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Abstract

The thesis presents four main research projects using behavioural and experimental eco-
nomics methods. Chapter 2 presents an experiment that investigates discriminatory be-
haviour in one-shot experimental games conducted in Zimbabwe. We also use social norm-
based interventions to shift behaviours. Chapter 3 reports an experiment replicating method-
ology with context-specific variations used in the previous chapter but conducted in the
United Kingdom. In both experiments. The results present evidence of out-group discrimina-
tion. Salience or association with the identity also influences discriminatory behaviour. Be-
liefs about others’ cooperativeness drives their contributions. The social norm-based nudges
have varied effects on behaviours, at times having the opposite effect than intended. However,
the treatment effectively alters modal responses in the social norms elicitation task. Chapter
4 investigates the impact of social identities on their willingness to lie for others. Using a
variation of the Mind Game, individuals have the opportunity to lie on behalf of someone
else. Our findings are consistent with the literature that participants do not maximise their
payoffs over ten rounds in both the United Kingdom and Zimbabwe experiments. We show
that salience to a group identity influences the likelihood, emphasising the moral cost of
dishonesty. We also consider normative acceptance of bribery. This paper also contributes
to the experimental literature on corruption and dishonest behaviour using a variation of the
Mind Game. Lastly, chapter 5 examines individual-level personality traits using the Big Five
Inventory. We compare personality traits between Leave and Remain voters in the United
Kingdom. We also investigate the influence of personality traits on discriminatory behaviour.
The paper also briefly considers the potential for misrepresenting political identities and the
potential relationship between personality traits. Our results suggest that Leavers and Re-
mainers differ in Openness, with Remainers reporting higher levels of Openness. In addition,
we find evidence that, to some extent, personality traits dictate cooperative behaviours. The
findings contribute to the research on personality traits, political decisions and behaviours.
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1
Introduction

1.1 General introduction

This thesis presents four research chapters that are embedded in the field of behavioural
and experimental economics. Each chapter is a stand-alone research chapter that can be
read separately. The four chapters have shared themes and similarities in objective and
methodology to address the research questions. The overarching aim of this research is to
analyse intra-group favouritism and inter-group discriminatory behaviour in two empirical
contexts; and the extent to which social norm-based can shift behaviours between groups.

All four chapters examine the effect of social identity in various settings to understand
the impact on economic interactions between individuals. Contrary to standard economic
theory, laboratory and field experiments have evidenced that individuals do not simply act
out of self-interest but rather consider cooperativeness, trust and their broader identity.
In the 1950s, economists began considering the role of discrimination in markets. The
literature differentiates between two models of discrimination: taste-based and statistical
discrimination. Taste-based discrimination describes when agents gain utility from favouring
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their own group over another Becker (1971). Statistical discrimination arises when agents
draw upon incomplete information about group characteristics to dictate how to behave
(Arrow 1972).

In-group favouritism and out-group discrimination depart from traditional economic theory.
Various models and theories have been identified for deviations from the standard model.
One such model is Social Identity Theory (SIT). The SIT posits that people either maximise
in-group outcomes or maximise differences between in-group and out-group outcomes, even in
minimal or artificial groups - exogenously induced by the experimenter - (Tajfel et al. 1971).
Agents identify themselves based on mere self-categorisation into different groups separate
from their personal or individual traits. Individuals will favour their in-group at the expense
of the out-group (Tajfel et al. 1971, Taijfel 1970, Turner et al. 1979). Likewise, Akerlof &
Kranton (2000) stress the importance of identity in influencing economic behaviour. The
theory posits that economic agents gain utility from behaving appropriately with respect
to their social group. Identifying with a specific group will impact behaviour with in-group
members and out-group members (Chmura et al. 2005). This identity is internal to agents;
there may be the threat of sanction if one deviates from the group’s norms, even when alone.
The identity they prescribe themselves and the associated social norms guide individuals
towards certain behaviour, even at the expense of individual interest (Elster 1989).

An important consideration when investigating group identity is the opportunity for indi-
viduals to misreport their identity. Inconsistent labelling by participants has the potential
to undermine identity-based research. Therefore, in chapter 4, we also analyse the identities
reported to the experimenter versus the recruitment platform.

An extension of SIT is the concept of polarisation, which can also explain differences in
behaviours between groups of individuals (Cason & Mui 1997, Mackie 1986, Luhan et al.
2009). In general, polarisation is characterised by homogeneity within groups, heterogeneity
between groups and alternative groups having an insignificant effect (Esteban & Ray 1994,
Sunstein 2019a, McCoy et al. 2018, Druckman et al. 2021, Iyengar & Westwood 2015).
Moreover, an identity group needs to be salient to the individual (Böhm et al. 2020). The
research combines experimental findings with self-reported polarisation measures to identify
how polarisation has occurred and affects discriminatory behaviour (Sunstein 1999, 2019a).
The experimental method has allowed for a quantifiable measure of in-group favouritism and
out-group discrimination contingent on primed identities. In two of our chapters, we briefly
consider group polarisation and how it relates to the political contexts and discriminatory
behaviour.
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Another leading explanation for socially motivated behaviours is social norms. Social norms,
to an extent, govern behaviour in different environments and deviating from this behaviour
can lead to punishment of various forms. Social norms prescribe or proscribe behaviours or
actions that are collectively perceived (Ostrom 1998, Elster 1989, Krupka & Weber 2013,
Cialdini et al. 1991, Ostrom 2014). Therefore, self-image concerns, fear of sanction, or the
intrinsic costs of violating social norms impacts behaviours. The thesis also contributes to the
literature exploring the influence of social norms on behaviour and the effectiveness of social
norm-based interventions to shift behaviours (Thaler & Sunstein 2009). In chapters two and
three, novel norm-based interventions are implemented to evaluate how behaviour can be
shifted (Bicchieri 2015, Dimant et al. 2020, Bolton et al. 2019). Therefore, we exogenously
manipulate the prevailing norms using two social norms: Heal, which we hypothesise will
foster greater cohesion between groups and Divide, which we hypothesise will further separate
groups. We expand on similar work by Bursztyn et al. (2020); however, in our study, we
include two novel manipulations rather than one.

The third chapter examines group relations and social image concerns in a lying game.
Individuals are regularly faced with environments with opportunities for dishonest behaviour
and opportunities where dishonesty can benefit others. Again, contrary to standard economic
theory, agents do not behave entirely dishonestly. It has been posed that social ties may
increase the likelihood of dishonesty as it can be seen to benefit the group (Wiltermuth 2011,
Feldhaus & Mans 2014). Conversely, social identity and norms may keep people accountable
as they aspire to be seen to be doing the right thing to preserve their social image (Dai et al.
2018, Mazar et al. 2008, Cohn et al. 2019). In two experiments conducted in the United
Kingdom and Zimbabwe, we test people’s willingness to lie for themselves and others and
the impact of social norm concerns on dishonest behaviour.

The fourth research chapter builds on these lessons by considering how underlying individual-
level personality traits dictate behaviours that motivate social preferences and voting out-
comes. In this chapter, we look in more detail at the personality traits at play in cooperative
behaviour.

At this point, it is worth noting the impact of COVID-19 on the primary data collection
for the thesis. Data collected in Zimbabwe was stopped prematurely due to the global
lockdown. The subsequent effects are that the sample size collected in Zimbabwe is below
what was initially set out; this also impacts numbers within the various treatments. Despite
the halting data collection, we are able to glean some insights into behaviours across various
contexts. In addition, data collection was then switched from laboratory in-person sessions
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to online experiments via Prolific Recruitment service; hence, all data collection for the
research focused on the United Kingdom occurred using online experiments.

1.2 Outline of thesis

Chapter two, titled "Polarisation and discrimination in Zimbabwe". Zim-
babwe provides a pertinent case of polarisation and discrimination. Based on deep-rooted
ethnic cleavages, particularly following independence and onwards, there was rhetoric in the
political sphere that identified a clear binary divide around supporting Zimbabwe versus
being against Zimbabwe and a traitor (LeBas & Munemo 2019). We find evidence of out-
group discrimination and in-group favouritism. Further still, group salience also influences
inter-group behaviours. We also observe that social norms significantly impact behaviour
across all game forms. Following the norm-based interventions in the second stage of the
experiment, we find that the norms significantly affect cooperation, altruism, and trust. In
general, the Heal treatment fosters greater prosocial behaviour; however, it backfires with
Shona participants and leads to lower in-group cooperation. Contrary to our hypothesis,
Ndebele participants in the Divide treatment increases cooperation for all receivers. How-
ever, for Shona participants in the Divide treatment group, we find further division with the
Zimbabwean receiver. In terms of shifting the evaluation of social norms, we find that the
Divide intervention significantly impacts social norm evaluations. This chapter extends the
experimental literature on inter-group behaviours in developing countries.

Chapter three is titled "Discrimination in the UK: Leavers and Remainers".
Following the 2016 referendum on the United Kingdoms European Union membership, a
dichotomous divide was established as being a Leaver or a Remainer, forming a salient
opinion-based identity (Hobolt et al. 2021, Hobolt 2016). The results from the experiments
reveal that Leavers contribute more to fellow Leavers. Regarding the polarisation measures,
participants who felt like a ‘winner’ following the Referendum are less prosocial, leading to
out-group discrimination. Similarly, participants who report that they would vote differently
given another Referendum are less prosocial. Surprisingly, we find that the evaluations of
social norms do not significantly impact game behaviour, perhaps due to the newness of this
opinion-based political identity group (Druckman et al. 2021). We find that the norm-based
interventions impact behaviours in experiments, particularly in group settings (more than
two players), such as the Public Goods Game. In particular, both treatments diminish in-
group cooperativeness for Remainers. Conversely, both treatments bridge the gap between
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Leavers and Remainers. Findings from chapters two and three point to the importance of
salient naturally-occurring identities, which has been debated in the literature with mixed
results from ethnic, political and artificial groups. The thesis also contributes to the literature
exploring the influence of social norms on behaviour and the effectiveness of social norm-
based interventions to shift behaviours in two diverse yet polarised groups.

The following chapter, entitled "Would I lie for you", investigates the extent that
people are willing to lie on behalf of someone else. Earlier experimental studies investigating
dishonesty find that individuals partially lie, failing to maximise their material payoff. One
of the leading explanations in the experimental literature for why individuals lie partially
is that agents have an aversion to lying. Individuals will prefer to avoid being dishonest,
even if being dishonest yields a positive payoff. Therefore, individuals balance the payoff
from dishonest behaviour versus the disutility from lying (Erat & Gneezy 2012, Gneezy et al.
2018, Khalmetski & Sliwka 2019, Mazar et al. 2008). Additionally, social image concerns
may be a principal determining factor in mitigating complete dishonest behaviour and thus
can explain partial dishonest behaviour (Bernhard et al. 2006, Fischbacher & Föllmi-Heusi
2013, Gächter & Schulz 2016, Grolleau et al. 2016).

This chapter explores honesty using a novel variation of the Mind Game by Kajackaite &
Gneezy (2017) to understand further the propensity to lie for others when it also benefits
the liar. In this chapter, participants are randomly allocated into treatment groups, where
the identity of the co-benefiter of dishonesty is revealed. In both experiments, we find that
individuals lie for themselves. We find that in Zimbabwe, it is not the reported identity
but the degree to which the individual aligns with that identity that affects their propensity
for dishonesty for others and themselves. Therefore, we observe a moral cost of dishon-
est behaviour when engaging with someone within a group when the individual identifies
high salience with the group identity. Lastly, we find evidence that norms around actions
corresponding to bribery impact dishonesty. This chapter contributes to the experimental
literature on corruption and dishonest behaviour using a novel variation of the Mind Game.

chapter 5 is entitled "Voting outcomes and the big five personalities". In
this chapter, we investigate whether voting decision and cooperativeness is correlated with
certain personality traits. These personalities are grouped into five taxonomies: Extro-
version, Agreeableness, Emotional Stability, Conscientiousness, and Openness (John et al.
2008). Previous studies have identified that the Big Five Inventory (BFI) predicts behaviours
in various environments, from sending in the dictator game to group action in political par-
ticipation (Ben-Ner et al. 2004, Robalo et al. 2017). We measure personality characteristics
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using a variation of the BFI as outlined by John et al. (2008). This chapter uses 18 short
sentences on prototypical trait indicators of the Big Five taxonomies. We observe that Re-
mainers are more open than Leavers. Our results also show that personality traits play a
role in taste-based discrimination. Specifically, we find evidence that individual characteris-
tics such as agreeableness and extraversion significantly affect contributions across the game
forms. Lastly, extraversion and conscientiousness play a role in misreporting. In particular,
an interesting finding is that conscientious Leave voters (Remain voters reported to the re-
cruitment platform) are more likely to have misreported their voting decision between the
experimenter and recruitment platform, perhaps due to cautiousness of the negative con-
notations. Our findings provide methodological contributions to the experimental literature
and further develop an understanding of personalities, voting and group behaviours. Further
implications are discussed in the chapter.

Chapter six concludes the thesis by reviewing the results from the four chapters. We identify
any limitations and provide suggestions for future meaningful research.
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Abstract

We experimentally test polarisation and discriminatory behaviour in Zimbabwe. From the
perspective of Social Identity Theory, we investigate how ethnolinguistic identities in Zim-
babwe. To identify discriminatory behaviour, we vary the ethnicity of the receivers. We
also include social norm-based treatments. Using a proscriptive social norm, we test if dis-
criminatory behaviour can be further exacerbated. In the alternative treatment, we use a
prescriptive social norm nudge to test if discriminatory behaviour can be minimised. We
also investigate the relationship between discriminatory behaviour, beliefs and social norms.
We find evidence of discriminatory behaviour, particularly concerning salient identities. Be-
liefs largely determine behaviours. We observe treatment effects following the norm-nudge
treatments. Both the proscriptive (Divide) and prescriptive (Heal) treatments yield more
robust results, but the strength of the effect varies across different choice contexts.

Keywords: Discrimination; Polarisation; Identity; Social norm-nudge; Zimbabwe; Social
norms



2.1 Introduction

Group polarisation and discrimination between groups can have negative economic and so-
cial consequences (Ostrom 1998, Schaub 2017). Easterly & Levine (1997) find that ethnic
division negatively impacts economic development. As ethnic groups move away from one
another, with solidarity with the in-group, which is opposed to the out-group. In the 1950s,
economists began considering the role of discrimination in markets. The literature started to
differentiate between two models of discrimination: taste-based and statistical discrimina-
tion. Taste-based discrimination arises when agents gain utility from favouring their group
over another, even willing to pay a financial cost to avoid the out-group (Becker 1971). Sta-
tistical discrimination arises when incomplete information is drawn upon to characterise a
group (Arrow 1972, Phelps 1972). These two forms of discrimination support findings ob-
served in economic studies (Abbink & Harris 2012, Guryan & Charles 2013, Akerlof & Kran-
ton 2000, 2005). We conduct our experiments on naturally-occurring groups in Zimbabwe.
Specifically, the deep-rooted divisions between the two ethnolinguistic groups in Zimbabwe,
the Shona and Ndebele, which provide a pertinent example of in-group favouritism and
out-group discrimination.

In Zimbabwe, racial identities are synonymous with the language spoken (Ndhlovu 2007).
The main indigenous languages spoken are Shona and Ndebele. The majority race is Shona,
who constitute approximately 70% of the Zimbabwean population (Comparative Constitu-
tion Project 2018), and the significant minority race is the Ndebele, that constitutes approx-
imately 20% of the Zimbabwean population. Historically, there have been mixed narratives
and contrasting accounts of the Zimbabwean identity (Ndlovu-Gatsheni 2012). After British
colonialism, ethnic differences were emphasised. African nationalism created and changed
identities, fragmented and unified different groups (Ndlovu-Gatsheni 2012). The Rhodesian
government stressed race through various measures such as Identity Cards that detailed
village and place of origin; these ID cards remain the same post-independence. The use of
identity cards has been significant in enforcing historical notions of distinct identities between
the Ndebele and Shona (Muzondidya & Ndlovu-Gatsheni 2007). Moreover, where someone
is from is often asked in Zimbabwe and is often used to identify the language, customs and
even political point of view of someone (Muzondidya & Ndlovu-Gatsheni 2007, Macy et al.
2019).

Polarisation and discrimination have been categorised in the psychological literature as hav-
ing their origins in social identity theory (Tajfel et al. 1971, Taijfel 1970, Turner et al. 1979).
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Social identity theory posits that cooperation and trust are more likely amongst members
with the same identity because of in-group favouritism (Tajfel et al. 1971). There has been
substantial experimental research on the effects of ethnicity, race and nationality on prosocial
behaviour, a benefit to another individual or group of people at a cost to the self (Robin-
son 2016, Chuah et al. 2007, Fong & Luttmer 2011, Burns 2004). For instance, research
on ethnic favouritism has shown that this fosters political favouritism and has been found
to benefit the areas in which political leaders are from or share ethnic identities with (De
Luca et al. 2018, Posner 2005). The experimental literature has tested ethnic division using
a variety of economic games to study in-group favouritism and out-group discrimination,
typically using a small variety of experimental games with selected modifications. Typically,
the experimenters reveal the identity of the other participant, using surnames, images, or
explicitly informing participants of the identity of the other player, then measure differences
in behaviour between those of the in-group who share the specific identity characteristics
and the out-group who do not share these specific identity characteristics (Ahmed 2010, Der
Merwe & Burns 2008, Grosskopf & Pearce 2017). The experimental method allows for the
degree of economic and social efficiency to be measurable and quantifiable.

