict economic and social conservatism, respectively. These various
predictions could be tested using vignette designs, where participants read about different
situations and are subsequently asked about their political views. Another approach might
be real-world natural experiments, where people’s attitudes and values are measured before
and after large-scale events like pandemics and natural disasters (Fischer et al., 2020; Vardy
& Atkinson, 2019).

The dual evolutionary framework also predicts that we should be able to identify the two
dimensions of cooperation and group conformity even in non-WEIRD (Western, educated,
industrialised, rich, and democratic) societies (Henrich et al., 2010) and small-scale societies.
While this thesis was limited to WEIRD samples, social conservatives in non-WEIRD and
small-scale societies should similarly be sensitive to local threats to group viability and
should adhere to and enforce local norms and taboos, the content of which will differ from
culture to culture. Testing these predictions will require newly devised self-report scales
targeting cooperative and conformist preferences without culture-specific political content
(e.g., avoiding US-centric items like those measuring RWA; Altemeyer, 1981). Such scales
hold the promise of a sturdier theoretical foundation for political science and more robust
measures of the two dimensions of political ideology across cultures.

Finally, while our theory suggests that the two dimensions of political ideology should
be largely independent, it also predicts that correlations between the two dimensions within
populations are more likely to be negative than positive, since cooperative norms are more
beneficial for the group. Indeed, economic and social conservatism are weakly to moderately
negatively correlated across much of the world (Malka et al., 2019). But more research is
needed into why, compared to other cultures, Western countries such as Great Britain and
the United States are outliers in showing a positive correlation between scores on the two
dimensions (Malka et al., 2019). Do modern capitalist social norms and party politics in
these countries encourage social conservatives to adopt more competitive views? Or can
the cultural origins of these differences be traced back much further to the effects of religion
(Schulz et al., 2019), agriculture (Talhelm et al., 2014), or deep linguistic ancestry (Matthews
et al., 2016)? Modern cross-cultural comparative methods, such as cultural phylogenetics
(Sheehan et al., 2018) and global time-series analyses (Ruck et al., 2020), have the potential
to answer such questions about the cultural evolution of human political institutions.

7.2.3 Towards a transparent and reproducible science of psychology
As the previous sections have outlined, there is much for psychologists to be working

on. But the question remains: how should they go about conducting this work? Are the
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current research practices in psychology up to the job? Or is there scope for improvement?
While I still have the floor, I would like to briefly argue that psychology has some way to
go before it can claim the status of a rigorous cumulative science. To achieve this goal, our
field must improve two features of research practice in particular, features that I have tried
to exemplify in this thesis: transparency and reproducibility.

Psychology is currently undergoing a “replication crisis” (Shrout & Rodgers, 2018). Over
the last decade, many foundational results in the field have failed to replicate (Open Science
Collaboration, 2015), leading to suggestions that the discipline is built on a combination
of false positive findings, publication bias, and questionable research practices (Chambers,
2019). This has prompted several recommendations for scientific reform in psychology (Mu-
nafò et al., 2017; Nosek et al., 2015), including the adoption of research practices that are
transparent (e.g., preregistration of hypotheses, open data, open materials) and reproducible
(e.g., open analysis code for other researchers to independently validate statistical results).
Yet, despite these recommendations, a random sample of the literature from 2014 to 2017 re-
vealed continued low levels of transparency in published psychological research (Hardwicke,
Thibault, et al., 2021), and less than half of studies with “open data badges” published in
the journal Psychological Science between 2014 and 2015 contained statistical results that
were reproducible from the original data without input from the study authors (Hardwicke,
Bohn, et al., 2021).

This thesis represents my attempt to meet the recommendations of the “credibility revolu-
tion” in psychology (Vazire, 2018). In terms of transparency, the materials from all chapters
of this thesis (e.g., Python code for economic games, Qualtrics surveys) have been made
publicly available. Three of the four empirical chapters in this thesis were preregistered,
with hypotheses and analysis plans publicly timestamped on the Open Science Framework
(https://osf.io/) prior to data collection. Where analyses were not preregistered, I have
made clear that any findings should be considered exploratory. One chapter in this thesis
has publicly available raw data, while the data for the other three chapters are available
upon request to qualified researchers. This is because these data were collected alongside
the longitudinal New Zealand Attitudes and Values Study, which has constraints on open
data sharing due to ethical concerns such as informed consent and privacy. But on the whole,
I have strived to make my research open and transparent where possible. Such transparency
improves the accessibility of research, both to the general public and interested researchers,
and increases the likelihood of others being able to successfully replicate the studies with
new data, a necessary condition for any cumulative science (Nosek et al., 2015).

As well as being able to replicate studies with new data, researchers should be able to
reproduce a study’s statistical results with the original data (Patil et al., 2016). As statistical
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models and computational research pipelines increase in complexity, reproducibility becomes
vital for cumulative science. Using a combination of R Markdown (Xie et al., 2018) and
the reproducible workflow R package drake (Landau, 2018), I have endeavoured to make
this thesis as reproducible as possible, from data to finished manuscript. The R code for
this entire thesis, including analysis code and raw Markdown chapters, can be found here:
https://github.com/ScottClaessens/thesis. Since some of the data from the New Zealand
Attitudes and Values Study is not publicly available, the chapters are not immediately 100%
reproducible. But if the raw data files are requested and placed in the correct folders, one
should be able to reproduce this entire thesis, including all statistical models and numerical
results, at the click of a button. Such a reproducible workflow makes clear how statistical
parameters were arrived at, thus improving trust in the results.

Psychology is transitioning through a methodological revolution, and transparency and
reproducibility are front and centre of that revolution. I hope that the work in this thesis
sets a positive example for future psychological research testing predictions of the dual
evolutionary framework of political ideology.

7.3 Conclusion
The dual evolutionary foundations of political ideology provide a new lens through which

to view human political behaviour. The framework is rooted in the social tensions that have
always structured and will continue to structure human social groups: the tension between
competition and cooperation, and the tension between individualism and group conformity.
The theory makes sense of decades of work in political psychology pointing to two dimensions
of political ideology, and synthesises recent evolutionary approaches to politics. It also makes
novel predictions about the structure and correlates of political attitudes, some of which have
been borne out by the empirical work in this thesis. I hope that the framework presented here
continues to provide fruitful ground for research on the evolutionary origins of the human
political animal.
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Chapter 8

Appendix to Chapter 3: Supplementary Materials

8.1 Supplementary Methods
8.1.1 Sample frame in Study 1

From the New Zealand Attitudes and Values Study, we included participants in our
sample frame who: had completed Wave 4 of the study (n = 12189); had also completed
Wave 9 and/or Wave 10 (n = 8095); had not subsequently withdrawn from the study at the
time of sampling (n = 7833); had consistently indicated at Wave 9 and 10 that they would
be willing to participate in an additional online study (n = 4181); had a valid email address
(n = 4040); were living in New Zealand (n = 3955); were younger than 70 at the time of
sampling (n = 3374); and had a valid cell or landline number (n = 3345). Of these 3345
participants, we attempted to contact 3063 about an additional study involving “economic
decision-making in groups”, and successfully contacted 2731 about the study.

8.1.2 Additional information about study sessions in Studies 1 and 2
In Study 1, participants expressed interest in an initial phone call and were then emailed

further information about the study. In Study 2, they were just sent an initial email. In
both studies, the email asked them to complete a Qualtrics survey to specify their availability
the following week. This survey removed any ineligible participants who (1) did not have
adequate access to the Internet, (2) did not have a quiet place to participate in the study,
and (3) did not have a New Zealand bank account (for payment purposes).

At the beginning of the study, participants first completed a consent form, in which they
were informed of their confidentiality, right to withdraw, payment, and ethical approval. If
they agreed to the consent form, participants read information about the economic games
and then completed the games in a random order. After being randomly matched at the
end of the session, participants saw a payoff screen which summarised the results of each
individual game and how much they had earned from the study. Name and bank account
details were collected at the end of the study. For security purposes, this information was
encrypted while stored online and later decrypted on a local computer for payment.

Participants had a 55 minute limit to complete the games. If participants took longer
than 55 minutes, the software skipped them ahead to the waiting lobby. Timeouts were still
paid the $20 show-up fee, but no bonus payment.

106



8.1.3 Uneven session sizes in Studies 1 and 2
In Studies 1 and 2, session sizes were often not strict multiples of four necessary for real-

time random matching, either due to unforeseen dropouts or uneven sign-ups. To remedy
this, “simulated players” were used to round up uneven session sizes. These simulated players
chose responses in the games based on the median responses from Peysakhovich et al. (2014).
Participants were made aware that they may be matched with simulated players, but only
on the payoff screen after all game decisions had been made: “In the rare event that we
could not find a participant to match you with, we have instead matched you with average
decisions based on previous research.”
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8.2 Supplementary Figures
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Figure 8.1: Final sample characteristics (N = 991). Education is measured by NZREG, an ordinal scale
measuring level of educational attainment (range = 0-10). Socio-economic status (SES) is measured by
NZSEI, an ordinal rank measure based on occupational categories (range = 10-90). Local deprivation is
measured by NZDEP, an ordinal rank measure of local deprivation for each meshblock in New Zealand (range
= 840-1550). Social dominance orientation (SDO) and right-wing authoritarianism (RWA) are mean scores
from six Likert scales (range = 1-7). The map of New Zealand shows meshblock locations for participants.
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Figure 8.2: Scree plots for (a) the principal components analysis in Study 1 with only the game decisions
from previous work and (b) the extended principal components analysis in Study 1 including coordination
games. Principal components analyses initially contained as many factors as there were variables. Both
scree plots show that only the first two factors have eigenvalues above 1, indicating a two-factor solution.
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Figure 8.3: Confirmatory factor model in Study 1 using only the game decisions from previous work. TG1 is
treated as a binary endogenous variable, and paths for PGG and UG2 are constrained to 1. Note that
the regression paths controlling for game comprehension are not included in this figure. Numbers are
unstandardised coefficients. *p < 0.05. PGG = Public Goods Game, TG1 = Trust Game (Give), TG2 =
Trust Game (Return), DG = Dictator Game, UG2 = Ultimatum Game (Minimum Acceptable Offer), TPP2
= Third-Party Punishment Game (Punish), SPP3 = Second-Party Punishment Game (Punish Defector).
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Figure 8.4: Confirmatory factor model in Study 1 with additional coordination games. TG1 and SH are
treated as binary endogenous variables, and paths for PGG and UG2 are constrained to 1. Note that
the regression paths controlling for game comprehension are not included in this figure. Numbers are
unstandardised coefficients. *p < 0.05. PGG = Public Goods Game, TG1 = Trust Game (Give), TG2 =
Trust Game (Return), DG = Dictator Game, SH = Stag Hunt Game, UG2 = Ultimatum Game (Minimum
Acceptable Offer), TPP2 = Third-Party Punishment Game (Punish), SPP3 = Second-Party Punishment
Game (Punish Defector), SHP3 = Stag Hunt Game with Punishment (Punish Defector).
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Figure 8.5: Individual game decisions predicting social dominance orientation in Study 1. Lines are predic-
tions from linear regressions, controlling for right-wing authoritarianism, game comprehension, and socio-
demographics. Multiple comparisons are accounted for by using a Bonferonni-corrected alpha level. Blue
plots are cooperation decisions, orange plots are punishment decisions. Numbers are unstandardised coeffi-
cients. *p < 0.003. DG = Dictator Game, TG1 = Trust Game (Give), TG2 = Trust Game (Return), PGG
= Public Goods Game, SH = Stag Hunt Game, UG1 = Ultimatum Game (Offer), TPP1 = Third-Party
Punishment Game (Steal), SPP1 = Second-Party Punishment Game (Cooperate), SHP1 = Stag Hunt Game
with Punishment (Coordinate), UG2 = Ultimatum Game (Minimum Acceptable Offer), TPP2 = Third-
Party Punishment Game (Punish), SPP2 = Second-Party Punishment Game (Punish Cooperator), SPP3
= Second-Party Punishment Game (Punish Defector), SHP2 = Stag Hunt Game with Punishment (Punish
Coordinator), SHP3 = Stag Hunt Game with Punishment (Punish Defector).
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Figure 8.6: Individual game decisions predicting right-wing authoritarianism in Study 1. Lines are pre-
dictions from linear regressions, controlling for social dominance orientation, game comprehension, and
socio-demographics. Multiple comparisons are accounted for by using a Bonferonni-corrected alpha level.
Blue plots are cooperation decisions, orange plots are punishment decisions. Numbers are unstandardised
coefficients. *p < 0.003. DG = Dictator Game, TG1 = Trust Game (Give), TG2 = Trust Game (Return),
PGG = Public Goods Game, SH = Stag Hunt Game, UG1 = Ultimatum Game (Offer), TPP1 = Third-
Party Punishment Game (Steal), SPP1 = Second-Party Punishment Game (Cooperate), SHP1 = Stag Hunt
Game with Punishment (Coordinate), UG2 = Ultimatum Game (Minimum Acceptable Offer), TPP2 =
Third-Party Punishment Game (Punish), SPP2 = Second-Party Punishment Game (Punish Cooperator),
SPP3 = Second-Party Punishment Game (Punish Defector), SHP2 = Stag Hunt Game with Punishment
(Punish Coordinator), SHP3 = Stag Hunt Game with Punishment (Punish Defector).
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Figure 8.7: Bar plots for (a) economic and (b) social policy views showing the proportion of variance explained
(R2) by the cooperation latent variable, the punishment latent variable, and various socio-demographic con-
trols individually, and their combination in a full model. In Study 1, the cooperation latent variable explains
a comparable proportion of variance in policy views to other socio-demographics.
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Figure 8.8: Images used in the BEAST task in rounds 1-5 (a-e).
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Figure 8.9: Histogram of BEAST scores (averaged across all five rounds) in Study 2.
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Figure 8.10: Histogram of rule following decisions in the Rule Following Task in Study 2.
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8.3 Supplementary Tables