In addition, scholars have identified that the prevailing social norms surrounding discrim-
inatory behaviour are contingent on a shared identity group and should be closely related
to realised discriminatory behaviour (Barr et al. 2018, Ostrom 2014, 1998, Falk & Zehnder
2013). Norms are not constantly prevalent in individual decision-making; therefore, experi-
mentalists need to ensure that these norms are drawn upon in the experimental procedure
(Krupka & Weber 2013, Smerdon et al. 2020, D’ Adda et al. 2016, Bicchieri & Dimant 2019).
In our study, individuals participated in a modified version of the social norms elicitation
task by Krupka & Weber (2013). In our social norms elicitation task, we asked participants
to evaluate the social appropriateness of various behaviours in different real-world scenarios.
Hence, this paper also considers the role of social norms in influencing discrimination or
favouritism in Zimbabwe. Therefore, we assess the relationship between social norms and
incidences of favouritism and discrimination.

This paper also attempts to mitigate the impacts of division using behaviourally informed
interventions. Behavioural public policy and behavioural public administration (Ewert &
Loer 2021, Gofen et al. 2021) have received increased attention (Bicchieri 2015, Ciriolo et al.
2019). Bicchieri (2015) find that norm-based interventions can alter individuals’ behaviour
when considering gender roles. In general, people form beliefs about others to explain divi-
sions between groups. Social norms, to an extent, govern behaviour in different environments
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and deviating from this behaviour can lead to punishment of various forms. Thus, social
norms and the framing around social norms can be effective policy tools (Cialdini et al. 2006,
Miller & Prentice 2016).

Our experiments are comprised of two main parts. Having asked participants about their
ethnicity, the first part of the experiments involved participants undertaking a variety of
within-subject experimental games using well-documented experiments in the literature -
the prisoner’s dilemma, dictator game, trust game and public goods game. In each game,
we reveal the receiver’s identity as Ndebele, Shona and Zimbabwean citizen. In other words,
participants have to distribute their endowment to an in-group, out-group and Mixed-group
member1. Following the games, individuals participate in a modified version of the social
norms elicitation task by Krupka & Weber (2013). In our social norms elicitation task,
we asked participants to evaluate the social appropriateness of various behaviours in dif-
ferent real-world scenarios; their own perceptions of the social appropriateness of actions,
the majority of in-group perceptions of the socially appropriate action, and the majority
of out-group perceptions of the socially appropriate action. Lastly, participants complete
a post-experiment questionnaire to identify demographic characteristics and self-reported
identity salience as a quantitative measure of polarisation.

In the second part of the experiment, participants are randomly assigned to one of the
two norm-based treatments and a control group who receive no information to evaluate
how behaviour can be shifted. We exogenously manipulate the prevailing norms before
undertaking the games, using two social norms: Heal, a prescriptive social norm (Farrow
et al. 2017) which details what people approve of doing, which we hypothesise will foster
greater cohesion between the two ethnicities and Divide, a proscriptive social norm which
details what people disapprove of doing, which we hypothesise will further separate the two
ethnicities. We expand on similar work by Bursztyn et al. (2020); however, in our study,
we include two novel manipulations rather than one. Therefore, in light of the polarisation
and division in Zimbabwe, we are also interested in investigating if differences between the
Shona and Ndebele can be bridged and how the division can be further fractured.

The analysis of identity, polarisation and discriminatory behaviour is consistent with the
literature. In-group favouritism and out-group discrimination is observed. In addition,
elicited beliefs strongly affect behaviour (Bigoni et al. 2019, Fischbacher & Gächter 2010). We
find that the self-reported measures of polarisation, such as individuals with more substantial

1Participants are told that the Zimbabwean receiver has a 50% probability that the individual is Shona
or Ndebele.
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alignment to their ethnic group, behave less cooperatively with out-group members. These
finding mirrors findings by Mill & Morgan (2021). In addition, we find that the norm
treatments have mixed effects on behaviour, with varying directional impacts.

This paper contributes to the behavioural literature by identifying the relationship between
discriminatory behaviour, social norms and the degree to which norms can be utilised as
practical policy tools. We also contribute to the growing incorporation of experimental
and behavioural economic methods and models within policy. Thirdly, to the best of our
knowledge, we contribute to the experimental discriminatory behaviour literature by using
Ndebele participants who have not been studied in the behavioural literature. We expand
on the pre-existing literature investigating the impact of naturally occurring identity groups
on social preferences and cooperation (Abbink & Harris 2012, Ahmed 2010, Carpenter &
Cardenas 2011, Chuah et al. 2013, Etang et al. 2011, Kim et al. 2017, Slonim & Guillen
2010).

The remainder of this paper is organised as follows. In section 2.2, we briefly discuss the rele-
vant literature and further background. In section 2.3, we identify the theoretical framework
and hypotheses. In the following section, we present our experimental design and procedure.
In section 2.5, we detail the results of the experiments. Lastly, in Section 2.6, we summarise
the study, identify some limitations, and provide recommendations for further research.

2.2 Background and related literature

2.2.1 The Zimbabwean context

Since gaining independence in 1980, although being a nationalist group, the Zimbabwean
state and ruling party has often appeared to favour Shona communities at times at the
expense of other minority communities (Ndlovu-Gatsheni 2011). Partly because, since in-
dependence, ruling politicians have been Shona-speakers (LeBas & Munemo 2019). As the
political party that led to independence, ZANU, may have successfully built an independent
state but failed to create a unified state (Ndlovu-Gatsheni 2012). Since the 1980’s political
conflict has been tied to ethnic groups (CCJP 1997), political parties became recognised
as Ndebele-speaking and Shona-speaking; different ethnic political leaders were put against
each other (Muzondidya & Ndlovu-Gatsheni 2007, LeBas & Munemo 2019). Following in-
dependence, President Robert Mugabe ordered the Fifth Brigade (a Shona armed force) to
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kill, rape and pillage areas that supported the opposing party, ZAPU. The ZAPU areas were
mainly within Matabeleland (mostly Ndebele areas within Zimbabwe). The explicit ethnic
targeting perpetuated differences between Shona and Ndebele and encouraged more radical
politics from both political parties (Muzondidya & Ndlovu-Gatsheni 2007).

ZANU-PF have often used and baited the national identity for their own purposes (On-
slow 2011). Research by Posner (2005) observed that ethnic identities signal an individuals
voting preferences and can have an effect in both political and non-political contexts. As
noted in Zambia, most political contests are based around ethnic or tribal divisions (Posner
2005). Moreover, democratic practices such as referenda can be used to further division and
polarisation (Mounk 2018). As political leaders highlight and unearth underlying cleavages
until one group is the in-group versus the ’other’ (McCoy et al. 2018). A pertinent case
in Zimbabwe was the 2000 Referendum. The 2000 Constitutional Referendum focused on
sovereignty and nationalism by emphasising the external other being whites (Onslow 2011).
The referendum also proposed a change to the constitution to give more power to the pres-
ident, the seizure of white-owned commercial farming land and significant restrictions on
freedom of the press and electronic media (Zimbabwe Human Rights NGO Forum 2001),
further threatening democratic processes (Laakso 2002, Mlambo 2013). Although the ref-
erendum was opposed. Leading up to the referendum, the government continued to use
identity politics and threatened a repeat of the Gukurahundi, the aforementioned genocide
of the Ndebele people in 1982. (Laakso 2002).

Therefore, the context in Zimbabwe provides a unique opportunity to analyse identity-based
behaviours within a socio-political, ethnic, and historical framework. Although the context
is unique to Zimbabwe, the relevance of such research extends beyond Zimbabwe’s borders.
The sentiments can be seen across the globe. The issues of ethnicity, nationalism and
identity struggles can be observed in many other countries. Moreover, Zimbabwe provides
an interesting research area to focus on by adding to the literature by using non-WEIRD
(Western, Educated, Industrialised, Rich and Democratic) countries (Chuah et al. 2023,
Henrich et al. 2010).

2.2.2 Us vs Them: Discriminatory behaviour

Social identity theory posits that cooperation and trust are more likely amongst members
with the same identity (Tajfel et al. 1971). Akerlof & Kranton (2000, 2005) identified so-
cial identities as influencing economic behaviours, where agents gain positive utility from
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behaviour that conforms with their group. Therefore, social identities form the basis for
taste-based and statistical discrimination. According to the theory, various social identities,
such as ethnicity, race, religion, nationality, gender, and artificial identities, can influence
social preferences and behaviour, which has been observed in the experimental literature
(Abbink & Harris 2012, Carpenter & Cardenas 2011, Chuah et al. 2013, Etang et al. 2011,
Kim et al. 2017, Slonim & Guillen 2010, Chen & Li 2009). A study by Ahmed (2010) used
a trust game and dictator game where the surname of the other player is revealed as either
non-European or European in origin, specifically a traditionally Swedish surname or non-
Swedish. Swedish men in the dictator game were found to display discriminatory behaviour
toward non-Swedish players, and non-European participants did not show discriminatory
behaviour towards others from a foreign background. Likewise, by revealing the surname
of the other player, Der Merwe & Burns (2008) found that revealing the other player’s
racial identity via surnames significantly impacts the contribution size. White participants
showed higher signs of in-group favouritism and out-group discrimination towards Blacks.
In contrast, Black participants showed minor variation in contribution between the different
surnames. In general, using this approach, researchers have identified different behaviour
between those whose surnames resonate with players and those who do not.

Several studies have used photos to reveal the identity of the other player (Burns 2004,
Eckel & Grossman 2004). Before accounting for racial diversity measures, Burns (2004)
found that Black and Coloured participants are both less trusting of and less trustworthy
towards Black senders and receivers, respectively. At the same time, White students did
not engage in exchange when the other player was Black, therefore choosing to discriminate
and foregoing a potential increase in endowment for interacting with Black players. Fong
& Luttmer (2011) found that photos of black charity recipients did not change behaviours
but changed perceptions, as participants perceived black recipients as less worthy of charity.
Hence, stereotyping or statistical discrimination influences charitable giving. An alternative
approach to revealing the identity of the players is through the experimenters explicitly
identifying the groups being investigated (Fershtman et al. 2005, Carpenter & Cardenas
2011, Etang et al. 2011). An experiment on villagers in Cameroon, using a trust game, triple
dictator Game, and risk game, found that villagers transfer significantly more to co-village
members (Etang et al. 2011). In this case, participants were explicitly informed by the
experimenter if the other player was someone from their village or another village for both
games. The authors found that senders are more inclined to transfer their endowment when
the other player is from the same village.
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Beyond ethnic and racial proximity, experiments have also tested other identity groups. An
experiment where half of the participants were students from a private Colombian univer-
sity and the other half were students in the US in a private college Carpenter & Cardenas
(2011), compared cooperative behaviour between homogeneous and intercultural players.
The authors found that interculturally interactions significantly change behaviour. Experi-
ments assessing the impact of religion on prosocial behaviour have observed mixed results,
both between religious groups and between the religious and non-religious (Ahmed & Salas
2009, Anderson & Mellor 2009, Benjamin et al. 2016, Karlan 2005, Tanaka & Camerer
2016). In addition, Bigoni et al. (2019) found differences in belief perceptions between the
Northern and Southern regions in Italy that impacts prosocial behaviour. Likewise, using
Belgium Flemish and Walloon Universities (Fershtman et al. 2005) and University students
in Malaysian, Britain and China (Chuah et al. 2007) the authors found in-group favouritism
and out-group discrimination.

An important factor when considering discriminatory behaviour is the context, environment,
composition of the groups and salience of the groups (Böhm et al. 2020, Bénabou & Tirole
2011a). For example, Chuah et al. (2007) found that Malaysian proposers playing on home
soil appear to be sensitive to the nationality of their opponents. Moreover, Balliet et al.
(2014) found that greater association with the in-group leads to more significant in-group
favouritism. Regarding the composition of groups Burns (2004) observed that areas of high
ethnic diversity and higher interactions between in-group and out-group members lead to
less discriminatory behaviour in South African High Schools. Likewise, a study that tests
trust and reciprocity between Belgian and Turkish participants, the largest ethnic minority
in Belgium (Bouckaert & Dhaene 2004), found that trust and reciprocity are equal regardless
of identity. Therefore, the frequency of interaction and the strength of identification may
play a role in statistical and taste-based discrimination.

Notably, Robinson (2016) identified that if participants increasingly identify with the wider
national identity, this leads to a fall in discriminatory behaviour. Similarly, Abbink & Harris
(2019) compare rival and non-rival groups and find that greater association with the in-group
leads to greater in-group favouritism. Although the extant literature investigates various
identity groups, the prevalence, ratio, and the degree and extent these groups interact may
largely impact the degree of discriminatory behaviour. Therefore, to clearly disentangle out-
group discrimination, we include the respective out-group and a neutral or non-rival group
(see Abbink & Harris (2019), the Zimbabwean receivers. Participants were informed that
the Zimbabwean receiver had a 50% probability of being either Ndebele or Shona.
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2.2.3 Group polarisation

Following social categorisation, subsequent group polarisation can arise (Mackie 1986). So-
cial divisions may be caused by underlying polarisation. The causes and effects of polar-
isation have been debated in the literature. Some of this controversy arises from varying
definitions and conceptualisations of polarisation. For instance, the literature on ethnic po-
larisation (Montalvo & Reynal-Querol 2005, Haagsma & Mouche 2013) and fractionalisation
(Alesina et al. 8, Fearon 2003) focus more on linguistic differences, geographical distances,
and measures of inequality. In other words, polarisation is generally used to analyse diversity
between people groups. However, other scholars have identified polarisation as spreading to-
wards the extremes of a bipolar spectrum (Duclos et al. 2003, Zhang & Kanbur 2009, Foster
& Wolfson 2010, Baliga et al. 2013). Likewise, this paper focuses on the relational processes
of polarisation and how people relate to one another (Lamont & Molnár 2002, Tilly 2004).
Polarisation herein is characterised by homogeneity within groups, heterogeneity between
groups, alternative groups having an insignificant effect on behaviour and greater conformity
to the extremes (Mackie 1986, Sunstein 2019a, Esteban & Ray 1994, Iyengar & Westwood
2015, Sunstein 1999). Given the context between these two groups, we argue that these
ethnicities are polarised.

The research has picked up on the different facets of polarisation, from group behaviours to
social norms. For instance, experimental research by Cason & Mui (1997) focuses more on
group conformity. Cason & Mui (1997) used the dictator game to identify group polarisation
and whether the individuals’ decisions will be significantly different from the group’s decisions
by varying the dictator game. The authors observed that group dynamics impact economic
decision-making, teams are more altruistic than individuals. In a similar vein, LeBas (2018)
and Talisse (2022) have found that polarisation in the right environment can positively
impact institutions and democratic practices. However, Luhan et al. (2009) found that
group environments are more selfish, and those selfish players have a greater impact on the
group - moving the group to the extreme.

Similarly, Sunstein (2019a) found that first movers who are more selfish or polarised in
discussions can pull group members towards the extreme. In addition, seminal research by
Mackie (1986) observed that information from a representative of the group leads to more
extreme social norms than information from a non-categorised individual. Therefore, we
are also interested in investigating the degree of pluralistic ignorance. Pluralistic ignorance
relates to the scenario when individuals’ own norms and perceptions differ from group norms
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(Smerdon et al. 2020, Miller & McFarland 1987, Bursztyn et al. 2020), these misperceived
norms can identify polarisation as group norms appear more extreme than the individual
(Mackie 1986, Sunstein 1999). This paper combines experimental findings from two-player
and multi-player games with self-reported polarisation measures to identify the extent to
which this polarisation has occurred and the effects on discriminatory behaviour.

Our examination of polarisation is threefold: We compare the differences between an indi-
vidual’s own and group perceptions to identify the movement to group extremes. We also
test the degree to which a neutral or non-rival group impacts behaviours. Lastly, we use self-
reported polarisation measures to further indicate the extent of affiliation - social identity
salience - with the in-group as opposed to the out-group.