Table 8.1: Self-report items from the New Zealand Attitudes and Values Study used in both Studies 1 and 2.

Item Description / Text Wave

SDO1 It is OK if some groups have more of a chance in life than
others

10

SDO2 Inferior groups should stay in their place 10
SDO3 To get ahead in life, it is sometimes okay to step on other

groups
10

SDO4 (reversed) We should have increased social equality 10
SDO5 (reversed) It would be good if groups could be equal 10

SDO6 (reversed) We should do what we can to equalise conditions for
different groups

10

RWA1 It is always better to trust the judgment of the proper
authorities in government and religion than to listen to the
noisy rabble-rousers in our society who are trying to create
doubt in people’s minds

10

RWA2 It would be best for everyone if the proper authorities
censored magazines so that people could not get their
hands on trashy and disgusting material

10

RWA3 Our country will be destroyed some day if we do not smash
the perversions eating away at our moral fibre and
traditional beliefs

10

RWA4 (reversed) People should pay less attention to The Bible and other old
traditional forms of religious guidance, and instead develop
their own personal standards of what is moral and immoral

10

RWA5 (reversed) Atheists and others who have rebelled against established
religions are no doubt every bit as good and virtuous as
those who attend church regularly

10

RWA6 (reversed) Some of the best people in our country are those who are
challenging our government, criticizing religion, and
ignoring the ‘normal way’ things are supposed to be done

10

Income
redistribution

Redistributing money and wealth more evenly among a
larger percentage of the people in New Zealand through
heavy taxes on the rich

10

Environmental
sacrifice

Are you willing to make sacrifices to your standard of
living (e.g., accept higher prices, drive less, conserve
energy) in order to protect the environment?

9

Support for
Jobseeker
Support

Increase payments for those receiving Jobseeker Support
(formerly the Unemployment Benefit)

6
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Support for Sole
Parent Support

Increase payments for those receiving Sole Parent Support
(formerly the Domestic Purposes Benefit)

6

Support for flat
tax

A ‘flat’ tax rate (everyone pays the same percentage of tax
on their income)

5

Income
attribution

If incomes were more equal, people would be less motivated
to work hard

10

Support for
same-sex
marriage

Same-sex marriage in NZ (The Marriage Amendment Act
2013)

9

Support for
euthanasia

Suppose a person has a painful incurable disease. Do you
think that doctors should be allowed by law to end the
patient’s life if the patient requests it?

9

Support for
abortion (any
reason)

Legalized abortion for women, regardless of the reason 10

Support for
abortion (specific
reason)

Legalized abortion when the woman’s life is endangered 10

Support for
religious
instruction

Including religious instruction in Christianity as part of the
school curriculum

10

Race essentialism To a large extent, a person’s race biologically determines
his or her abilities

10

Sexual prejudice
(reversed)

I think that homosexuality should be accepted by society 10

Competitive
worldview

It’s a dog-eat-dog world where you have to be ruthless at
times

6

Age What is your date of birth? 10
Gender What is your gender? (open-ended) 10
Ethnicity Which ethnic group do you belong to? (NZ census

question)
10

Education level NZ Reg (0-10 education ordinal rank) 10

Socio-economic
status

NZSEI13 (NZ Socio-economic index) 10

Local deprivation Deprivation score 2013 (for Meshblock) 10
Religiosity Do you identify with a religion and/or spiritual group? 10
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Table 8.2: Summary of the regression coefficients predicting the cooperation and punishment latent variables
in the full structural equation model in Study 1.

DV IV Estimate SE z p

Cooperation SDO -0.034 0.007 -4.810 0.000
RWA -0.003 0.006 -0.423 0.672
Age -0.001 0.001 -2.268 0.023
Gender (Male = 1) 0.009 0.013 0.716 0.474
Ethnicity (Pākehā) 0.010 0.016 0.615 0.538

Education 0.002 0.003 0.734 0.463
SES -0.003 0.005 -0.532 0.595
Deprivation 0.012 0.008 1.551 0.121
Religious (Yes = 1) 0.005 0.014 0.350 0.726

Punishment SDO 0.005 0.002 2.778 0.005

RWA -0.001 0.002 -0.742 0.458
Age 0.000 0.000 2.053 0.040
Gender (Male = 1) -0.002 0.003 -0.505 0.614
Ethnicity (Pākehā) 0.003 0.004 0.640 0.522
Education 0.000 0.001 -0.243 0.808

SES 0.000 0.001 -0.274 0.784
Deprivation 0.001 0.002 0.516 0.606
Religious (Yes = 1) 0.002 0.003 0.665 0.506
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Table 8.3: Summary of the regression coefficients predicting preference for income redistribution (1-7) in the
full structural equation model in Study 1. Full item: “Redistributing money and wealth more evenly among
a larger percentage of the people in New Zealand through heavy taxes on the rich.” Dependent variable is
treated as ordinal.