2.2.4 Social norms dictate behaviours

Previous research has established that an individual’s behaviour across a broad spectrum of
contexts is affected mainly by incentives, norms and customs. The formation of norms is
ubiquitous in all societies (Elster 1989, Green 2012, Krupka & Weber 2013, Ostrom 1998).
Social norms are established from connections and exchanges with others; from this, expec-
tations regarding appropriate context-specific behaviour are developed (Ostrom 1998, Fehr
& Schurtenberger 2018). As outlined by Elster (1989), social norms focus on the appropriate
or inappropriate action, focusing on the action rather than the outcomes. In addition, norms
are shared and recognised in a group of people. These norms are self-enforced in social con-
texts; hence different settings such as diverse types of individuals, locations, cultures, and
time will affect the social norms adopted (Ostrom 1998). Seminal research by Krupka &
Weber (2013) identified a means of measuring social norms using incentivised experiments
via the social norms elicitation task. With the underlying assumption that an individual’s
utility increases as their material payoff increases. The amount of payoff received depends
on their actions being in accordance with the social norms. We test social norms using the
social norms elicitation task established by Krupka & Weber (2013); however, we use real-
world vignettes to glean an understanding of norms and behaviour that are more common
and realistic to participants.
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2.2.5 Norm-based interventions

The prevalence of social norms in economic decision-making also implies that drawing upon
certain norms can alter behaviours. Thus, social norms and subsequent framing of social
norms can be practical policy tools. Shifts in social norms can be catalysts for change,
improved health decisions, combating littering and further enforce institutions (Green 2012,
Acemoglu & Jackson 2017, Börzel & Risse 2016, Thaler & Sunstein 2008, Kallgren et al.
2000). To date, behaviourally informed policies have mainly focused on behavioural nudges
or sludges, information techniques, and defaults (Hansen & Jespersen 2013, Thaler 2018,
Thaler & Sunstein 2008). Nudges are policies that preserve individuals’ liberty whilst steer-
ing individuals to a targeted direction (Sunstein 2019a,b). In contrast, behavioural sludges
create frictions to inhibit a particular behaviour from achieving desired policy outcomes
(Thaler 2018, Lorenz-spreen et al. 2020). Behavioural policy tools, such as these, have var-
ied in application from environmental, education and health-related issues (Abrahamse et al.
2005, Barak-Corren 2021, Miller & Prentice 2016, Allcott 2011). Behaviourally informed
interventions constitute an updated methodological toolkit available for policies and initia-
tives. In contrast with traditional incentivised policies that may crowd out social preferences
(Bowles & Polania-Reyes 2012).

Utilising norm-based intervention can anchor participants to a specific reference point (Bruns
et al. 2018). The ‘social’ element of norms means that they should be shared across society.
Norm-based interventions can take the form of either descriptive or injunctive (Cialdini et al.
1991). Descriptive norms prescribe typical behaviour and the likelihood of others doing
the same. In contrast, injunctive are those norms that ‘prescribe what one should do or
should not do’. Nagatsu (2015) notes that social-based norms can impact social behaviour
via expectations or framing. Expectations create the assumption that others will behave
accordingly and cooperate among conditional cooperators. Whereas framing shifts actions
from ‘I’ to ‘We’, making agents consider the group’s utility above or equal to their own.
Therefore, referring or framing around a reference group can improve the effectiveness of
norm-based nudges (Andor et al. 2022). A further explanation for why norm nudges can
be effective in shifting behaviours is due to the individuals’ underlying preferences as either
collectivists or individualists (Mol et al. 2020, Guala et al. 2013).

A study conducted in Zimbabwe and Swaziland, Bicchieri (2015) found that norm-based in-
terventions can alter individuals’ behaviour when considering gender roles. Similarly, Bursz-
tyn et al. (2020) found that correcting the misperceived norms regarding women in work
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increased male acceptance and female participation in the labour force in Saudi Arabia. Ac-
cordingly, policymakers should not underestimate the power of social norms and the desire
to fit in or our willingness to do something depending on an awareness of what others do
(Bursztyn & Jensen 2017, Börzel & Risse 2016, Bursztyn et al. 2020). In this paper, we
focus on injunctive norms - what others find appropriate behaviour (Cialdini et al. 1991,
Farrow et al. 2017). By providing individuals with information on the norms of their group,
Heal, a prescriptive social norm that describes what people approve of doing, and Divide,
a proscriptive social norm which describes what people disapprove of doing. Individuals
can deliberate – that is, to use system two thinking2 – as they notice that their beliefs are
either shared or not with others within their network. Subjects then ensure that they behave
accordingly to comply with the norm (Bicchieri 2015, Miller & Prentice 2016).

2.3 Theoretical Framework

Group polarisation is closely linked to social identity formation and intergroup conflict.
Various theories have been identified to explain in-group favouritism and out-group dis-
crimination, such as bounded generalised reciprocity (Yamagishi & Kiyonari 2000) and the
evolutionary theory of group behaviours (Gintis et al. 2003). In this paper, we focus on
social identity theory (SIT). SIT posits that people either maximise in-group outcomes at
the expense of out-group outcomes, even in minimal or artificial groups (Tajfel et al. 1971).
Agents identify themselves based on mere self-categorisation into different groups separate
from their personal or individual traits. This categorisation has an emotional response which
leads to divergent behaviours between groups (Balliet et al. 2014). Likewise, Akerlof & Kran-
ton (2000, 2005) stress the importance of identity in influencing economic behaviour. The
authors suppose that economic agents gain utility from behaving appropriately with respect
to their social group. Identity with a specific group will impact behaviour with in-group
and out-group members (Chmura et al. 2005). This identity is internal to agents, and there
may be the threat of sanction if one deviates from the group’s norms; even when one is
by themselves, the identity that they prescribe themselves and the associated social norms
guides them to a particular behaviour, even at the expense of individual interest (Elster
1989). Hence, to avoid sanctioning and maintain positive self-esteem, agents conform to the

2Dual process model has shown two distinct systems. System 1 is automatic and unconscious. Whereas
System 2 is more deliberative and considered, which is likely to have more prolonged behavioural changes
(Dolan et al. 2012, Ölander & Thøgersen 2014, Rangel et al. 2008, Ohtomo & Hirose 2007). See John et al.
(2009) for a review of systems thinking and nudges.
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social identity, even at the cost of economic efficiency, often viewing their group as morally
right, whilst the out-group is the opposite.

We use a simple model of utility maximisation that follows Mill & Morgan (2021), as well
as the role of norm-compliance and identity mirroring Krupka & Weber (2013)3. Akerlof
& Kranton (2000) developed an economic theory that hypothesised that different identities
would alter the payoffs of certain actions. An individual i′s utility U(ai) depends on both
their actions and the degree to which their actions comply with the prevailing norms N(ai):

U(ai) = V (π(ai))+γN(ai)+(η)(πi(ai)−πj(aj)) (2.1)

The component V represents the value individuals place on the material payoff of action a.
The function increases in γ(ai), γ ≥ 0, as it increases, an individual will get higher utility
from complying with the norm - in other words, doing the socially appropriate action. With
N(ai) being a norm function. If people were completely concerned about economic efficiency
γ = 0, they would always choose the option that maximised payoff. Deviation from the
social norm yields disutility. This fear of deviation or disapproval of others can generate
a “psychological cost” (Fehr & Schurtenberger 2018). The “social multiplier” (Bénabou &
Tirole 2011b, p.6), is likely to drive a shift in behaviour in line with the social norm, which
we exogenously manipulate in the Heal and Divide treatments. Participants with a higher
γ will be more inclined to comply with cooperative social norms even in one-shot games.
However, lower levels of γ, suggest that these participants are on the threshold and are more
likely to deviate from the social norm.

The ethnic identity is given by η. Let η = 0 if participants share the same ethnic identity
as their opponent, and η = 1, otherwise. The utility of individual i is increasing in πi. The
decreasing utility in πj(a) is larger if the participants do not share the same ethnic identity
as their opponent. Thus, we hypothesise that polarisation will be more significant if they are
paired with an opposing ethnicity compared to a coinciding ethnicity. Therefore, agents yield
higher utility from maintaining positive self-esteem by conforming to group behaviour. Po-
larisation leads to stronger identification with the in-group, which will impact discriminatory
behaviour. See for example, Appendix A, for additional theoretical framework.

Hypothesis 1 Participants discriminate more if they are paired with an opposing ethnic
group member.

3For all four experimental games we maintain the same definitions
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Hypothesis 2 The more strongly individuals identify with their ethnicity (or the more po-
larised), the greater the discriminatory behaviour.

Hypothesis 3 Following the Heal treatment, participants will be more prosocial towards
out-group members.

Hypothesis 4 Following the Divide treatment, participants will be less prosocial toward
out-group members.

2.4 Experimental Method

In the following, we present the experimental design, the procedure and other measures of
interest. We use lab-in-the-field experiments conducted in Zimbabwe. To ensure the robust-
ness and external validity of our research we use several experimental games to disentangle
willingness to coordinate, cooperate, exhibit altruism and trust. In line with the litera-
ture, we use several experimental games, beliefs and social norm (see for example, (Bigoni
et al. 2019, Etang et al. 2011, Kim et al. 2017, Kimbrough & Vostroknutov 2016) to capture
pro-social behaviours. Moreover, Wang & Navarro-Martinez (2023) find that aggregating
pro-social behaviour measures can enhance the external validity of experimental research.
Therefore, when investigating social norms behaviours, we use an aggregated measure of
behaviour in each experimental game, respectively.

2.4.1 Prisoner’s Dilemma (PD)

The prisoner’s dilemma is a two-player game where the players can choose between two
strategies: cooperate (C) or defect (D). Each participant knows how much they could gain,
but this depends on the other participant’s choice (see Table 3.1). Decisions are made si-
multaneously. Thus an individual is not aware of the decision made by the other individual
until after they both make a decision. Participants who choose an outcome with the least
difference between themselves and the other player indicate a preference to cooperate (C, C);
this is the Pareto-dominant strategy since there is no other option that gives both players
a higher payoff. However, preferences to defect are indicated by participants choosing the
outcome with the highest individual payoff, even if there is a significant difference between
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payoffs between participants (Cardenas & Carpenter 2008). Defecting is the dominant strat-
egy (D, D) (see Figure A.1 for the table shown to participants). The strategy is dominant
as it is the best outcome for the individual player regardless of what the other player does.
The Pareto-dominant outcome (C, C) is superior to the dominant strategy as players are
better off relative to the Nash equilibrium. The assumption of dominance in the prisoner’s
dilemma means that utility maximising agents will choose the strictly dominant outcome
(Camerer 2011). Participants are tasked with making incentivized decisions between an in-
group, out-group and mixed-group receiver; this indicates if preferences toward cooperation
change depending on the social identity of the partner4.

Table 2.1: Payoff Matrix (Prisoner’s Dilemma)

Player 2
Defect Cooperate

Player 1 Defect (1,1) (10,0)
Cooperate (0,10) (5,5)

The one-shot Prisoner’s Dilemma measures taste-based discrimination, which is indicated
by the difference in cooperation between in-group and out-group matching. We use the
prisoner’s dilemma because we can specifically identify taste-based discrimination. We also
elicited participants’ beliefs regarding the decisions of others, which measures statistical
discrimination.

Figure 2.1: Prisoner’s Dilemma in the experiment (in points)

41 point correlates to $US0.50.

23



2.4.2 Dictator Game (DG)

The dictator game by Roth & Erev (1995) is a decision-making task that tests if agents are
purely self-interested. Player A (the dictator) is endowed with 10 points for each receiver;
they can decide to keep it all or to share this endowment with Player B. If Player A allocates
an amount to Player B, Player A gets to keep the remaining amount. A fair outcome would
be to share the endowment equally between the two participants. In this paper, participants
are tasked with making incentivized decisions between in-group, out-group and mixed-group
receivers. Differences in the amount sent to the receiver who are in-group, out-group and
mixed-group members indicate discriminatory behaviour - precisely, the sender’s behaviour
measures taste-based discrimination (Grosskopf & Pearce 2017).

Figure 2.2: Dictator Game - Sender

Figure 2.3: Dictator Game - Beliefs

2.4.3 Trust Game (TG)

The trust game by Berg et al. (1995) identifies the degree of trust and reciprocity between
participants. The trust game is a two-player game where Player A is endowed with 10 points
for each receiver. Player A is tasked with deciding how much endowment (x), if any, to send
to Player B. Any amount Player A does not send, they can keep. The amount they send to
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player two is multiplied by 1.5. Player B receives the amount sent by Player A (3x). Player
B decides how much to return (y) to Player A, with y ≤ 3x.

Final payoffs are PA(x,y) = E −x+y for player A, and PB(x,y) = 3x−y for player B.

The amount transferred (x) measures player A’s trust. Any positive contribution from Player
A indicates that they ‘trust’ that either the in-group, out-group or mixed-group reciprocate
any positive contribution. However, Player A is vulnerable as Player B may choose to keep
all positive contributions for themselves. Participants are asked to make decisions as both
Player A and Player B.

Figure 2.4: Trust Game - Sender

Figure 2.5: Trust Game - Beliefs

2.4.4 Public Goods Game (PGG)

Participants play the game with three other players in the public goods game (PGG) by
Gächter & Fehr (1999). Participants make contributions to the common pot, the total con-
tribution is multiplied by a factor α (1 < α < n) , where n denotes the number of participants.
The contributions will be equally re-distributed between all four participants: the PGG tests
cooperativeness and the degree of prosocial behaviour.
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Each participant is endowed with 10 points for each receiver and is asked to decide how
much to keep or contribute to a public good. The sum of the group’s payoff is multiplied by
1.5, which is shared equally between the four participants. The PGG occurred with homoge-
neous groups or politically mixed groups. Participants are tasked with making incentivized
decisions between in-group (n−1), out-group (n−1) and mixed-group (n−1) players. The
final payoff for the game for each participant is given by:

πi = 10−gi + 1.5
4

4∑
j=1

gj (2.2)

The public goods game has two equilibria, a Nash equilibrium and a Pareto optimal outcome.
The Pareto (or socially) optimal equilibrium occurs when you cannot make any participants
better off through the reallocation of payoffs. In the PGG, this occurs when there is full co-
operation, put differently, when all players contribute their entire endowment to the common
pot. The Pareto optimal outcome suffers from being a weak equilibrium. The alternative
non-cooperative equilibrium is stronger. If someone from the group deviates from the so-
cially optimal outcome due to the presence of free-riders, then more and more participants
will free-ride over time. At the alternative equilibrium, if an individual deviates and begins
to contribute more than zero, contributions will quickly go back to zero. Therefore, the dom-
inant strategy is to contribute zero of their points to the common pot. We use the public
goods game as it examines taste-based discrimination in the one-shot game.

Figure 2.6: Public Goods Game - Sender
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Figure 2.7: Public Goods Game - Beliefs

2.4.5 Belief elicitation

Given this paper’s focus, games categorised as social dilemmas were used to identify discrim-
inatory behaviour. We also elicited participants’ beliefs regarding others’ decisions for all
social dilemma games. Hence, participants made decisions as senders and were also tasked
with considering the receiver’s decisions. Belief elicitation occurs after the one-shot games
listed above to identify an agent’s belief about the state of the world. Participants must
consider how much of the endowment the receiver would send to them if their roles were
reserved. This reveals their beliefs about the other players. In particular, we elicited their
beliefs about in-group, out-group and mixed-group players as participants may expect less
cooperative and prosocial behaviour from in-group members (Ferraro & Cummings 2007).
The literature has shown that beliefs about others’ behaviour can affect instances of cooper-
ation and prosocial behaviour (Fischbacher & Gächter 2010, Gächter & Renner 2010, Guala
et al. 2013). Belief elicitation was incentivizied, we matched their beliefs ex post (De Geest
& Stranlund 2019, Schotter & Trevino 2014, Gächter & Renner 2010). In general, people
form beliefs about others to explain divisions between groups. Therefore, belief elicitation
allowed us to identify statistical discrimination.

2.4.6 Social Norms Elicitation Task

We also elicited social norms using the seminal method by Krupka & Weber (2013). The
method applied deviates from Krupka & Weber (2013) by using real-world scenarios rather
than the allocator game. This removes the abstract nature of game-based situations to
enable more realistic ideas of social norms. Additionally, participants are asked to evaluate

27



each scenario three times, first considering their perceptions of the social appropriateness of
the provided action, then what most people that belong to their in-group and what most
people that belong to a different identity group consider socially (in)appropriate.

Participants’ beliefs about social norms are incentivized, as they are made aware that their
decisions will be matched with the modal response of Shona and Ndebele participants. The
incentivization of the social norms task is vital as norms are perceived collective behaviours
(Akerlof & Kranton 2005, Elster 1989, Green 2012, Ostrom 1998). Nonetheless, in this study,
participants are asked to evaluate their perceptions before that of the group in which they
belong and the out-group. All participants are asked to evaluate the scenarios in this way to
provide insight into the difference between personal convictions and social norms 5. We used
a within-subject design to control for idiosyncrasies in participants (D’ Adda et al. 2016).
Participants evaluated the following scenarios:

• Pay Scenario - A manager of a company shows favouritism to certain employees. The
manager gives a pay rise to people who are the same ethnicity as the manager.

• Tax Scenario - Suppose that a shop owner falsely reports sales, which leads to them
paying less tax.

• Family Scenario - Suppose someone in your family wants to get married to someone
in the opposite ethnicity.