IV Estimate SE z p

Cooperation 1.078 0.308 3.505 0.000
Punishment -2.674 1.242 -2.154 0.031
Age -0.006 0.003 -1.951 0.051
Gender (Male = 1) -0.231 0.070 -3.299 0.001
Ethnicity (Pākehā) -0.206 0.091 -2.265 0.024

Education 0.078 0.015 5.152 0.000
SES 0.013 0.026 0.497 0.619
Deprivation 0.123 0.049 2.490 0.013
Religious (Yes = 1) -0.107 0.071 -1.500 0.133
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Table 8.4: Summary of the regression coefficients predicting income attribution (1-7) in the full structural
equation model in Study 1. Full item: “Income equality reduces motivation to work hard.” Dependent
variable is treated as ordinal.

IV Estimate SE z p

Cooperation -1.333 0.308 -4.333 0.000
Punishment 2.915 1.267 2.301 0.021
Age -0.008 0.003 -2.683 0.007
Gender (Male = 1) 0.342 0.072 4.736 0.000
Ethnicity (Pākehā) -0.017 0.090 -0.189 0.850

Education -0.045 0.015 -3.052 0.002
SES -0.024 0.027 -0.907 0.364
Deprivation -0.132 0.049 -2.665 0.008
Religious (Yes = 1) 0.062 0.073 0.844 0.399

122



Table 8.5: Summary of the regression coefficients predicting willingness to sacrifice for the environment (1-
7) in the full structural equation model in Study 1. Full item: “Are you willing to make sacrifices to your
standard of living (e.g., accept higher prices, drive less, conserve energy) in order to protect the environment?”
Dependent variable is treated as ordinal.

IV Estimate SE z p

Cooperation 1.119 0.393 2.850 0.004
Punishment -2.611 1.390 -1.879 0.060
Age -0.005 0.003 -1.415 0.157
Gender (Male = 1) -0.285 0.078 -3.626 0.000
Ethnicity (Pākehā) -0.108 0.105 -1.026 0.305

Education 0.052 0.017 2.990 0.003
SES 0.019 0.028 0.678 0.498
Deprivation -0.069 0.052 -1.315 0.188
Religious (Yes = 1) -0.280 0.077 -3.645 0.000
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Table 8.6: Summary of the regression coefficients predicting support for same-sex marriage (1-7) in the full
structural equation model in Study 1. Full item: “Support for same-sex marriage in NZ (The Marriage
Amendment Act 2013).” Dependent variable is treated as ordinal.

IV Estimate SE z p

Cooperation 0.399 0.412 0.969 0.333
Punishment 0.121 1.389 0.087 0.931
Age -0.015 0.004 -4.067 0.000
Gender (Male = 1) -0.426 0.087 -4.883 0.000
Ethnicity (Pākehā) 0.160 0.109 1.460 0.144

Education 0.052 0.018 2.886 0.004
SES 0.026 0.031 0.816 0.414
Deprivation -0.091 0.060 -1.520 0.128
Religious (Yes = 1) -0.859 0.087 -9.899 0.000
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Table 8.7: Summary of the regression coefficients predicting support for euthanasia (1-7) in the full structural
equation model in Study 1. Full item: “Suppose a person has a painful incurable disease. Do you think that
doctors should be allowed by law to end the patient’s life if the patient requests it?” Dependent variable is
treated as ordinal.

IV Estimate SE z p

Cooperation 0.182 0.385 0.472 0.637
Punishment 0.924 1.335 0.692 0.489
Age -0.007 0.003 -1.999 0.046
Gender (Male = 1) -0.018 0.088 -0.210 0.833
Ethnicity (Pākehā) 0.107 0.108 0.994 0.320

Education -0.014 0.019 -0.727 0.467
SES -0.094 0.031 -3.027 0.002
Deprivation -0.033 0.055 -0.592 0.554
Religious (Yes = 1) -0.795 0.082 -9.732 0.000
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Table 8.8: Summary of the regression coefficients predicting support for abortion (1-7) in the full structural
equation model in Study 1. Full item: “Support for legalized abortion for women, regardless of the reason.”
Dependent variable is treated as ordinal.

IV Estimate SE z p

Cooperation 0.514 0.328 1.564 0.118
Punishment 1.048 1.187 0.883 0.377
Age -0.014 0.003 -4.269 0.000
Gender (Male = 1) -0.204 0.078 -2.636 0.008
Ethnicity (Pākehā) -0.005 0.099 -0.050 0.960

Education 0.052 0.017 2.987 0.003
SES 0.023 0.029 0.800 0.424
Deprivation -0.096 0.051 -1.867 0.062
Religious (Yes = 1) -0.853 0.077 -11.081 0.000
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Table 8.9: Summary of the regression coefficients predicting support for increased payments for those receiving
Jobseeker Support (1-7) in the full structural equation model in Study 1. Full item: “Increase payments for
those receiving Jobseeker Support (formerly the Unemployment Benefit).” Dependent variable is treated as
ordinal.

IV Estimate SE z p

Cooperation 1.306 0.343 3.806 0.000
Punishment -0.887 1.207 -0.735 0.462
Age 0.003 0.003 1.048 0.295
Gender (Male = 1) -0.085 0.075 -1.145 0.252
Ethnicity (Pākehā) -0.049 0.093 -0.527 0.598

Education 0.060 0.015 3.933 0.000
SES -0.008 0.026 -0.301 0.763
Deprivation 0.145 0.052 2.764 0.006
Religious (Yes = 1) -0.081 0.075 -1.082 0.279
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Table 8.10: Summary of the regression coefficients predicting support for increased payments for those receiv-
ing Sole Parent Support (1-7) in the full structural equation model in Study 1. Full item: “Increase payments
for those receiving Sole Parent Support (formerly the Domestic Purposes Benefit).” Dependent variable is
treated as ordinal.

IV Estimate SE z p

Cooperation 1.404 0.347 4.048 0.000
Punishment -1.343 1.225 -1.097 0.273
Age -0.006 0.003 -1.839 0.066
Gender (Male = 1) -0.180 0.074 -2.413 0.016
Ethnicity (Pākehā) -0.017 0.095 -0.182 0.856

Education 0.063 0.015 4.098 0.000
SES 0.004 0.026 0.144 0.885
Deprivation 0.150 0.051 2.913 0.004
Religious (Yes = 1) -0.103 0.075 -1.382 0.167
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Table 8.11: Summary of the regression coefficients predicting support for a flat tax (1-7) in the full structural
equation model in Study 1. Full item: “Support for a ‘flat’ tax rate (everyone pays the same percentage of
tax on their income).” Dependent variable is treated as ordinal.

IV Estimate SE z p

Cooperation -0.697 0.324 -2.150 0.032
Punishment 0.317 1.152 0.275 0.783
Age 0.001 0.003 0.447 0.655
Gender (Male = 1) 0.147 0.073 2.007 0.045
Ethnicity (Pākehā) -0.041 0.096 -0.427 0.670

Education -0.055 0.016 -3.316 0.001
SES -0.037 0.027 -1.373 0.170
Deprivation 0.022 0.050 0.445 0.656
Religious (Yes = 1) 0.135 0.075 1.794 0.073

129



Table 8.12: Summary of the fixed effects from the Bayesian multilevel beta regression model predicting BEAST
scores in Study 2.

IV Estimate SE Lower 95% CI Upper 95% CI

Intercept -0.715 0.312 -1.319 -0.111
RWA 0.147 0.044 0.058 0.233
SDO 0.058 0.055 -0.049 0.162
Gender (Male = 1) 0.026 0.103 -0.173 0.229
Age -0.001 0.004 -0.009 0.006

Deprivation 0.036 0.068 -0.100 0.171
Ethnicity (Māori) -0.448 0.304 -1.052 0.138
Ethnicity (Pacific) -0.147 0.426 -0.990 0.689
Ethnicity (Pākehā) -0.367 0.284 -0.923 0.178
Education -0.008 0.021 -0.050 0.034

SES 0.006 0.037 -0.065 0.079
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Table 8.13: Summary of the fixed effects from the Bayesian multilevel logistic regression model predicting
rule following in Study 2.

IV Estimate SE Lower 95% CI Upper 95% CI

Intercept 1.851 0.356 1.152 2.533
Round number 0.402 0.327 -0.233 1.045
RWA 0.066 0.255 -0.430 0.562
SDO -0.662 0.278 -1.217 -0.117
Gender (Male = 1) -0.192 0.394 -0.945 0.591

Age 0.010 0.024 -0.037 0.057
Deprivation 0.354 0.320 -0.266 0.989
Ethnicity (Māori) 0.672 0.443 -0.187 1.549
Ethnicity (Pacific) 0.193 0.488 -0.747 1.150
Ethnicity (Pākehā) 1.055 0.376 0.304 1.785

Education -0.228 0.133 -0.495 0.027
SES -0.006 0.207 -0.415 0.390
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Table 8.14: Summary of the regression coefficients predicting support for same-sex marriage (1-7) in the
Bayesian ordinal regression model in Study 2. Full item: Support for “same-sex marriage in NZ (The
Marriage Amendment Act 2013).”

IV Estimate SE Lower 95% CI Upper 95% CI

Cutpoint 1 -2.703 0.357 -3.402 -2.008
Cutpoint 2 -2.220 0.340 -2.899 -1.562
Cutpoint 3 -1.936 0.336 -2.604 -1.287
Cutpoint 4 -1.389 0.330 -2.036 -0.757
Cutpoint 5 -0.994 0.326 -1.631 -0.360

Cutpoint 6 -0.272 0.321 -0.888 0.358
BEAST score -0.340 0.337 -0.999 0.336
Gender (Male = 1) -0.635 0.173 -0.978 -0.289
Age -0.033 0.007 -0.048 -0.019
Deprivation -0.260 0.119 -0.494 -0.023

Ethnicity (Māori) 0.497 0.324 -0.135 1.125
Ethnicity (Pacific) -0.091 0.415 -0.914 0.712
Ethnicity (Pākehā) 0.391 0.303 -0.189 0.981
Education 0.060 0.039 -0.013 0.137
SES 0.059 0.068 -0.073 0.193
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Table 8.15: Summary of the regression coefficients predicting support for euthanasia (1-7) in the Bayesian
ordinal regression model in Study 2. Full item: “Suppose a person has a painful incurable disease. Do you
think that doctors should be allowed by law to end the patient’s life if the patient requests it?”

IV Estimate SE Lower 95% CI Upper 95% CI

Cutpoint 1 -2.777 0.358 -3.485 -2.079
Cutpoint 2 -2.360 0.345 -3.050 -1.685
Cutpoint 3 -2.121 0.341 -2.787 -1.444
Cutpoint 4 -1.519 0.330 -2.182 -0.858
Cutpoint 5 -0.981 0.325 -1.630 -0.337

Cutpoint 6 -0.112 0.321 -0.748 0.519
BEAST score -0.540 0.329 -1.181 0.107
Gender (Male = 1) -0.217 0.169 -0.553 0.115
Age -0.019 0.007 -0.033 -0.005
Deprivation -0.107 0.116 -0.339 0.118

Ethnicity (Māori) 0.205 0.322 -0.411 0.824
Ethnicity (Pacific) -0.062 0.417 -0.884 0.742
Ethnicity (Pākehā) 0.358 0.299 -0.255 0.932
Education -0.058 0.039 -0.137 0.018
SES -0.111 0.066 -0.240 0.018
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Table 8.16: Summary of the regression coefficients predicting support for abortion for any reason (1-7) in
the Bayesian ordinal regression model in Study 2. Full item: Support for “legalized abortion for women,
regardless of the reason.”

IV Estimate SE Lower 95% CI Upper 95% CI

Cutpoint 1 -2.982 0.353 -3.685 -2.303
Cutpoint 2 -2.271 0.334 -2.932 -1.619
Cutpoint 3 -1.911 0.327 -2.545 -1.262
Cutpoint 4 -1.164 0.317 -1.792 -0.543
Cutpoint 5 -0.624 0.316 -1.251 0.000

Cutpoint 6 0.164 0.313 -0.447 0.778
BEAST score -0.763 0.321 -1.390 -0.134
Gender (Male = 1) -0.286 0.155 -0.588 0.022
Age -0.032 0.007 -0.045 -0.019
Deprivation -0.100 0.105 -0.307 0.106

Ethnicity (Māori) 0.434 0.311 -0.178 1.030
Ethnicity (Pacific) 0.322 0.420 -0.497 1.135
Ethnicity (Pākehā) 0.438 0.289 -0.129 1.019
Education 0.067 0.036 -0.003 0.137
SES -0.009 0.061 -0.127 0.113
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Table 8.17: Summary of the regression coefficients predicting support for abortion when the woman’s life is
endangered (1-7) in the Bayesian ordinal regression model in Study 2. Full item: Support for “legalized
abortion when the woman’s life is endangered.”