• Briber Scenario 1 - You see a manager bribing a public official to get a contract. How
appropriate is it to report the manager.

• Bribe Scenario 2 - A citizen is made aware of this bribe. How appropriate is it to
punish the manager.

5Note that the social norm elicitation task occurred after the experimental games. However, D’ Adda
et al. (2016) found limited evidence of order effects of norm elicitation task.
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2.4.7 Stage 2

Figure 2.8: Experimental Summary

In the second part of the experiment, participants are randomly assigned to the treatment
conditions. Participants receive information about the prevailing social norms. Therefore,
we can explicitly identify the direction of the effects of the norm-based intervention. More
specifically, if it’s any information or what information that matters. Participants in the first
treatment group are given feedback on previous respondents with shared social norms from
the in-group and out-group, labelled the HEAL treatment. In the second treatment group,
participants are given feedback on different and diverging social norms between the in-group
and out-group; this treatment is labelled the DIVIDE treatment. Norms surrounding marital
linkages between Shona and Ndebele people were used as Muzondidya & Ndlovu-Gatsheni
(2007) found that marriages were used as an instrument to either facilitate or further fracture
connections in Zimbabwe, see Figure 2.9 and Figure 2.10. The Control group receives no
information regarding social norms.

After being placed into one of the three treatment groups, participants are given the same
games, social norms elicitation task and post-experiment questionnaire as those in part one.
See Figure 2.8 for a summary of experiments. The random allocation of the intervention
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occurs before the games are played so that social norms are primed. This brings norms to
the forefront and increases norm compliance. Besides the different information shown to
participants, the remainder of the experiment is unchanged across treatments.

Figure 2.9: Social Norm nudge - HEAL

Figure 2.10: Social Norm nudge - DIVIDE
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2.4.8 Procedure

The experiments were conducted in Zimbabwe, over several sessions at Marondera Agricul-
tural University, Harare Polytechnic, Nyadire Teaching College, Lupane State University,
and University of Zimbabwe 6. At the beginning of the in-person sessions, participants re-
ceived written instructions and were given the opportunity to ask questions privately 7. They
were informed that they would receive a fixed participation fee ($US2) and an additional
payoff that would differ for each participant. Participants were truthfully told that one of
their choices would be randomly selected at the end of the experiment to determine their
payoff. See Appendix A for instructions. Participants joined the experiment voluntarily by
responding to an email and flyer sent to all students prior to the experimental sessions, alter-
natively, after being invited through Prolific. All participants were tasked with undertaking
the prisoner’s dilemma, dictator game, trust game, and public goods game 8 and the social
norms elicitation task. Participants did not receive any feedback from the games undertaken.

Following these tasks, all participants completed a post-experiment questionnaire. In the
post-experiment questionnaire, we asked participants questions about their perceptions to
shed light on their subjective views on their identities. Firstly, participants were asked
if they were Ndebele or Shona. Secondly, participants were given the option to decide if
they identify as either African, Ndebele, Shona or Zimbabwean. This allows us to glean the
extent of affiliation of the identity groups. For instance, participants may prefer the social
categorisation of being Zimbabwean or African. They then assess to what extent they align
with their in-group identity. Thirdly, we asked participants to evaluate how proud they are
to be their in-group identity; the question is coded to run from 1 to 4, 1 being “not proud at
all” to 4 being “very proud”. Additionally, to ensure that the heterogeneity between these
two groups of interest is not neglected, data such as sex, education, ethnicity, employment
status, household size, and marital status, as well as information such as age and income
variables, are collected to use as controls in the analysis of the research.

6Experiments were conducted in English. However, Ndebele and Shona translations were available for
participants who needed them.

7The instructions used were neutral and aimed not to detail the objectives of the experiment.
8The games are randomised to prevent any ordering effects
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2.5 Results

The following analysis begins by testing the differences in behaviours between the two identi-
ties. We also consider the role of self-reported identity preferences for cooperation as a proxy
for polarisation. In our analysis, we include these in our main regression models. Following
this, the effect of the social norm-based intervention is analysed. Lastly, we evaluate the
influence of the social norm-based intervention on behaviours and norm evaluations.

Table D1 summarises the baseline characteristics of the participants in the experiment. Con-
sistent with the regional context, we have more Shona participants than Ndebele. Over half
of the participants are Shona (Comparative Constitution Project 2018). Most participants
across all treatments are between 18 and 44 years old. Similarly, the majority of participants
are in or have a University Degree. 9. We used a student population to ensure a sufficient
level of literacy. Students are commonly used in experimental research. As noted by Belot
et al. (2015) and Snowberg & Yariv (2021), a comparison of the experimental literature re-
veals little difference between student and non-student populations. Similarly, Lane (2016),
found that both students and non-students seem to exhibit comparable levels of discrimi-
nation. In addition, the demographic characteristics of the students in our study revealed
a greater level of non-traditional-aged students. The inclusion of a considerable number of
mature students provides our student sample with greater variation.

9A note of caution is due here. Since the data collected was halted due to the onset of the COVID-19
pandemic, we were unable to conduct the experiments with the anticipated number of participants. This
also impacted the distribution of characteristics across treatments.

32



Table 2.2: Summary Statistics

All Control Heal Divide
Identity
Ndebele 20.58 23.66 10.20 11.76
Shona 79.42 76.34 89.80 88.24
Self-identity (%)

African 44.19 48.90 32.65 29.41
Ndebele 11.94 6.17 8.16 26.47
Shona 4.84 3.08 8.16 11.76
Zimbabwean 39.03 41.85 30.61 32.35

Socio-economic characteristics
Age (%)

18-24 45.67 57.20 17.31 13.16
25-34 27.16 27.43 28.85 31.58
35-44 10.45 26.34 15.38 25.79

Female (%) 62.28 62.95 67.35 50.00
Single (%) 62.79 71.05 44.90 32.35
Household size 4.59 4.81 4.14 3.79
Risk 7.30 7.50 6.73 6.79
Tertiary education (%) 88.10 88.16 89.80 85.29
Employment status (%)

Student 58.33 69.87 24.49 29.41
Employed part-time 6.09 4.80 6.12 14.71
Employed full time 24.04 15.28 51.02 44.12
Self employed 4.49 3.93 33.3 2.94

Polarisation measures
Aligned with Ndebele identity
(%)

39.68 48.46 12.24 20.59

Aligned with Shona identity (%) 76.77 77.53 75.51 73.53
Proud of identity 86.45 92.95 65.30 73.53
Observations 423 270 78 75
Note: Baseline summary statistics of participant characteristics in the experiment.

We begin by testing the differences in the self-reported polarisation measures between the two
ethnolinguistic identities. There is a statistically significant difference in reported alignment
with the Ndebele identity between Shona and Ndebele participants (Wilcoxon rank-sum test
p=0.000). Similarly, individuals who align highly to the Shona identity (Wilcoxon rank-sum
test p=0.000). However, we find no statistically significant differences in being proud of
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being Ndebele or Shona (Wilcoxon rank-sum test p=0.227). Hence, within the sample of
participants, there is a clear difference between those who identify as Ndebele and those who
identify as Shona. Nevertheless, being proud of that identity has similar evaluations between
the two ethnicities.

Throughout the analysis, discriminatory behaviour is identified as having lower contributions.
In contrast, favouritism is identified as greater contributions. We anticipate that this will be
motivated by having a shared identity. We now turn to the levels of discriminatory behaviour
observed in each economic game.

2.5.1 Prisoner’s Dilemma

In the prisoner’s dilemma, participants chose between cooperating or defecting, labelled
as one if the participant decided to coordinate, zero otherwise. We find that the beliefs
about Zimbabwean and Shona participants’ likelihood of coordination are 0.60 and 0.56,
respectively, which is less than actual coordination with Zimbabwean and Shona receivers
which is 0.72 and 0.72, respectively. Whereas beliefs about Ndebele participants’ likelihood
of coordination is 0.48, which is greater than actual coordination with Ndebele players 0.40,
see Figure 2.11. Compared to the mean level of coordination, Shona participants coordinate
more than the mean when the receiver is Zimbabwean and Shona, respectively, but less than
the mean level of coordination for Ndebele participants, see Figure 2.12. In comparison,
Ndebele participants contribute more than the mean level of coordination when coordinating
with Ndebele receivers (in-group) only.

We use Wilcoxon rank-sum tests to test differences in coordination in the prisoner’s dilemma
game. Coordination is statistically different between the two ethnic groups when coordinat-
ing with a Ndebele participant (p = 0.000). There is a statistically different level of coor-
dination between the two ethnicities when coordinating with the Shona receiver (p=0.007).
There are no significant differences between the two ethnic groups when coordinating with a
Zimbabwean receiver (p= 0.292). Therefore, we find evidence of polarisation and taste-based
discrimination because we observe differences in contributions between the two ethnicities
depending on the receiver’s identity. Consistent with our hypothesis, we find no statistical
difference between the two groups if the receiver is Zimbabwean.
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Figure 2.11: Prisoner’s Dilemma (Mean coordination and beliefs)
Note: The figure shows the percentage of participants choosing cooperation (=1) and the beliefs of others

choosing to cooperate. Orange bars present beliefs and the blue bars present the amount sent for each
receiver (Zimbabwean, Shona and Ndebele). Error bars indicate 95% confidence intervals.

Figure 2.12: Prisoner’s Dilemma (mean-centred)
Note: Zero line shows the pooled mean coordination as a benchmark. Orange bars show differences from

the mean likelihood of coordination by Shona participants. Blue bars show differences from the mean
likelihood of coordination by Ndebele participants.

In Table 2.3, we analyse coordination behaviour in the prisoner’s dilemma and identity. In
columns (1) and (2), the dependent variable is the likelihood of coordination with Ndebele
receivers. In columns (3) and (4) the dependent variable is the likelihood if coordination
with Shona receivers. Lastly, in columns (5) and (6), the dependent variable is the likelihood
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of coordination with Zimbabwean receivers. Shona denotes a dummy variable with a value
of one if the participant is Shona and zero if the participant is Ndebele. We find evidence of
in-group favouritism and out-group discrimination. However, our findings are not robust to
the inclusion of controls. We find that beliefs about Ndebele players significantly influence
behaviours.

We obtain consistently insignificant results from our identity salient measures10. We do,
however, observe that individuals highly aligned with the Ndebele identity are more likely to
coordinate with their in-group (Ndebele receivers) and less likely with the out-group (Shona
receivers). In addition, individuals who are proud of their identity (proud) are more likely
to coordinate with Zimbabwean receivers.

Table 2.3: Probit regression Prisoner’s Dilemma by contribution

Dep. variable: Coordi-
nate(=1, 0 otherwise)

Transfer to Ndebele Transfer to Shona Transfer to Zim

(1) (2) (3) (4) (5) (6)
Shona(=1, Ndebele=0) -0.320*** -0.063 0.554*** 0.083 0.044 -0.092

(0.103) (0.150) (0.214) (0.236) (0.083) (0.200)
Beliefs 0.419*** 0.440*** 0.019 0.041 0.294 0.271

(0.125) (0.107) (0.168) (0.143) (0.187) (0.199)
Self-identity (Base = African)

Ndebele 0.380 0.737 0.000
(0.383) (0.501) (.)

Shona -0.409 -0.131 -0.075
(0.435) (0.639) (0.355)

Zimbabwean 0.146 0.022 -0.012
(0.231) (0.319) (0.212)

Polarisation

Shona align -0.009 0.149 -0.031
(0.090) (0.099) (0.088)

Table 2.3 – continued from previous page
Transfer to Ndebele Transfer to Shona Transfer to Zim

(1) (2) (3) (4) (5) (6)

10We are unable to report coefficients for Ndebele self-identity due to insufficient observations.
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Ndebele align 0.136** -0.259* -0.126
(0.065) (0.151) (0.121)

Proud 0.199 0.289 0.383*
(0.197) (0.321) (0.214)

Controls NO YES NO YES NO YES

Constant 0.057 -1.790 -0.363 -1.337 0.355** -0.739*
(0.219) (1.202) (0.329) (0.914) (0.172) (0.443)

N 278 266 278 266 278 254

Note: Standard errors clustered at the subject level in parentheses.*** p<0.01,** p<0.05,* p<0.10.

2.5.2 Dictator Game

Figure 2.13 shows the share of dictators that choose to cooperate and their corresponding
beliefs. Of their endowment of 10 points, for each receiver, beliefs are greater than actual
transfers. Beliefs for Zimbabwean, Shona and Ndebele receivers are 6.25, 5.66 and 5.15,
respectively. Transfers for Zimbabwean, Shona and Ndebele receivers are 5.84, 4.68 and
5.19. In Figure 2.14, zero indicates the mean contributions for all receivers. Compared
to mean contributions, Shona participants contribute less to Zimbabwean and Ndebele re-
ceivers. However, Shona participants contribute more than the average contributions to the
in-group. Whereas Ndebele participants contribute more than the mean level of contribu-
tions to Zimbabwean (non-rival group) and Ndebele (in-group) receivers, but less for Shona
receivers (out-group).

Testing for differences in contributions by ethnic identity. We find a statistically different
contribution between the two ethnicity groups when contributing to Ndebele participants
(Wilcoxon rank-sum test p=0.000). However, we find no statistically significant differences
in contributions when contributing to Shona participants and Zimbabwean participants by
ethnic groups (Wilcoxon rank-sum test p=0.443 and p=0.338, respectively).
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Figure 2.13: Dictator Game (Mean contributions and beliefs)
Note: The figure shows the amount the dictators (senders) choosing to cooperate with and the beliefs

about the corresponding receiver. Orange bars show beliefs, and the blue bars present the amount sent
for each receiver (Zimbabwean, Shona and Ndebele). Error bars indicate 95% confidence intervals.

Figure 2.14: Dictator Game (mean-centred)
Note: Zero shows the mean as the benchmark. Orange bars shows differences from mean transfers by

Shona participants. Blue bars show transfers different from the mean by Ndebele participants.

Table 2.4 presents OLS model estimates of cooperation on identity and the intervention, in-
cluding additional controls, polarisation, sex, employment status, age, household size, marital
status and risk. In columns (1) and (2), the dependent variable is the amount of coopera-
tion (or transfers) with Ndebele receivers. In columns (3) and (4), the dependent variable
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is the amount of cooperation (or transfers) with Shona receivers. Lastly, in columns (5)
and (6), the dependent variable is the amount of cooperation (or transfers) with Zimbab-
wean receivers. We find evidence of discriminatory behaviour, Shona dictators (participants)
transfer less than Ndebele dictators when the transfer goes to Ndebele receivers. Conversely,
Shona dictators favour their in-group. In addition, we find that Shona participants transfer
more than Ndebele dictators to Zimbabwean receivers in column (6). Beliefs regarding oth-
ers’ behaviours significantly impact transfers in the dictator game. Beliefs regarding each
respective receiver lead to greater amounts sent to the receiver.

Using self-reported identity measures, we find that participants who self-identify as Nde-
bele, when given a broader choice of identities, significantly reduce transfers to Zimbabwean
receivers than individuals who chose to identify as African. Whilst the other polarisation
measures do not significantly impact trust.

Table 2.4: OLS regression Dictator Game by contribution

Dep. variable: Amount sent
to receiver

Transfer to Ndebele Transfer to Shona Transfer to Zim

(1) (2) (3) (4) (5) (6)
Shona(=1, Ndebele=0) -1.046*** -0.620* 0.183 0.530* -0.175 0.497**

(0.190) (0.298) (0.277) (0.249) (0.215) (0.148)

Beliefs 0.480*** 0.463*** 0.520*** 0.536*** 0.612*** 0.632***
(0.041) (0.035) (0.033) (0.036) (0.051) (0.064)

Self-identity (Base = African)

Ndebele 0.234 0.100 -0.760**
(0.586) (0.461) (0.315)

Shona 0.177 -0.090 -0.169
(0.583) (0.630) (0.441)

Ndebele 0.341 -0.029 -0.371
(0.307) (0.221) (0.324)

Polarisation

Shona align -0.088 -0.283 -0.282
Table 2.4 – continued from previous page

Transfer to Ndebele Transfer to Shona Transfer to Zim

(1) (2) (3) (4) (5) (6)
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(0.157) (0.228) (0.175)
Ndebele align 0.157 -0.053 0.052

(0.126) (0.153) (0.110)
Proud -0.041 0.410 -0.005

(0.124) (0.229) (0.208)
Controls NO YES NO YES NO YES

Constant 4.054*** 2.414* 1.911*** -0.016 2.184*** 0.582
(0.458) (1.136) (0.566) (1.117) (0.556) (1.497)

N 344 303 344 303 344 303

Note: Standard errors clustered at the subject level in parentheses. ***p<0.01,** p<0.05,* p<0.10.

2.5.3 Trust Game

Figure 2.15 shows beliefs and actual transfers for each receiver. Participants’ beliefs of other
Zimbabwean, Shona and Ndebele receivers are 6.23, 5.84 and 5.44, respectively. Actual
transfers for Zimbabwean, Shona and Ndebele receivers are lower than beliefs at 6.19, 5.49,
and 5.16, respectively. In Figure 2.16, zero indicates the mean contributions for all receivers.
Compared to mean contributions, Shona participants contribute less to Zimbabwean and
Ndebele receivers. However, Shona participants contribute more than the average contribu-
tions to the in-group. Whereas Ndebele participants contribute more than the mean level of
contributions to Zimbabwean (mixed group) and Ndebele (in-group) receivers, but less for
Shona receivers (out-group).

We also examine differences in contributions by ethnic identity using a non-parametric rank-
sum test. In the trust game, we find a statistically different contribution between the two
ethnicity groups when contributing to Ndebele participants (p=0.000). However, we find
no statistically significant differences in contributions when contributing to Shona partici-
pants and Zimbabwean participants by ethnic groups (p=0.206 and p=0.135, respectively).
Therefore, we find evidence of Taste-based discrimination when the receiver is Ndebele.
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Figure 2.15: Trust Game (Mean contributions and beliefs)
Note: The figure shows the amount the sender chooses to trust (transfer) and the beliefs of the correspond-

ing receiver. The orange bars show beliefs, and the blue bars present the amount sent for each receiver
(Zimbabwean, Shona and Ndebele). Error bars indicate 95% confidence intervals.

Figure 2.16: Trust Game (mean-centred)
Note: Zero shows the mean as the benchmark. Orange bars show differences from mean transfers by Shona

participants. The blue bars show transfers different from the mean by Ndebele participants.

Table 2.5 presents OLS model estimates of cooperation on identity and the intervention, in-
cluding additional controls, polarisation, sex, employment status, age, household size, marital
status and risk. In columns (1) and (2), the dependent variable is the amount of cooperation
(or transfers) with Ndebele receivers. In columns (3) and (4), the dependent variable is the
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amount of cooperation (or transfers) with Shona receivers. Lastly, in columns (5) and (6), the
dependent variable is the amount of cooperation (or transfers) with Zimbabwean receivers.
Shona trustors (participants) transfer more to other Shona receivers. However, this result
is not robust to the inclusion of controls; see columns (3) and (4). We also observe that
Shona trustors transfer less than Ndebele receivers to Zimbabwean receivers. We observe
that beliefs significantly determine behaviours. Beliefs about Ndebele, Shona and Zimbab-
wean players in the role of sender increase transfers to Ndebele, Shona and Zimbabwean
receivers.

Surprisingly, individuals who self-identify as Ndebele transfer more to Shona receivers.
Whereas individuals who self-identify as Shona contribute less to Ndebele receivers. We
speculate that this finding is due to the potential for reciprocity, with individuals choosing
the Ndebele identity from a selection of options, anticipating that Shona participants are
more likely to reciprocate. Regarding the self-reported polarisation measures, being proud
of one’s identity increases trust toward Shona receivers.

Table 2.5: OLS regression Trust Game by contribution

Dep. variable: Amount sent
to receiver

Transfer to Ndebele Transfer to Shona Transfer to Zim

(1) (2) (3) (4) (5) (6)
Shona(=1, Ndebele=0) -0.192 0.000 0.403* 0.273 -0.265* -0.532**

(0.116) (0.367) (0.178) (0.310) (0.129) (0.176)
Beliefs 0.623*** 0.596*** 0.647*** 0.647*** 0.692*** 0.691***

(0.035) (0.038) (0.026) (0.025) (0.055) (0.062)
Self-identity (Base = African)

Ndebele 0.547 0.399* -0.199
(0.359) (0.194) (0.303)

Shona -0.761* -0.473 0.200
(0.401) (0.389) (0.303)

Zimbabwean -0.004 0.154 -0.126
(0.186) (0.281) (0.271)

Polarisation

Table 2.5 – continued from previous page
Transfer to Ndebele Transfer to Shona Transfer to Zim

(1) (2) (3) (4) (5) (6)
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Shona align 0.174 -0.002 0.016
(0.250) (0.132) (0.139)

Ndebele align 0.319 -0.111 -0.085
(0.175) (0.111) (0.108)

Proud -0.136 0.389** 0.123
(0.198) (0.141) (0.091)

Controls NO YES NO YES NO YES
Constant 2.134*** 1.263 1.092** -0.100 2.291*** 3.474***

(0.283) (0.846) (0.415) (1.049) (0.404) (0.660)

N 344 303 344 303 344 303

Note: Standard errors clustered at the subject level in parentheses.*** p<0.01,** p<0.05,* p<0.10.

2.5.4 Public Goods Game

Figure 2.17 shows the beliefs and the actual receivers. We find that participants’ beliefs of
other Zimbabwean and Shona players are 5.82 and 5.46, respectively, slightly lower than the
amount sent. In comparison, the amount sent to Zimbabwean and Shona receivers are 5.86
and 5.51. In contrast, beliefs about Ndebele players are slightly greater than the amount
sent (5.11 and 5.026, respectively). In Figure 2.18, zero indicates the mean contributions
for all receivers. Compared to mean contributions, Shona participants contribute less to
Zimbabwean and Ndebele receivers. However, Shona participants contribute more than
the average contributions to the in-group. Whereas Ndebele participants contribute more
than the mean level of contributions to Zimbabwean (mixed group) and Ndebele (in-group)
receivers, but less for Shona receivers (out-group) 11.

Again, we also examine differences in contributions by ethnic identity using Wilcoxon rank-
11Throughout the games, we observe high levels of contributions. Gächter & Renner (2010) find that

there are cultural differences in the amount of contributions in the PGG at the aggregate level. In addition,
Cardenas & Carpenter (2008) compares trust games conducted with student and non-student participants
worldwide and finds a range of amounts sent from 0.30 to 0.73, mean equal to 0.51 and a standard deviation
of 0.10. Our trust game findings are within the standard deviation of the mean. Kohler (2013) find high
levels of transfers in experiments conducted in Zimbabwe.
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sum test. In the public goods game, we find statistically different levels of cooperation
across all choice contexts - as the identity of the three receivers varies - by the two ethnic
groups (p=0.002, p=0.099, p=0.002). Hence, we find evidence of taste-based discriminatory
behaviour between the two ethnic groups across all receiver identities.

Figure 2.17: Public Goods Game (Mean contributions and beliefs)
Note: The figure shows the amount the sender chooses to send and the beliefs of the corresponding receiver.

The orange bar shows beliefs, and the blue bars present the amount sent for each receiver (Zimbabwean,
Shona and Ndebele). Error bars indicate 95% confidence intervals.

Figure 2.18: Public Goods Game (mean-centred)
Note: Zero shows the mean as the benchmark. The orange bars shows differences from the mean points sent

by Shona participants. The blue bars show differences from the mean points sent by Ndebele participants.
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Table 2.6 presents OLS model estimates of cooperation on identity and the intervention, in-
cluding additional controls, polarisation, sex, employment status, age, household size, marital
status and risk. In columns (1) and (2), the dependent variable is the amount of cooperation
with Ndebele receivers. In columns (3) and (4), the dependent variable is the amount of
cooperation with Shona receivers. Lastly, in columns (5) and (6), the dependent variable is
the amount of cooperation with Zimbabwean receivers. Shona participants send more than
Ndebele dictators when the point goes to Shona and Zimbabwean receivers. However, this
result is not robust to the inclusion of controls. Beliefs significantly influence behaviours.
The beliefs regarding how Ndebele and Shona people would behave significantly increase
contributions for all receivers.

Self-identifying as Ndebele reduces points sent to Shona receivers. In addition, self-identifying
as Zimbabwean reduces points sent to Shona and Ndebele receivers. Qualitatively we observe
positive transfers to Zimbabwean receivers, although this is not significantly different. The
self-reported polarisation measures reveal that being highly aligned to the Shona identity
decreases points sent to Ndebele and Zimbabwean receivers. Being proud of one’s identity
increases points sent to Shona receivers.

Table 2.6: OLS regression Public Goods Game by receiver

Dep. variable: Amount sent
to receiver

Transfer to Ndebele Transfer to Shona Transfer to Zim

(1) (2) (3) (4) (5) (6)
Shona(=1, Ndebele=0) -0.342 -0.214 0.332** 0.057 0.395* 0.136

(0.238) (0.285) (0.144) (0.550) (0.211) (0.329)
Beliefs 0.631*** 0.626*** 0.645*** 0.645*** 0.699*** 0.685***

(0.052) (0.046) (0.032) (0.034) (0.018) (0.017)
Self-identity (Base = African)

Ndebele -0.288 -0.908** -0.855
(0.509) (0.388) (0.479)

Shona -0.410 0.505 0.735
(0.331) (0.601) (0.822)

Zimbabwean -0.426*** -0.371** 0.136
Table 2.6 – continued from previous page

Transfer to Ndebele Transfer to Shona Transfer to Zim

(1) (2) (3) (4) (5) (6)
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(0.123) (0.157) (0.086)
Polarisation

Shona align -0.264* -0.280 -0.199
(0.141) (0.194) (0.149)

Ndebele align -0.082 -0.184 -0.194
(0.111) (0.149) (0.156)

Proud -0.078 0.292* -0.047
(0.124) (0.142) (0.129)

Controls NO YES NO YES NO YES
Constant 2.609*** 2.772*** 1.438*** 2.420 1.098*** 2.265**

(0.463) (0.729) (0.214) (1.397) (0.292) (0.937)

N 314 303 314 303 314 303

Note: Standard errors clustered at the subject level in parentheses.*** p<0.01,** p<0.05,* p<0.10.

In sum, we find evidence of in-group favouritism and some evidence of out-group discrimi-
nation. When given the option between several identities, participants who chose to identify
as Ndebele, Shona, and Zimbabwean were less cooperative with out-group members, respec-
tively. Regarding the polarisation measures, we observe that the multi-player game - the
public goods game - creates greater importance of the self-reported polarisation measures.
12.

2.5.5 Social norms elicitation task

We first report the evaluations of actions and test for differences in evaluations between
Ndebele and Shona participants based on the reference group. From this, we further examine
the impact of social norms on discriminatory behaviour is investigated. Lastly, differences
between individual and group norms are tested to identify the mechanism of polarisation
where the norms of the in-group become more extreme and opposed to private attitudes.

12We also estimated the same set of regressions using session fixed effects rather than individual effects.
The results are unchanged. We also estimated the same set of regressions using Tobit estimates to account
for censoring. The results are relatively unchanged, see Appendix A.5.1, Table A1 - Table A3
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We take a similar approach to Krupka & Weber (2013). To begin, we converted partici-
pants’ responses into numerical scores. Participants who evaluate an action to be "very

socially inappropriate" is valued at -1, "somewhat socially inappropriate"

is valued at -1/3, "somewhat socially appropriate" is valued at 1/3 and "very

socially appropriate" is valued at 1. Table 2.7 - Table 4.6 presents participants eval-
uations of social appropriateness. We represent the findings by the majority action. The
first three rows present the total evaluation of social norms by all participants. The following
rows divide the sample by the identity of the evaluator.

In the Pay and Tax norms scenarios, the modal evaluations are similar overall and by the
two ethnicities, see Table 2.7 and Table 2.8. The perceptions of nepotism and tax evasion
are evaluated as very socially inappropriate. We use Wilcoxon rank-sum to compare the
evaluations between the two ethnicities. Testing the pay scenario reveals that evaluations
between Shona and Ndebele participants differ for evaluations of the Ndebele majority, Shona
majority and own perceptions (p = 0.001, p = 0.004, and p = 0.002, respectively). Comparing
differences in evaluations between the Ndebele and Shona following the tax scenario, we find
that perceptions differ between the two groups regarding the modal response of Ndebele
people (p = 0.003) and their perceptions (p = 0.039). However, we find no difference in
evaluations between the two groups regarding the majority of Shona people’s willingness to
falsely report sales to pay less tax. Although modal responses are similar in these scenarios,
non-parametric tests reveal that norm evaluations of the majority of Ndebele and Shona
people differ between participants.

In the Family scenario, we observe differences in perceptions when the player is Shona. See
Table 3.10. Shona players view that the majority of Ndebele would perceive marriage be-
tween the two ethnic groups as being somewhat socially inappropriate. In contrast, their
in-group would view this as somewhat socially appropriate. Lastly, their perceptions regard-
ing this scenario are evaluated as very socially appropriate. On the other hand, Ndebele
participants perceive that the majority of Shona people and Ndebele people view this sce-
nario as very socially appropriate. Similarly, their perceptions are that this scenario is very
socially appropriate. To directly compare the differences in perceptions between the two
groups for each evaluation, we use Wilcoxon rank-sum test. We find that evaluations be-
tween Shona and Ndebele participants differ for evaluations of the Ndebele majority, Shona
majority and own perceptions (p = 0.061, p = 0.011, and p = 0.061, respectively).

Table 4.5 presents the evaluations of reporting bribery. We find that both Shona and Ndebele
players evaluate that most Ndebele people would view this action as very socially appropri-
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ate. Whereas an individual’s own perceptions and the majority of Shona participants view
reporting bribery as very socially inappropriate. We use the Wilcoxon rank-sum test to test
the differences in evaluations by the two ethnolinguistic groups. We find that there is no
statistical difference in evaluations by the two groups across all three variations (p = 0.680, p

= 0.824, and p = 0.382, respectively). Therefore, evaluations are consistent across identities.

In the scenario where the action is to punish bribery, we find that all evaluations view pun-
ishing bribery as very socially appropriate. To directly compare the differences in perceptions
between the two groups for each evaluation, we use Wilcoxon rank-sum test. We find that
there is no statistical difference in evaluations by the two groups across all three variations (p
= 0.116, p = 0.360, and p = 0.554, respectively). Therefore, we observe consistent evaluations
of others by all players in the two bribe scenarios.

Table 2.7: Elicited social appropriateness of ethnic favouritism leading to higher pay (Pay
scenario)

−− − + ++
Ndebele majority 54.59 20.24 13.65 11.53
Shona majority 48.47 20.71 18.35 12.47
Own perception 67.53 16.00 7.53 8.94
Participant is Ndebele
Ndebele majority 66.01 16.99 9.15 7.84
Shona majority 38.56 22.22 27.45 11.76
Own perception 77.12 12.42 5.23 5.23
Participant is Shona
Ndebele majority 48.88 22.01 15.30 13.81
Shona majority 54.48 19.78 12.69 13.06
Own perception 62.69 17.54 8.58 11.19

Note: Responses are “very socially inappropriate” (–), “somewhat socially inappropriate” (-
), “somewhat socially appropriate” (+), “very socially appropriate” (++). Modal responses
are shaded.

To identify divergence between the in-group and their own group as an indicator of more
extreme group norms, as opposed to personal norms, in other words, pluralistic ignorance
(Smerdon et al. 2020, Mackie 1986). We test differences in group norms and individual
norms. In the pay scenario, we find that for Ndebele participants, across all treatments,
there is no evidence of divergence between personal and group norms. However, we observe
divergence in norm evaluations when the participant is Shona and in the Divide treatment
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Table 2.8: Elicited social appropriateness of falsely reporting sales (Tax scenario)

−− − + ++
Ndebele majority 44.34 29.48 19.34 6.84
Shona majority 39.62 30.42 17.45 12.50
Own perception 63.68 21.70 10.14 4.48
Participant is Ndebele
Ndebele majority 51.63 31.37 13.73 3.27
Shona majority 40.52 29.41 20.26 9.80
Own perception 68.63 22.88 6.54 1.96
Participant is Shona
Ndebele majority 40.67 27.99 22.76 8.58
Shona majority 38.81 31.34 16.04 13.81
Own perception 60.82 20.90 12.31 5.97

Note: Responses are “very socially inappropriate” (–), “somewhat socially inappropriate” (-
), “somewhat socially appropriate” (+), “very socially appropriate” (++). Modal responses
are shaded.

Table 2.9: Elicited social appropriateness of someone marrying an individual of the opposite
ethnicity (Family scenario)

−− − + ++
Ndebele majority 21.09 28.67 27.49 22.75
Shona majority 12.80 22.75 33.65 30.81
Own perception 5.45 7.11 25.12 62.32
Participant is Ndebele
Ndebele majority 22.22 20.92 26.80 30.07
Shona majority 22.22 24.18 22.22 31.37
Own perception 3.92 5.23 20.92 69.93
Participant is Shona
Ndebele majority 20.52 32.84 27.99 18.66
Shona majority 7.46 22.01 39.93 30.60
Own perception 6.34 8.21 27.61 57.84

Note: Responses are “very socially inappropriate” (–), “somewhat socially inappropriate” (-
), “somewhat socially appropriate” (+), “very socially appropriate” (++). Modal responses
are shaded.