IV Estimate SE Lower 95% CI Upper 95% CI

Cutpoint 1 -4.247 0.456 -5.175 -3.366
Cutpoint 2 -3.777 0.412 -4.586 -2.970
Cutpoint 3 -3.526 0.393 -4.271 -2.765
Cutpoint 4 -2.678 0.354 -3.369 -1.994
Cutpoint 5 -2.207 0.343 -2.885 -1.557

Cutpoint 6 -1.159 0.329 -1.812 -0.533
BEAST score -0.762 0.356 -1.478 -0.070
Gender (Male = 1) -0.360 0.182 -0.720 -0.006
Age -0.011 0.008 -0.026 0.005
Deprivation -0.156 0.131 -0.407 0.107

Ethnicity (Māori) 0.092 0.331 -0.557 0.724
Ethnicity (Pacific) -0.278 0.420 -1.086 0.535
Ethnicity (Pākehā) 0.342 0.305 -0.272 0.915
Education 0.093 0.044 0.008 0.180
SES -0.097 0.076 -0.246 0.054
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Table 8.18: Summary of the regression coefficients predicting support for religious education in schools (1-7)
in the Bayesian ordinal regression model in Study 2. Full item: Support for “including religious instruction
in Christianity as part of the school curriculum.”

IV Estimate SE Lower 95% CI Upper 95% CI

Cutpoint 1 -0.774 0.301 -1.363 -0.183
Cutpoint 2 -0.285 0.300 -0.882 0.301
Cutpoint 3 0.188 0.301 -0.401 0.780
Cutpoint 4 1.069 0.302 0.467 1.665
Cutpoint 5 1.849 0.314 1.243 2.457

Cutpoint 6 2.575 0.333 1.915 3.212
BEAST score 0.755 0.305 0.148 1.361
Gender (Male = 1) -0.305 0.158 -0.620 0.013
Age 0.017 0.006 0.005 0.029
Deprivation -0.110 0.105 -0.314 0.095

Ethnicity (Māori) -0.114 0.303 -0.703 0.456
Ethnicity (Pacific) 0.129 0.390 -0.639 0.892
Ethnicity (Pākehā) -0.564 0.275 -1.095 -0.026
Education -0.065 0.035 -0.134 0.003
SES 0.006 0.059 -0.111 0.119
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Table 8.19: Summary of the regression coefficients predicting race essentialism (1-7) in the Bayesian ordinal
regression model in Study 2. Full item: “To a large extent, a person’s race biologically determines his or her
abilities.”

IV Estimate SE Lower 95% CI Upper 95% CI

Cutpoint 1 0.305 0.302 -0.291 0.891
Cutpoint 2 1.305 0.306 0.716 1.897
Cutpoint 3 1.975 0.317 1.366 2.601
Cutpoint 4 2.655 0.336 2.022 3.323
Cutpoint 5 3.540 0.378 2.834 4.303

Cutpoint 6 4.830 0.524 3.869 5.963
BEAST score 0.622 0.333 -0.027 1.282
Gender (Male = 1) 0.354 0.167 0.041 0.682
Age -0.003 0.007 -0.016 0.010
Deprivation 0.097 0.112 -0.127 0.313

Ethnicity (Māori) -0.137 0.304 -0.712 0.469
Ethnicity (Pacific) -0.338 0.399 -1.125 0.443
Ethnicity (Pākehā) -0.234 0.284 -0.786 0.336
Education -0.076 0.038 -0.149 -0.003
SES 0.012 0.063 -0.110 0.140
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Table 8.20: Summary of the regression coefficients predicting prejudice against homosexuality (1-7) in the
Bayesian ordinal regression model in Study 2. Full item: “I think that homosexuality should be accepted by
society” (reversed).

IV Estimate SE Lower 95% CI Upper 95% CI

Cutpoint 1 0.166 0.313 -0.435 0.780
Cutpoint 2 1.082 0.318 0.471 1.715
Cutpoint 3 1.487 0.323 0.858 2.117
Cutpoint 4 2.325 0.335 1.668 2.986
Cutpoint 5 2.982 0.357 2.275 3.686

Cutpoint 6 3.369 0.381 2.634 4.118
BEAST score 0.637 0.341 -0.014 1.326
Gender (Male = 1) 0.609 0.166 0.283 0.936
Age 0.030 0.007 0.015 0.044
Deprivation 0.133 0.117 -0.095 0.361

Ethnicity (Māori) -0.410 0.319 -1.051 0.198
Ethnicity (Pacific) 0.016 0.424 -0.789 0.841
Ethnicity (Pākehā) -0.613 0.294 -1.179 -0.024
Education -0.076 0.038 -0.150 0.001
SES -0.082 0.066 -0.209 0.050
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Chapter 9

Appendix to Chapter 4: Supplementary Materials

9.1 Supplementary Figures
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Figure 9.1: Support for New Zealand political parties on a 7-point Likert scale (1 = strongly oppose, 7 =
strongly support).
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Figure 9.2: Density plots showing imputed values from 10 multiply imputed datasets (pink) against observed
values (blue).
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Figure 9.3: Slopes for the BEAST task predicting political party support. Posterior slopes for the BEAST
task predicting New Zealand political party support, from the multilevel model without socio-demographic
controls. Political parties are ranked from the most socially progressive (top) to the most socially conservative
(bottom), as estimated by The Political Compass (2020). Densities represent posterior distributions, points
represent medians, and lines represent 50% and 95% credible intervals.

141



1

2

3

4

5

6

7

0.00 0.25 0.50 0.75 1.00
BEAST Score

(0 = no conformity, 1 = full conformity)

S
up

po
rt

 fo
r 

N
Z

 F
irs

t (
1−

7)

Figure 9.4: BEAST score weakly positively predicts support for the New Zealand First Party (1 = strongly
oppose, 7 = strongly support). The line represents the median regression line predicting political party
support from a fixed-effects regression without socio-demographic controls, the shaded area represents the
95% credible interval.
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Figure 9.5: The relationships between the cooperative phenotype and political party support (1 = strongly
oppose, 7 = strongly support). Lines are median regression lines predicting political party support from our
primary multilevel models, shaded areas are 95% credible intervals.
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Figure 9.6: The relationships between average BEAST scores and political party support (1 = strongly oppose,
7 = strongly support). Lines are median regression lines predicting political party support from our primary
multilevel models, shaded areas are 95% credible intervals.
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Figure 9.7: The relationships between gender and political party support (1 = strongly oppose, 7 = strongly
support). Points are median regression predictions for political party support from our primary multilevel
models, error bars represent 95% credible intervals.
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Figure 9.8: The relationships between age (standardised) and political party support (1 = strongly oppose, 7
= strongly support). Lines are median regression lines predicting political party support from our primary
multilevel models, shaded areas are 95% credible intervals.
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Figure 9.9: The relationships between ethnicity and political party support (1 = strongly oppose, 7 = strongly
support). Points are median regression predictions for political party support from our primary multilevel
models, error bars represent 95% credible intervals.
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Figure 9.10: The relationships between religiosity and political party support (1 = strongly oppose, 7 =
strongly support). Points are median regression predictions for political party support from our primary
multilevel models, error bars represent 95% credible intervals.
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Figure 9.11: The relationships between education (standardised) and political party support (1 = strongly
oppose, 7 = strongly support). Education is standardised and modelled as a monotonic effect. Higher values
indicate increasing education. Lines are median regression lines predicting political party support from our
primary multilevel models, shaded areas are 95% credible intervals.
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Figure 9.12: The relationships between socio-economic index (standardised) and political party support (1 =
strongly oppose, 7 = strongly support). Socio-economic index is measured by NZSEI 2013, which is coded
according to occupation categories. Higher values indicate higher socio-economic status. Lines are median
regression lines predicting political party support from our primary multilevel models, shaded areas are 95%
credible intervals.
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Figure 9.13: The relationships between local deprivation (standardised) and political party support (1 =
strongly oppose, 7 = strongly support). Local deprivation is measured by NZDep, a measure of local depriva-
tion in meshblock areas in New Zealand. Higher values indicate greater local deprivation. Lines are median
regression lines predicting political party support from our primary multilevel models, shaded areas are 95%
credible intervals.
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9.2 Supplementary Tables

Table 9.1: Self-report items from the New Zealand Attitudes and Values Study.

Item Description / Text

Support for
National Party

Please rate how strongly you oppose or support each of the
following political parties... the National Party

Support for
Labour Party

Please rate how strongly you oppose or support each of the
following political parties... the Labour Party

Support for Green
Party

Please rate how strongly you oppose or support each of the
following political parties... the Green Party

Support for New
Zealand First
Party

Please rate how strongly you oppose or support each of the
following political parties... the NZ First Party

Support for ACT
Party

Please rate how strongly you oppose or support each of the
following political parties... the ACT Party

Support for Māori
Party

Please rate how strongly you oppose or support each of the
following political parties... the Māori Party

Age What is your date of birth?
Gender What is your gender? (open-ended)
Ethnicity Which ethnic group do you belong to? (NZ census

question)
Education level NZ Reg (0-10 education ordinal rank)

Socio-economic
status

NZSEI13 (NZ Socio-economic index)

Local deprivation Deprivation score 2013 (for Meshblock)
Religiosity Do you identify with a religion and/or spiritual group?
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Chapter 10

Appendix to Chapter 5: Supplementary Materials

10.1 Supplementary Figures
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Figure 10.1: Data collection timeline for NZAVS Wave 10, NZAVS Wave 11, and both waves of economic
game data collection (N = 631). Each point is an individual participant. Note the break in data collection
in February 2019 due to the Christchurch terrorist attack.
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Figure 10.2: Density plots showing imputed values from 20 multiply imputed datasets (pink) against observed
values (blue). Data were imputed using predictive mean matching.
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Figure 10.3: Confirmatory factor model for the cooperative phenotype in Wave 2. TG1 is treated as a binary
endogenous variable, and the path for TG1 is constrained to 1. Numbers are unstandardised coefficients.
*p < 0.05. TG1 = Trust Game (Give), TG2 = Trust Game (Return), PGG = Public Goods Game, DG =
Dictator Game.
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Figure 10.4: Social dominance orientation (mean score) is negatively related to model-predicted cooperation
latent variable scores.
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Figure 10.5: The cooperative phenotype predicts later support for income redistribution. (a) Cross-lagged
panel model with the cooperative phenotype and support for income redistribution. Support for income
redistribution is treated as ordinal. Note that measurement models for the cooperative phenotype latent
variables are omitted from this figure. Numbers are standardised coefficients, *p < 0.05. (b, c) Forest plots
visualising the change in cross-lagged paths when controlling for time-invariant covariates, individually and
in a full model. Points are unstandardised estimates, lines are 95% confidence intervals.
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Figure 10.6: The cooperative phenotype and income attribution beliefs do not predict one another over time.
(a) Cross-lagged panel model with the cooperative phenotype and income attribution beliefs. Income attri-
bution beliefs are treated as ordinal. Note that measurement models for the cooperative phenotype latent
variables are omitted from this figure. Numbers are standardised coefficients, *p < 0.05. (b, c) Forest plots
visualising the change in cross-lagged paths when controlling for time-invariant covariates, individually and
in a full model. Points are unstandardised estimates, lines are 95% confidence intervals.
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Figure 10.7: The cooperative phenotype and support for the National Party do not predict one another over
time. (a) Cross-lagged panel model with the cooperative phenotype and support for the National Party.
Support for the National Party is treated as ordinal. Note that measurement models for the cooperative
phenotype latent variables are omitted from this figure. Numbers are standardised coefficients, *p < 0.05.
(b, c) Forest plots visualising the change in cross-lagged paths when controlling for time-invariant covariates,
individually and in a full model. Points are unstandardised estimates, lines are 95% confidence intervals.
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10.2 Supplementary Tables

Table 10.1: Self-report items from the New Zealand Attitudes and Values Study.