(p = 0.021 t-test). In the tax scenario, both Ndebele and Shona participants differ in their
perceptions in the control treatment only. We observe divergence in norms in all treatments
in the family scenario for both Ndebele and Shona participants (p < 0.05). No difference is

49



Table 2.10: Elicited social appropriateness of reporting bribery (Bribery1 scenario)

−− − + ++
Ndebele majority 24.52 25.00 18.10 32.38
Shona majority 30.57 22.51 24.64 22.27
Own perception 40.62 10.93 12.11 36.34
Participant is Ndebele
Ndebele majority 26.14 21.57 16.99 35.29
Shona majority 29.41 24.84 25.49 20.26
Own perception 43.79 9.15 12.07 33.99
Participant is Shona
Ndebele majority 23.68 27.07 18.42 30.83
Shona majority 31.34 21.27 23.88 23.51
Own perception 38.95 11.99 11.24 37.83

Note: Responses are “very socially inappropriate” (–), “somewhat socially inappropriate” (-
), “somewhat socially appropriate” (+), “very socially appropriate” (++). Modal responses
are shaded.

Table 2.11: Elicited social appropriateness of punishing bribery (Bribery2 scenario)

−− − + ++
Ndebele majority 8.65 12.74 29.09 49.52
Shona majority 7.66 14.35 28.47 49.52
Own perception 8.85 5.50 23.68 61.96
Participant is Ndebele
Ndebele majority 7.84 12.42 24.18 55.56
Shona majority 7.84 11.76 28.10 52.29
Own perception 9.15 8.50 16.99 65.36
Participant is Shona
Ndebele majority 9.13 12.93 31.94 46.02
Shona majority 7.55 15.85 23.68 47.92
Own perception 8.68 3.77 27.55 60.00

Note: Responses are “very socially inappropriate” (–), “somewhat socially inappropriate” (-
), “somewhat socially appropriate” (+), “very socially appropriate” (++). Modal responses
are shaded.

found in the first bribery scenario across identities and treatments. In the second bribery
scenario, we find both Ndebele and Shona participants differ in perceptions in the control
treatment (p = 0.061 and p = 0.000, respectively).
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In Table 2.12 the dependent variable is mean contributions pooled over all receivers for
the prisoner’s dilemma (see column (1)), dictator game (see column (2)), trust game (see
column (3)) and public goods game (see column (4)). The more socially appropriate marriage
between ethnicities is evaluated, the higher likelihood of coordination and cooperation in the
prisoner’s dilemma and dictator game. If participants are Shona, the evaluations of the social
appropriateness of interethnic marriage reduce coordination and cooperation in the prisoner’s
dilemma and dictator game. We find that in the public goods game when participants view
the pay scenario (nepotism) as socially appropriate leads to less mean cooperation. However,
if the participant is Shona, we find evidence of the inverse relationship. This result suggests
that when the participant is Shona, the more socially appropriate nepotism is evaluated, the
greater the contribution to the common pot in the public goods game. Evaluating reporting
bribery as socially appropriate leads to greater cooperation in columns (2) to (4). However,
if the participant evaluating the norm is Shona, reporting bribery reduces cooperation in
the dictator game. Punishing bribery reduces coordination and cooperation in the prisoner’s
dilemma and the dictator game. Interpreting the marginal effects of the interaction term,
punishing bribery when the evaluator is Shona also reduces cooperativeness in the prisoner’s
dilemma and dictator game, although the negative effect on cooperation is larger for Shona
participants. Hence, we find that social norms shape overall cooperative behaviour.

Table 2.12: OLS Regression on effects of social norms on mean contributions in games

PD DG TG PGG
(1) (2) (3) (4)

Shona -0.157 -0.858 -0.527 0.788
(0.119) (0.458) (0.648) (0.826)

Family 0.183*** 0.769*** 0.267 0.074
(0.018) (0.199) (0.230) (0.101)

Family x Shona -0.200***-1.118** -0.146 0.011
(0.032) (0.398) (0.286) (0.108)

Pay 0.042 -0.028 -0.548 -0.960***
(0.077) (0.581) (0.324) (0.179)

Pay x Shona 0.009 -0.021 0.262 0.868*
(0.077) (0.756) (0.508) (0.430)

Tax -0.072 0.274 -0.076 -0.288
Continued on next page
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Table 2.12 – continued from previous page
PD DG TG PGG
(1) (2) (3) (4)

(0.055) (0.748) (0.576) (0.152)
Tax x Shona 0.081 -0.353 -0.229 0.494

(0.083) (0.961) (0.620) (0.298)
Bribery1 0.037 1.130*** 0.416* 0.350***

(0.051) (0.224) (0.196) (0.032)
Bribery1 x Shona -0.044 -1.214** -0.281 0.068

(0.051) (0.470) (0.281) (0.193)
Bribery2 -0.116** -1.020***-0.787 -0.162

(0.038) (0.213) (0.442) (0.092)
Bribery2 x Shona 0.194** 0.818** 0.322 -0.107

(0.072) (0.243) (0.436) (0.410)
Controls YES YES YES YES
Constant 0.779*** 3.269* 2.089 1.449

(0.182) (1.610) (1.441) (1.570)

N 264 190 190 190

Note: Standard errors clustered at the subject level in parentheses. *** p<0.01, ** p<0.05,
* p<0.10.

To sum up, the evaluations of the social norms suggest that there are diverging norms be-
tween the majority of Ndebele people and the majority of Shona people regarding actions
surrounding reporting bribery. Similarly, when evaluating the social appropriateness of in-
terethnic marriages. However, both nepotism in the workplace leading to greater pay and
falsely reporting sales to pay less tax are evaluated as very socially inappropriate across all
reference groups. Our regression analysis results show differences in normative evaluations
and subsequent cooperative behaviours in different scenarios. We find evidence of pluralistic
ignorance through differences between personal and group norms.
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2.5.6 Social norm intervention

We now turn to the findings from the social norm intervention, which occurred in the second
part of the experiments, to identify the extent that behaviours can be subtly shifted to
yield greater common good (greater cooperation, trust and altruism) or foster less prosocial
behaviours (further intergroup discrimination). In separate treatments, participants receive
an injunctive social norm, either Heal or Divide or no information. No information is provided
in the Control treatment, which acts as a baseline for measuring the susceptibility to social
influence when informed of the prevailing social norms. In either treatment, participants then
play the games and the social norms elicitation task, from which the social norms intervention
is derived. We begin by identifying the impact of the intervention on behaviours. Afterwards,
the analysis considers the impacts of the intervention on the social norms following the
information provided.

Figure 2.19a displays the main findings of the prisoner’s dilemma following the interventions
13. In the Control group, 47.1% of participants chose the Pareto optimal outcome of coordi-
nation on average for all receivers. In the group that received information on shared norms -
Heal treatment - 63.6% of participants coordinated across all receivers. Following the Divide
treatment, 70.4% of participants chose the Pareto optimum outcome of coordination when
pooled across all receivers. We conduct Wilcoxon rank-sum tests to test whether coordina-
tion differs statistically between treatments. We find that coordination in both the Heal and
Divide treatments are statistically different from the Control (p=0.000 and p=0.000). There-
fore, in Figure 2.19a, we observe that the interventions both increase prosocial behaviour
compared to receiving no information.

Probit regression analysis of the intervention on coordination, where the base category is
the Control group of the social norms intervention and Ndebele participants, see Table 2.13,
Panel A. The results show that the Heal reduces coordination with Ndebele receivers but
increases coordination with Shona participants. The Divide treatment increases coordination
with Zimbabwean receivers. In column (3), we include the interaction term to assess the
effects of the intervention depending on the participant’s identity. The Divide treatment
increases coordination with Shona receivers when the dummy variable Shona equals zero
for Ndebele participants. Conversely, if the participant is Ndebele, the Divide treatment
increases coordination with Zimbabwean receivers 14. Hence, consistent with our hypothesis,

13See Appendix A.5.2, Figure A.7 - Figure A.10 for disaggregated bar charts for each receiver by treatment.
14We cannot directly report the results of interaction terms between the treatments and identity indicator

due to collinearity.
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the Heal treatment bridges the gap between groups and reduces intergroup discrimination.
However, the Divide treatment has the opposite effect and increases coordination towards
non-rival receivers.

Figure 2.19b presents mean contributions in the dictator game by intervention. In the
control group, dictators transfer 5.25 points on average for all receivers. Following the Heal
treatment, dictators transfer, on average, 5.38 points. Participants that received information
of diverging social norms - Divide treatment - transfer 5.46 points. We observe that transfers
are slightly greater in the Heal and still greater in the Divide treatment compared to the
Control. However, there is no statistically significant difference following the treatments
compared to the baseline.

Table 2.13, Panel B presents estimated OLS regression of contributions, including the in-
tervention, identity, beliefs and individual-level characteristics in the dictator game. The
Heal treatment increases transfers compared to the Control when the contributions go to
a Ndebele receiver and a Shona receiver, when the dummy variable Shona equals zero,
therefore, for Ndebele participants. Moreover, the Divide treatment increases transfer for
Shona and Zimbabwean receivers. Interpreting the marginal effects of the interaction term,
if the dictator is Shona, the Heal increases cooperation with Ndebele receivers. However,
the effect is smaller than the change when the participant is Ndebele. However, following
the Divide treatment, Shona dictators transfer significantly less to Zimbabwean receivers.
Hence, the Heal treatment increases cooperation between Ndebele players and Shona re-
ceivers. Conversely, the Divide treatment has the greatest effect of reducing cooperation
with the non-rival Zimbabwean receiver.

Figure 2.19c presents the mean contributions in the trust game by intervention. In the
baseline treatment, participants transfer 5.59 points on average. Participants in the Heal
treatment transfer 6.28 points. Lastly, following the Divide treatment, participants transfer
5.09 points. However, we do not find a statistically significant difference following either the
Heal or Divide in comparison to the Control, respectively.

54



(a) The figure shows the fraction of co-
ordination by the intervention. Error
bars indicate 95% confidence intervals.

(b) The figure shows the mean contribu-
tion in the Dictator Game by the inter-
vention treatment. Error bars indicate
95% confidence intervals.

(c) The figure shows the mean contri-
bution in the Trust Game by the inter-
vention treatment. Error bars indicate
95% confidence intervals.

(d) The figure shows the mean contri-
bution in the Public Goods Game by
the intervention treatment. Error bars
indicate 95% confidence intervals.
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Note: Regression analysis of amounts sent to each receiver. In column (2), we add
demographic controls, and in column (3), we add the interaction term on the treatments.
Robust standard errors clustered by the session in parentheses. *** p<0.01, ** p<0.05, *

p<0.10.

To further test the impacts of the intervention on behaviour, Table 2.13, Panel C, displays
the OLS regression model of behaviour in the trust game on identity, intervention and a set of
controls. Interpreting the interaction terms in columns (3), Ndebele participants in the Heal
treatment are more trusting of the in-group and out-group. However, Shona trustors in the
Heal treatment contribute less to their in-group, therefore, causing in-group discrimination
and thus the norm-nudge has had an unintended consequence15. Ndebele participants in
the Divide treatment are more trusting towards all receivers. Shona trustors in the Divide
treatment are more trusting toward out-group and in-group receivers. However, they are
less trusting toward Zimbabwean receivers.

Figure 2.19d presents the mean contributions in the public goods game by intervention. On
average, participants in the control group transfer 5.46 points to the communal pot. Those
in the Heal treatment transfer 5.42 points, and those in the Divide transfer 5.73 points.
The transferred points vary between treatments compared to the Control. However, we do
not find a statistically significant difference in mean transfers over all receivers. Table 2.13,
Panel D. we further investigate the impacts of the interventions on transfers in the public
goods game. The Heal treatment reduces cooperation with Zimbabwean players when the
participant is Ndebele. We find no other evidence of treatment effects influencing behaviour
in the public goods game 16.

Table 2.14 reports the results of regression models that investigate if the social norms inter-
vention influences reported social norms (Miller & Prentice 2016). In column (1), we run
an OLS regression model, where the base category is the control group of the social norms
intervention. Given the ordinal nature of the modal evaluations, we use ordered Probit
regression model in column (2). The dependent variable measures the appropriateness of
actions. We find that the Heal intervention, when the dummy variable Shona equals zero,
therefore, Ndebele participants, increase evaluations of the social appropriateness in the Fam-
ily Scenario. Conversely, when the participant is Shona, the Heal treatment lowers social
appropriateness evaluations. For Ndebele participants, the Divide treatment reduces ratings

15(see, (Dolan et al. 2012) and (Bolton et al. 2019) for review of cases when nudges backfire)
16Disaggregated analysis, separated by identity yields qualitatively similar results, see Appendix A.5.2,

Table D1 - Table D4
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in this scenario. Therefore, the intervention directly alters the scenario used. This shows
evidence of consistent majoritarian behaviour, given the similarities between the Family sce-
nario and the treatments. However, for Shona evaluators, the Divide treatment increases
the appropriateness of interethnic marriages.

Overall, we find mixed results of the influence of the social norm-based intervention. We
find that the intervention does not largely impact the pooled behaviour across all receivers.
However, we do find that the identity of the receiver matters. The regression analysis reveals
that Ndebele participants generally respond positively to the Heal and Divide treatments,
increasing cooperation for in-group, out-group and Zimbabwean receivers. However, we find
that the Heal treatment backfires in the public goods game by reducing cooperation from
Ndebele participants to Zimbabwean receivers.

On the other hand, when the participant is Shona, the Heal treatment increases out-group
cooperation in the dictator game - in line with our hypothesis. However, the Heal treat-
ment backfires and causes in-group discrimination between Shona receivers and senders. In
addition, the Divide treatment reduces the amount sent from Shona players when the re-
ceiver is Zimbabwean. Therefore, the Divide treatment negatively impacts behaviour with
the non-rival receiver.
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Note: Column (1), we run an OLS regression and in column (2), we run an Ordered Probit
regression model. Robust standard errors clustered by session in parentheses. *** p<0.01,
** p<0.05, * p<0.10.

2.6 Discussion and conclusion

This study aimed to investigate in-group favouritism and out-group discrimination using
ethnolinguistic groups in Zimbabwe. The long-run political conflict entangled in ethnic ties
between the Ndebele and Shona people provides a pertinent example of group affiliation that
can foster group polarisation and, subsequently, discriminatory behaviour. Polarisation can
arise out of focus on the external other, but it reflects or draws upon internal us vs them dy-
namic (McCoy et al. 2018). That can impact social cohesion and the government’s ability to
execute policies (McCoy et al. 2018). We set out to identify discriminatory behaviour using
four experimental games, which include an in-group, out-group and neutral (Zimbabwean)
receiver. Participants played as the sender in various experimental games; we also elicited
beliefs. Therefore, participants also play the role of the receiver. Depending on the receiver’s
identity, taste-based discrimination can be measured by differences in transfers by partici-
pants. In addition, the influence and importance of beliefs identify statistical discrimination.
In line with social identity theory (Tajfel et al. 1971, Akerlof & Kranton 2000, 2005), we
proposed that participants will favour their in-group and want their in-group to be better
off than the out-group.

In sum, we find evidence of discriminatory behaviour between the two ethnic groups, as
Shona participants behave more prosocially towards the in-group and less towards the out-
group. Alongside identifying taste-based and statistical discrimination, this study aimed to
assess the perceptions around the identities that can constitute polarised views. Contrary to
our conceptualisation of polarisation which takes from Esteban & Ray (1994) and Abbink
& Harris (2019)’s notion of non-rival groups. In general, there are significant differences in
behaviours towards the ‘Zimbabwean’ or non-rival group receiver. The research also iden-
tifies statistical discrimination, as participants were pessimistic about the amount Ndebele
participants would send in return across all game forms. We find that beliefs about oth-
ers significantly influence prosocial behaviours, often more important than actual identity.
Perhaps the narrative used by the government that emphasised differences between Ndebele
and Shona people has influenced beliefs, with incomplete information supporting statistical
discrimination or stereotyping (Bonomi et al. 2021).
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We also elicit social norms using real-world scenarios. From the social norms elicitation task,
we observe in both the family scenario and Bribe Scenario 1 the idea of pluralistic ignorance
due to the difference in their perception compared to the modal perception (Smerdon et al.
2020, Miller & Prentice 2016, Mackie 1986). It appears that Shona participants privately
view interethnic marriages as socially inappropriate but perceive most people in the in-group
as viewing this as socially appropriate. While Ndebele participants privately deviate from
the norm in reporting bribery scenarios. Pluralistic ignorance has been associated with
negative behaviours (Smerdon et al. 2020, Miller & Prentice 2016, Bursztyn et al. 2020). For
example, Ndebele people may abstain from reporting bribery to conform to the norm and
potentially allow corrupt behaviours to occur.

Behaviourally informed policies can be used in the face of these societal divisions, as individual-
level behaviours play a role at the community-level, social level and political sphere (Ewert
& Loer 2021, Ostrom 1998). Therefore, we also set out to investigate to what extent social
norm-based nudges can cultivate greater inter-group cooperation and trust. Our experi-
ments were set out as follows: participants were randomly assigned into a Control group,
Heal or Divide treatment. We hypothesised that following information on the shared norm
(Heal), we will observe greater inter-group cooperation. Conversely, participants exposed to
the treatment where they are informed of diverging norms (Divide) will show greater levels
of out-group discrimination. Following the norm-based intervention, we also find that it is
easier to Divide than to Heal social norm evaluations. Our finding is consistent with the
literature that acknowledges that proscriptive norms garner greater behavioural responses
than prescriptive (Farrow et al. 2017, Cialdini et al. 2006).

Moreover, the interaction terms reveal that Shona participants in the Divide treatment
transfer less to the Zimbabwean receiver. Conversely, when the participant is Ndebele, the
Divide treatment increases the amount sent to their in-group, the out-group and Zimbab-
wean groups. On the other hand, the Heal treatment bridges that gap between Ndebele and
Shona participants. However, the treatment leads to lowered trust between Shona in-group
members and reduces cooperation with Zimbabwean receivers by Ndebele participants. In
addition, the interventions do impact norm evaluations (Dimant et al. 2020). Therefore, the
treatments inconsistently alter behaviours. We observe our social norms intervention “back-
fire”, from the intended outcomes (Acemoglu & Jackson 2017, Bolton et al. 2019, Hummel
& Maedche 2019, Bicchieri & Dimant 2019, Holzmeister et al. 2022, Sunstein 2017) at times
are proscriptive (negative) norm yield greater cooperation. Therefore, our experiments re-
veal that information regarding norms changes behaviour, although inconsistently. However,
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the mixed results of the intervention may be due to issues surrounding norm-based nudges.
The successfulness of norm-based nudges can depend on the beliefs and credibility of the
source (Mol et al. 2020). The literature has observed that norm-based interventions can
backfire (Dolan et al. 2012). The effectiveness of such norm-based policies may fail due to a
general lack of confidence and trust in the source or policymaker (Tyers 2019). Therefore,
policymakers have the challenge of ensuring that policies are trusted and consistent with the
people’s demands (Bicchieri et al. 2022, Sunstein 2021, Arad & Rubinstein 2018).

This study contributes to the growing literature on discriminatory behaviour, social norms
and norm-based interventions. By altering the framing of norms, we test if we can further
Divide or Heal polarised groups in Zimbabwe and find that norms shift discriminatory be-
haviour, although not always with the desired intent and subsequent evaluations of norms.
We acknowledge that nudges should not replace traditional policies but can work alongside
policies (Benartzi et al. 2017). The major limitation of this study is the number of par-
ticipants allocated to each treatment group. Due to the Covid-19 pandemic, getting more
participants in person was impossible. In addition, future research could consider the use of
social media and online discourse as it grows in developing countries such as Zimbabwe, as
Zimbabwean ethnicity and national identity continue to be discussed on social media (Mpofu
2013).

In conclusion, this paper explores discriminatory behaviour in Zimbabwe using the prisoner’s
dilemma, dictator game, trust game and public goods game. Based on the social identity
theory, we hypothesised that there would be in-group favouritism and out-group discrimi-
nation along ethnic lines. Moreover, a shared identity group will be non-rival (Abbink &
Harris 2019, Cason & Mui 1997). We also proposed that social norms and beliefs partly
explain discriminatory behaviour. Our findings suggest that norm-based nudges can be used
to change behaviours. However, it is not always clear in what direction this will change
behaviour.
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Abstract

We experimentally investigate in-group favouritism and out-group discrimination in the
United Kingdom. We focus on the two groups formed following the 2016 EU Referendum
(Leavers and Remainers). This paper uses social dilemma games: prisoner’s dilemma, dicta-
tor game, trust game, public goods game and modified public goods game. We let individuals
interact with in-group, out-group and individuals described as the national identity (British)
to disentangle discriminatory behaviour. It also provides policy implications to identify po-
tential anti-discrimination policies by emphasising national identity. The study also sets out
to foster greater cooperation and test whether these groups can be further divided using
social norm-based nudges. We find evidence of in-group favouritism and out-group discrim-
ination. Beliefs about others’ cooperativeness drive their contributions. Thirdly, in group
settings - the Public Goods Games, the positive social norm-based nudge increases contri-
butions from Leavers to Remainers, thus reducing discriminatory behaviour. However, it
reduces prosocial behaviours intra-group for Remainers.

Keywords: Discrimination; Brexit; Identity; Leavers; Remainers; Polarisation; Norm-based
nudge



3.1 Introduction

Political polarisation has been observed as increasing across the globe from France to Venezuela
(McCoy et al. 2018, Dimant et al. 2020, Azmanova 2011, Mounk 2018). This political polar-
isation can threaten democratic practices, cooperativeness, altruism and trust (McCoy et al.
2018, Mounk 2018). Previous economic experimental research has shown that discriminatory
behaviour can be dependent on characteristics such as ethnic groups (Ahmed 2010, Grosskopf
& Pearce 2017, Chmura et al. 2016), gender (Eckel & Grossman 2001) and political ideology
(Grosskopf & Pearce 2017, Abbink & Harris 2012). In-group favouritism is defined as the
favourable treatment of a person with a shared identity. Out-group discrimination is the ad-
verse treatment of a person with a different or opposing identity. Discrimination occurs along
two main channels: taste-based discrimination, where agents gain utility from favouring their
in-group above other groups (Becker 1971), or statistical discrimination, where agents have
incomplete information and, therefore, rely on stereotyping (Arrow 1972). Therefore, dis-
criminatory behaviour can arise from social preferences and beliefs (Güth et al. 1997, Guala
et al. 2013, Ockenfels & Werner 2014). A recent identity group was formed following the
2016 EU Referendum in the United Kingdom on whether to leave or remain in the European
Union - these two identities have now been coined Leavers and Remainers. The high salience
referendum can be seen as a significant turning point for the United Kingdom. This paper
examines how these newly formed naturally occurring groups of Leavers and Remainers im-
pact behaviour and beliefs between these groups using a controlled online experiment. We
also implement social norm nudge to shift discriminatory behaviour.

On the 23rd of June 2016, 51.9% of the UK electorate voted to leave the European Union
(The Electoral Commission 2017). The decision to leave the EU arose from a slight majority
of less than four percentage points (Ashcroft 2016). The referendum was proposed with no
minimum qualified majority set and without a minimum turnout required (Bogdanor 2017).
The rhetoric surrounding the referendum polarised citizens by emphasising the external other
(Virdee & McGeever 2018, Levy et al. 2016). The 2016 referendum on EU membership
questioned national identity. In addition, it has been argued that the 2016 referendum was
used to show dissatisfaction with the government (Hobolt 2016) and that the underlying
narrative behind the Leave Campaign was largely focused on the idea of "Britishness"
(Virdee & McGeever 2018)1. Specifically, there are feelings of being left from globalisation,
liberalism, and economic opportunities (Ashcroft 2016, Lawton & Ackrill 2016). Although
very few of the British public had considered the role of the EU prior to the referendum,

1Notably, the division does not clearly align with any partisan group (Hobolt et al. 2021, Hobolt 2016).
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the referendum soon proved to be a very dividing subject (Fetzer 2019, Hobolt et al. 2021).
Recent studies have shown growing polarisation in the UK following the EU referendum
(Virdee & McGeever 2018, Fetzer 2019). Notably, the formation of distinctive identities
between Leavers and Remainers can be seen in reports; for instance, 38% of leavers would
feel upset about the children marrying a Remainer and vice versa (Dalton 2019).

The referendum outcome can be seen as illustrative of the internal polarisation within the
country, signalling a binary divide in which some feel they are winners (content with insti-
tutions and globalisation). In contrast, others feel like losers (discontent with institutions
and globalisation) (Azmanova 2011, Fetzer 2019, Teney et al. 2013)—a similar conceptual-
isation of polarisation as in chapter 2. Briefly, citizens in nations experience polarisation
when there is a movement towards extremes of the spectrum without any middle ground
(Azmanova 2011, LeBas & Munemo 2019, Macy et al. 2019). Moreover, this study considers
that polarisation has two dimensions, an external aspect and an internal aspect. This shared
identity leads to raised uniting, which can further polarisation (Sunstein 2019a). Previous
literature has observed that group polarisation can arise when the in-group norm is per-
ceived as more extreme than the individual norm (Bonomi et al. 2021, Mill & Morgan 2021).
Hence, in this study, our identification of polarisation specifically is two-fold. We look at
self-reported alignment to the identities to identify movement to the extremes. Secondly, we
compare differences between individual and group norms.

Polarisation rests on mechanisms of the theoretical frameworks of social identity. The eco-
nomic and psychological literature has studied the impact of group membership on be-
haviours (Akerlof & Kranton 2000, 2005, Tajfel et al. 1971). Tajfel et al. (1971) observe
that any association with an identity, whether a salient naturally-occurring identity or an
artificial newly formed identity, impacts behaviours. Experimental research reveals that
people favour their in-groups and discriminate against the out-group. Experimenters have
found that naturally-occurring identities such as partisanship alters non-political behaviour
between groups based on their political affiliations (Ben-Ner et al. 2009, Mill & Morgan
2021, Carlin & Love 2013). In our study, the voting decision is non-observable; therefore, in
our experiment, voters must self-identify. The existing literature has relied on self-reported
measures of identity characteristics that may not be observable, such as self-reported vot-
ing decision in the context of the United States (Mill & Morgan 2021), self-reported levels
of religious affiliation (Eckel & Grossman 2004), self-identified as either Right or Left-wing
(Thomsson & Vostroknutov 2017), in aliis. Therefore, we posit that the decision to vote in
the 2016 EU Referendum formed a group identity, though unobservable, but still created a
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sense of collective identity and formed group membership.

The study by Abbink & Harris (2012) used an allocator game and dictator game to measure
discrimination between political groups in Thailand amongst students. The authors find that
allocators strongly favour their in-group and discriminate against rival party supporters. The
authors identify the difference between in-group favouritism and out-group discrimination.
They find evidence of both in-group favouritism and out-group discrimination. Likewise,
Ben-Ner et al. (2009) finds that both in terms of giving in the dictator game and selecting
people as a part of a team, identities impact behaviours, including political views2. For
instance, Carlin & Love (2013) finds that partisanship affects trust between Democrats,
Republicans and Independents players, with greater trust along shared party lines and dis-
crimination across party lines. Mill & Morgan (2021) find that political affiliation in America
between Trump and Clinton supports leads to dysfunctional behaviour.

Similarly, Abbink & Harris (2019) notes that to effectively identify discriminatory behaviour
between rival groups, this needs to be considered with reference to a non-rival group. Per-
haps an obvious non-rival group is an identity that is shared by rival groups, such as the
national identity. For instance, Robinson (2016) finds that strong national identification
alters discriminatory behaviour between ethnic groups. Our study focuses on two distinct
(rival) groups - Leavers and Remainers. We also include the non-rival shared national iden-
tity group of the British identity. Here we aim to analyse the impact of Brexit on behaviours
and understand to what extent being a Leaver or Remainer will impact economic decision-
making in non-political contexts. Specifically, we investigate if participants behave differently
between the in-group, out-group and neutral or non-rival group.

The underlying cause of discrimination is partly due to acceptance of the status quo. Much
of the literature generally emphasises that an individual’s behaviour is affected mainly by
incentives, norms and customs (Elster 1989, Green 2012, Krupka & Weber 2013, Ostrom
1998, Barr et al. 2018, Bénabou & Tirole 2011a, Bowles & Polania-Reyes 2012). Research
has shown that social norms dictate behaviour in the private, social and political spheres of
life (Barr et al. 2018, Harris et al. 2015, Hornung et al. 2019, Krupka & Weber 2013, Ostrom
1998). The social nature of norms means that they are values that a certain identity group
shares (Krupka & Weber 2013, Cialdini et al. 1991, Farrow et al. 2017). These norms are
self-enforced in social contexts. Hence, different settings, such as diverse types of individuals,
locations, cultures and times, will affect the social norms drawn upon (Ostrom 1998). There-

2We refer to similar literature as chapter 2, however, here, we focus more on experiments that use
politically polarised participants.
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fore, as individuals engage in voting decisions, their decisions may be based on conformity
to a particular identity (Bonomi et al. 2021). Notably, Apffelstaedt et al. (2022) finds that
perceptions of the socially appropriate action of sharing income with poorer individuals shift
once an elected official. These findings suggest that social norms are able to be moulded and
altered by the political environment. Nevertheless, norms are not constantly prevalent in
individual decision-making. Therefore experimentalists need to ensure that these norms are
brought into the economic decision-making process in experiments (Krupka & Weber 2013).
Thus, to explicitly identify the role social norms and perceptions of majority Leavers and
Remainers play in decision-making, participants undertook a social norms elicitation task
similar to that established by Krupka & Weber (2013).

Social norm-based interventions that utilise the prevalence of social norms have become
increasingly popular in experimental and policy research (Mol et al. 2020, Bicchieri 2015,
te Velde & Louis 2022, Bicchieri & Dimant 2019, Holzmeister et al. 2022, Allcott 2011).
Norm-based interventions encourage individuals to act according to modal behaviour by an-
choring participants to a specific reference point Bruns et al. (2018). Behaviourally informed
policies are mainly focused around behavioural nudges - influencing an individuals behaviour
to a desirable outcome without damaging their freedom of choice (Thaler & Sunstein 2008),
information techniques and more recently, behavioural sludges - making an action more effort
or cumbersome to deter them from doing it (Lorenz-spreen et al. 2020) to achieve desired
policy outcomes (Thaler 2018). Behavioural policy tools, such as these, vary in application
from women in the workforce, energy consumption, alcohol consumption and gender roles
(Abrahamse et al. 2005, Bicchieri 2015, Espinosa & Stoop 2021). Behaviourally informed
interventions constitute an updated methodological toolkit available for policies and initia-
tives. Nudges have become a policy tool used by many governments (Hansen & Jespersen
2013, Thaler 2018, Thaler & Sunstein 2008, Nagatsu 2015).

In this paper, we also consider how discriminatory behaviour can be alleviated and conversely
further divided. Bicchieri (2015) describe how norms begin to alter individuals’ behaviour
when considering gender roles. People generally form beliefs about others to explain divisions
between groups. More specifically (injunctive) social norms are those that ‘prescribe what
one should do or should not do’. We focus on injunctive norms - what others find appropriate
behaviour (Cialdini et al. 1991, Farrow et al. 2017, Cialdini et al. 2006, Heinicke et al. 2022).
In a similar study, Hanel & Wolf (2020) provide information on the similarities between
Leavers and Remainers. They find that information on the similarities between Leavers and
Remainers can help to mitigate the void between these groups. In our paper, we lean more
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heavily on injunctive norms, both prescriptive and proscriptive.

Our experiments consist of three main stages. Firstly, at the beginning of the experiments,
participants were asked what decision they made in the 2016 EU Referendum. In the second
stage of the study, we use a norm-based intervention to reduce discriminatory behaviour be-
tween these groups. We use a similar social norm-based nudge intervention used in chapter 2
to understand how specific policy tools such as nudges can have various or different responses
in different contexts (Howlett et al. 2020, Howlett & Leong 2022, Thaler & Sunstein 2008,
Graf 2019, Nagatsu 2015). As in chapter 2, we exogenously manipulate the prevailing norms
before undertaking the games, using two social norms: Heal, a prescriptive social norm
to foster greater prosocial outcomes between the two opinion-based groups and Divide, a
proscriptive social norm to separate the two groups further. Following the treatments, par-
ticipants play non-strategic games, which arise when individuals are not motivated by future
material rewards, as there is no future interaction between participants3. We use a variety of
within-subject experimental games and reveal the receiver’s identity as either: a Leave voter,
Remain voter and British citizen, using well-documented experiments in the literature - the
prisoner’s dilemma, dictator game, trust game and public goods game. Discriminatory is
measured by differences in behaviour depending on the revealed identity of the other player
and in-group favouritism as preferential treatment to in-group members (Güth et al. 1997,
Guala et al. 2013, Ockenfels & Werner 2014). This paper also considers in-group and out-
group actions in our social norms elicitation task. We compare an individual’s perceptions
of certain scenarios and the perceptions of the in-groups and out-groups actions in different
scenarios.

We find evidence of out-group discrimination and in-group favouritism amongst Leavers and
Remainers. In addition, the other player’s beliefs significantly influence behaviours across
all games. We find mixed results of the social norm-based interventions—both treatments
bridge the gap between Leavers and Remainers in the Public Goods Game when the sender
is a Leaver. However, the interventions backfire, leading to reduced in-group cohesion for
Remainers. This paper also observes that norm-based interventions significantly alter norm
evaluations. Specifically, the randomly assigned participants in the Divide treatment signif-
icantly altered their evaluations of social norms following the treatment.

This paper contributes to the literature on discriminatory behaviour between naturally oc-
curring groups recently formed and chosen by individuals. This paper investigates the degree

3The extant literature has investigated whether strategic games are strategic and if significant differences
in behaviour between the two game settings can be observed (see for example (Reuben & Suetens 2012)
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to which the 2016 EU referendum vote created distinct groups and if this political polari-
sation leads to discriminatory behaviour. We use incentivized behavioural games using an
online sample of participants recruited through Prolific. We also measure the extent of the
divide using self-reported identity salience as a quantitative measure of polarisation. The
paper also extends the behavioural governance literature by examining social-norm-based
nudges’ effectiveness in shifting behaviours between groups. This thesis brings together the
gap whereby social categories are harder to observe in nature yet are dominant. Also, the
context is heightened by having small diversity among these social groups.