Item Description / Text Wave

SDO1 It is OK if some groups have more of a chance in life than
others

10 - 11

SDO2 Inferior groups should stay in their place 10 - 11
SDO3 To get ahead in life, it is sometimes okay to step on other

groups
10 - 11

SDO4 (reversed) We should have increased social equality 10 - 11
SDO5 (reversed) It would be good if groups could be equal 10 - 11

SDO6 (reversed) We should do what we can to equalise conditions for
different groups

10 - 11

RWA1 It is always better to trust the judgment of the proper
authorities in government and religion than to listen to the
noisy rabble-rousers in our society who are trying to create
doubt in people’s minds

10

RWA2 It would be best for everyone if the proper authorities
censored magazines so that people could not get their
hands on trashy and disgusting material

10

RWA3 Our country will be destroyed some day if we do not smash
the perversions eating away at our moral fibre and
traditional beliefs

10

RWA4 (reversed) People should pay less attention to The Bible and other old
traditional forms of religious guidance, and instead develop
their own personal standards of what is moral and immoral

10

RWA5 (reversed) Atheists and others who have rebelled against established
religions are no doubt every bit as good and virtuous as
those who attend church regularly

10

RWA6 (reversed) Some of the best people in our country are those who are
challenging our government, criticizing religion, and
ignoring the ‘normal way’ things are supposed to be done

10

Income
redistribution

Redistributing money and wealth more evenly among a
larger percentage of the people in New Zealand through
heavy taxes on the rich

10 - 11

Income
attribution

If incomes were more equal, people would be less motivated
to work hard

10 - 11

Support for
National Party

Level of support for The National Party 10 - 11

Age What is your date of birth? 10
Gender What is your gender? (open-ended) 10
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Ethnicity Which ethnic group do you belong to? (NZ census
question)

10

Education level NZ Reg (0-10 education ordinal rank) 10
Socio-economic
status

NZSEI13 (NZ Socio-economic index) 10

Local deprivation Deprivation score 2013 (for Meshblock) 10
Religiosity Do you identify with a religion and/or spiritual group? 10
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Appendix to Chapter 6: Supplementary Materials

11.1 Supplementary Figures
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Figure 11.1: Predictions from multilevel model containing payoff and normative utility components. (a) The
fixed effect parameter capturing the payoff utility component implies that participants are more likely to
choose the non-selfish option if the difference in payoffs between the non-selfish and selfish options is smaller.
(b) The fixed effect parameter capturing the normative utility component implies that participants are more
likely to choose the non-selfish option if the non-selfish option is rated as more socially appropriate than the
selfish option. Lines are posterior median regression lines from Bayesian multilevel regression, shaded areas
are 95% credible intervals.
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Figure 11.2: Variation in payoff and normative utility component parameters across participants. (a) Vari-
ation in the payoff utility component across participants. (b) Variation in the normative utility component
across participants. Each line is the model-implied slope for each participant (N = 436).
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Figure 11.3: Predictions from multilevel model containing “inequality aversion” utility component. The
fixed effect parameter capturing the inequality aversion utility component implies that participants are more
likely to choose the non-selfish option if the difference in equality between the selfish and non-selfish option is
greater (i.e., the non-selfish option leads to a more equal distribution). Lines are posterior median regression
lines from Bayesian multilevel regression, shaded areas are 95% credible intervals.
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Figure 11.4: Variation in inequality aversion utility component across participants. Each line is the model-
implied slope for each participant (N = 436).
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11.2 Supplementary Tables

Table 11.1: Self-report items included in the study.

Item Description / Text Type

SDO1 It is OK if some groups have more of a chance in life
than others

Ordinal (1-7)

SDO2 Inferior groups should stay in their place Ordinal (1-7)
SDO3 To get ahead in life, it is sometimes okay to step on

other groups
Ordinal (1-7)

SDO4r We should have increased social equality Ordinal (1-7)
SDO5r It would be good if groups could be equal Ordinal (1-7)

SDO6r We should do what we can to equalise conditions for
different groups

Ordinal (1-7)

RWA1 It is always better to trust the judgment of the proper
authorities in government and religion than to listen
to the noisy rabble-rousers in our society who are
trying to create doubt in people’s minds

Ordinal (1-7)

RWA2 It would be best for everyone if the proper authorities
censored magazines so that people could not get their
hands on trashy and disgusting material

Ordinal (1-7)

RWA3 Our country will be destroyed some day if we do not
smash the perversions eating away at our moral fibre
and traditional beliefs

Ordinal (1-7)

RWA4r People should pay less attention to The Bible and
other old traditional forms of religious guidance, and
instead develop their own personal standards of what
is moral and immoral

Ordinal (1-7)

RWA5r Atheists and others who have rebelled against
established religions are no doubt every bit as good
and virtuous as those who attend church regularly

Ordinal (1-7)

RWA6r Some of the best people in our country are those who
are challenging our government, criticizing religion,
and ignoring the ‘normal way’ things are supposed to
be done

Ordinal (1-7)

PolParty Political party support Categorical
Education What is the highest level of school you have completed

or the highest degree you have received?
Ordinal (1-8)

Age What is your age in years? Numeric (18-110)

Gender What is your gender? Categorical
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Table 11.2: Mini Dictator Games included in the study. Participants made a binary choice between two
possible splits of 60 points between themselves and another participant. This series of games was taken from
Panizza et al. (2019).

Mini-DG item Option 1 Option 2

1 0 to you, 60 to other 60 to you, 0 to other
2 15 to you, 45 to other 55 to you, 5 to other
3 21 to you, 39 to other 57 to you, 3 to other
4 25 to you, 35 to other 55 to you, 5 to other
5 26 to you, 34 to other 35 to you, 25 to other

6 27 to you, 33 to other 33 to you, 27 to other
7 28 to you, 32 to other 37 to you, 23 to other
8 30 to you, 30 to other 34 to you, 26 to other
9 30 to you, 30 to other 39 to you, 21 to other

10 30 to you, 30 to other 60 to you, 0 to other

11 30 to you, 30 to other 45 to you, 15 to other
12 31 to you, 29 to other 37 to you, 23 to other
13 32 to you, 28 to other 35 to you, 25 to other
14 32 to you, 28 to other 57 to you, 3 to other
15 33 to you, 27 to other 34 to you, 26 to other

16 33 to you, 27 to other 45 to you, 15 to other
17 34 to you, 26 to other 55 to you, 5 to other
18 45 to you, 15 to other 60 to you, 0 to other
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