The remainder of this paper is organised as follows. In section 3.2, we identify the theoretical
framework and hypotheses. In section 3.3, we present our experimental design and procedure.
Section 3.4 reports our results on discriminatory behaviour between Leavers and Remainers.
Finally, Section 3.5 discusses the implications of our results and concludes the paper.

3.2 Theoretical Framework and Hypothesis

We replicate the theoretical underpinning used in chapter 2. However, here we use a sim-
ple model based on political identity. In sum, the concept of group polarisation is closely
associated with social identity formation and inter-group conflict. Various theories have
been identified to explain in-group favouritism and out-group discrimination. Social identity
theory (SIT) posits that people either maximise in-group outcomes or differences between
in-group and out-group outcomes, even in minimal or artificial groups (Tajfel et al. 1971).
Agents identify themselves based on mere self-categorisation into different groups separate
from their personal or individual traits. This categorisation has an emotional response which
leads to divergent behaviours between groups (Balliet et al. 2014). Akerlof & Kranton (2000,
2005) stress the importance of identity in influencing economic behaviour. The authors posit
that economic agents gain utility from behaving appropriately with respect to their social
group. Identity with a particular group will impact behaviour with in-group members and
out-group members (Chmura et al. 2005). This identity is internal to agents, and there
may be the threat of sanction if one deviates from the group’s norms. Even when one is by
themselves, the identity they proscribe themselves, and the associated social norms guide
them to a certain behaviour, even at the expense of individual interest (Elster 1989). Hence,
to avoid sanctioning and maintain positive self-esteem, agents conform to the social identity,
even at the expense of economic efficiency, often viewing their group as morally right, whilst
the out-group is the opposite.
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We use a simple model of utility maximisation that closely follows Akerlof & Kranton (2000,
2005), Mill & Morgan (2021), as well as the role of norm-compliance and identity mirroring
Krupka & Weber (2013). An individual i′s utility U(ai) depends on both their actions and
the degree to which their actions comply with the prevailing norms N(ai):

U(ai) = V (π(ai)+γN(ai)+(η)(πi(a)−πj(a)) (3.1)

The component V represents the value an individual places on the material payoff of action
a. The function increases in γ(ai), γ ≥ 0, as it increases, an individual will get higher utility
from complying with the norm - in other words, doing the socially appropriate action. With
N(ai) being a norm function. If people were completely concerned about economic efficiency
γ = 0, they would always choose the option that maximised payoff. Deviation from the
social norm yields disutility. This fear of deviation or disapproval of others can generate
a “psychological cost” (Fehr & Schurtenberger 2018). The “social multiplier” (Bénabou &
Tirole 2011b, p.6), is likely to drive a shift in behaviour in line with the social norm, which
we exogenously manipulate in the Heal and Divide treatments. Participants with a higher
γ will be more inclined to comply with cooperative social norms even in one-shot games.
However, lower levels of γ, suggest that these participants are on the threshold and are more
likely to deviate from the social norm.

Let η = 0 if participants share the same political identity as their opponent, and η = 1
otherwise. The utility of individual i is increasing in πi. It is evident that the decreasing
utility in πj(a) is larger if the participants do not share the same political identity as their
opponent. Thus, we hypothesise that polarisation will be more significant if they are paired
with an opposing voter compared to a coinciding voter, i.e. political identity influences
antisocial behaviour. Informing agents of the prevailing social norms should bring to the
foreground the group benefits and costs relative to the intrinsic benefits and costs, increasing
the influence of conformity (Sunstein 2019a). Therefore, agents yield higher utility from
maintaining positive self-esteem by conforming to group behaviour. In addition, polarisation
leads to stronger identification with the in-group (movement to the poles), further impacting
discriminatory behaviour.

Hypothesis 5 Participants behave more discriminatory when paired with the opposing voter.

Hypothesis 6 The more strongly individuals identify with their ethnicity (the more po-
larised), the greater the discriminatory behaviour.
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Hypothesis 7 Following the Heal treatment, participants will be more prosocial towards
out-group members.

Hypothesis 8 Following the Divide treatment, participants will be less prosocial toward
out-group members.

3.3 Experimental Method

In the following, we present the experimental design, the procedure and other measures
of interest. To test our hypotheses, we used a similar experimental method as used in
chapter 2. However, in this paper, we included a variation of one of the experimental
games (see subsection 5.3.7), differing vignettes in the social norms elicitation task (see
subsection 3.3.7), and different norm based-intervention (see hd and polarisation measures
(see subsection 3.3.8). In addition, the experiments were conducted online.

3.3.1 Heal and Divide

At the beginning of the experiment, participants are randomly assigned to the treatment
conditions. Participants received information about the prevailing social norms. Partici-
pants in the first treatment group are given feedback on previous respondents with shared
social norms from the in-group and out-group, labelled the HEAL treatment. In the second
treatment group, participants are given feedback on different and diverging social norms
between the in-group and out-group, labelled the Divide treatment. In the control treat-
ment, no information is provided 4. Participants will be given the social norms information
through charts that show the proportion of participants with shared views of social norms of
each scenario at the beginning of the session see Figure 3.1 and Figure 3.2, and as a baseline
group, we include a Control that receive no information. After being placed into one of the
three treatment groups, participants were given the same games, social norms elicitation task
and post-experiment questionnaire. The random allocation of the intervention occurs before
the games are played so that social norms are primed. This brings norms to the forefront
and increases norm compliance.

4Here, we deviated from the previous paper by using a different norm scenario. The scenario of vandalism
was chosen due to the increased reports of hate crime and vandalism following the referendum (Virdee &
McGeever 2018, Komaromi 2016, Albornoz et al. 2021). In addition, we intentionally chose a loaded norm
to induce behavioural change (Abbink & Hennig-Schmidt 2006)
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Figure 3.1: Social Norm nudge (HEAL)

Figure 3.2: Social Norm nudge (DIVIDE)

3.3.2 Prisoner’s Dilemma (PD)

Table 3.1 presents the payoff matrix for the one-shot prisoner’s dilemma. Players can choose
between two options (strategies) - cooperate or defect. Each participant is aware of how
much they could gain, but this depends on the other participant’s choice. Participants who
choose an outcome with the least difference indicate a preference to cooperate (C, C); this is
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the Pareto-dominant strategy since there is no other option that gives both players a higher
payoff. However, preferences to defect are indicated by participants choosing the outcome
with the highest individual payoff, even if there is a significant difference between payoffs
between participants (Cardenas & Carpenter 2008). Defecting is the dominant strategy (D,
D).

Participants were given neutral language and shown a table with Red and Blue cards. The
cooperative outcome is (B,B), and the purely self-interested outcome is (R,R) see Figure A.1.
Participants are tasked with making incentivized decisions between an in-group, out-group
and mixed-group (British) receiver; this indicates if preferences toward cooperation change
depending on the social identity of the partner. Differences in cooperation between receivers
measures taste-based discrimination. We also elicit participants’ beliefs regarding their be-
liefs about the decisions of others. Therefore, we can identify statistical discrimination 5.

Table 3.1: Payoff Matrix (Prisoner’s Dilemma)

Player 2
Defect Cooperate

Player 1 Defect (1,1) (10,0)
Cooperate (0,10) (5,5)

Figure 3.3: Prisoner’s Dilemma in the experiment in points

5We elicit beliefs after the one-shot games. We then match their beliefs ex post (De Geest & Stranlund
2019, Schotter & Trevino 2014, Gächter & Renner 2010). The literature has shown that beliefs about others’
behaviour can affect instances of cooperation and prosocial behaviour (Fischbacher & Gächter 2010, Gächter
& Renner 2010, Guala et al. 2013). As participants may expect less cooperative and prosocial behaviour
from in-group members (Ferraro & Cummings 2007). Gächter & Renner (2010) noted that beliefs were more
accurate when incentivized; for this reason, we incentivized beliefs.
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3.3.3 Dictator Game (DG)

The dictator game by Roth & Erev (1995) tests if individuals act out of pure self-interest.
Player A is endowed with 10 points for each receiver (a Leave, Remain and British player).
If Player A allocates an amount to Player B, Player A gets to keep the remaining amount.
A fair outcome would be to share the endowment equally between the two participants.
The amount of points the sender decides to give to the other player measures taste-based
discrimination (Lane 2016, Grosskopf & Pearce 2017). Participants’ beliefs regarding the
decisions of others are used to identify statistical discrimination.

3.3.4 Trust Game (TG)

The trust game by Berg et al. (1995) identifies the degree of trust and reciprocity between
participants. Player A is endowed with 10 points for each receiver (a Leave, Remain and
British player). Player A is tasked with deciding how much of their endowment (x) if any,
to send to player B. Any amount player A does not send, they can keep. The amount they
send to player B is multiplied by 3. Player B receives the amount sent by participant A (3x).
Player B then decides how much to return (y) to player A, with y ≤ 3x.

Final payoffs are PA(x,y) = E −x+y for player A, and PB(x,y) = 3x−y for player B.

The amount transferred (x) measures player A’s trust. Any positive amount sent from Player
A indicates that they trust either the in-group, out-group or mixed-group to reciprocate any
positive contribution. However, Player A is vulnerable as Player B may choose to keep
all the positive contributions for themselves. Therefore, the trust game measures taste-
based and statistical discrimination, as senders consider the potential for reciprocity. Again,
we also elicit participants’ beliefs regarding the decisions of others to identify statistical
discrimination or stereotyping.

3.3.5 Public Goods Game (PGG)

Participants play the game with three other group members in the public goods game (PGG)
by Gächter & Fehr (1999). Participants make contributions to the common pot. The total
contribution is multiplied by a factor α (1 < α < n). The contributions will then be equally
re-distributed between all four participants: the PGG tests cooperativeness and the degree
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of prosocial behaviour.

The design uses a standard linear public goods game played by four n participants (including
themselves). Each participant is endowed with 10 points for each receiver and is asked to
decide how much to keep or contribute to a public good. The sum of the group’s payoff is
multiplied by 1.5, which is shared equally between the four participants. The PGG occurred
with homogeneous groups or politically mixed groups. More specifically, participants are
tasked with making incentivized decisions between in-group (n − 1), out-group (n − 1) and
mixed-group (n−1) receivers. The final payoff for the game for each participant is given by:

πi = 10−gi + 1.5
4

4∑
j=1

gj (3.2)

The public goods game has two equilibria, a Nash equilibrium and a Pareto optimal outcome.
The Nash equilibrium is the selfish payoff maximising dominant strategy where participants
free-ride and do not contribute to the common pot, keeping their endowment but benefiting
from the divided shares. The Pareto (or socially) optimal equilibrium occurs when you cannot
make any participants better off. In the PGG, this occurs when there is full cooperation,
put differently, when all players contribute their entire endowment to the common pot.
The Pareto optimal outcome suffers from being a week equilibrium, with the alternative
non-cooperative equilibrium being stronger. In repeated games, if someone from the group
deviates from the socially optimal outcome due to free-riders, more and more participants
will free-ride over time. At the alternative equilibrium, if an individual deviates and begins
to contribute more than zero, contributions will quickly go back to zero. In this study, we
use the one-shot public goods game to examine taste-based discrimination in one-shot games
difference in contribution level between in-group and out-group matching. We also elicit the
beliefs, as players decide how much they believe others would send to them.

3.3.6 Modified Public Goods Game (mPGG)

Figure 3.5 presents the modified public goods game to identify if group size matters and if
a critical mass significantly alters altruism and cooperation in a similar decision structure.
Participants will play the game with one group member in the modified public goods game
(mPGG). The mPGG tests cooperativeness and the degree of prosocial behaviour. Each
participant is endowed with 10 points for each receiver and is asked to decide how much
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to keep or contribute to a public good. The sum of the group’s payoff is multiplied by 1.5,
which is shared equally between the four participants. Participants are tasked with making
incentivized decisions between in-group, out-group and mixed-group players. The Pareto
optimal outcome and Nash equilibrium are the same as the PGG. We also elicit the beliefs,
as players decide how much they believe others would send to them, see Figure 3.5. The
final payoff for the game for each participant is given by:

πi = 10−gi + 1.5
2

2∑
j=1

gj (3.3)

Figure 3.4: Modified Public Goods Game - Sender

Figure 3.5: Modified Public Goods Game - Beliefs

3.3.7 Measuring social norms - Social Norms Elicitation Task

The elicitation of participants’ social norms is an adaption of the method by Krupka & We-
ber (2013). This paper deviates from Krupka & Weber (2013) by using real-world scenarios
rather than the allocator game. Participants are tasked with evaluating the social appropri-
ateness of real-world vignettes. This removes the abstract nature of game-based situations,
enabling more realistic ideas of prevailing social norms. Additionally, participants are asked
to evaluate each scenario three times, first considering their perceptions of the social ap-
propriateness of the provided action, then what most people that belong to their in-group
and what most people that belong to a different identity group consider socially appropriate
(Akerlof & Kranton 2005).
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Participants’ beliefs about social norms are incentivized, as they are aware that their de-
cisions will be matched with the modal response of Leave voters and Remain voters. The
incentivization of the social norms task is vital as norms are perceived collective behaviours
(Akerlof & Kranton 2005, Elster 1989, Green 2012, Ostrom 1998). In this study, partici-
pants are also asked to evaluate their perceptions before the modal Leaver and Remainer
perceptions of the norms. Participants are asked to evaluate the scenarios to provide insight
into the difference between personal convictions and social norms. Participants evaluate the
following scenarios:

• Vandalism 1 - Suppose someone vandalises the garden of a neighbour after becoming
aware that they voted to leave the EU.

• Vandalism 2 - Suppose someone vandalises the garden of a neighbour after becoming
aware that they voted to Remain in the EU.

• Vandalism 3 - Suppose someone vandalises the garden of a neighbour after becoming
aware that they Did not vote in the EU Referendum

• Family Scenario - Suppose someone in your family wants to get married to someone
that voted differently to them in the 2016 Referendum.

• Briber Scenario 1 - You see a manager bribing a public official to get a contract. How
appropriate is it to report the manager.

• Bribe Scenario 2 - A citizen is made aware of this bribe. How appropriate is it to
punish the manager.
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Figure 3.6: Experimental Summary

3.3.8 Procedure

The experiments were conducted in 2021. However, the referendum occurred several years
prior to the experiment. The fallout of recently leaving the EU remained a pertinent topic at
the time of the experiments. While the referendum occurred in the past, the consequential
effects of this pivotal event continue to shape public discourse, policy considerations and
individual perceptions. Therefore, when the experiments were conducted, Brexit remained
contextually relevant. The experiments were conducted online using the Prolific recruit-
ment service. The experiments were programmed using the online survey software Qualtrics
(Qualtrics 2020). At the beginning of the session, participants received instructions. The
instructions used were neutral and aimed not to detail the experiment’s objectives. See Ap-
pendix B. They were informed that they would receive a fixed participation fee (£2.50) and
an additional payoff which would differ for each participant. To determine their payoff, par-
ticipants were truthfully told that one of their choices would be randomly selected at the end
of the experiment. All participants began with the games, then the social norm elicitation
task 6. Participants had to play with the following receivers in all games: Leavers, Remainers

6The social dilemma games are randomised to prevent any ordering effects. Note that the social norm
elicitation task occurred after the experimental games, although D’ Adda et al. (2016) finds limited evidence
of order effects of the norm elicitation task. We use a within-subject design to control for idiosyncrasies in
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and British. Please note that throughout the survey, the UK citizen participant will be with
a 25% probability a participant from (England, Scotland, Wales, and Northern Ireland).
Participants did not receive any feedback from the games undertaken. All participants in
the sample passed the attention checks. See Figure 3.6 for summary of experiments.

In addition, to shed light on their subjective views on their identities, we asked participants
questions about their perceptions in the post-experiment questionnaire. First, we asked
participants how much they trusted in-group and out-group members when interacting. We
also included the government as someone whom they also interact with. Second, we asked
participants to evaluate their aversion to risk in general, then more specifically in financial
matters, interacting with the government and their health. Given that during and following
the aftermath of the 2016 EU Referendum, the prevailing discourse surrounding Brexit at
times focused on the risks of leaving or staying in the European Union on the nation, economy
and people (Levy et al. 2016, Virdee & McGeever 2018, Hobolt 2016, Fetzer 2019). Indeed,
risk aversion has been found to explain differences in behaviours between genders (Iriberri &
Rey-Biel 2021). Also, risk aversion may confound altruistic behaviours (Eckel & Grossman
2008). Therefore, we are also interested in controlling for risk-seeking behaviour that may
relate to voting decision and propensity for pro-social behaviour.

Each question in the self-reported polarisation measures is to be answered on a 5-point Lickert
scale. The self-reported polarisation questions were posed, such as "to what extent do

they align with their in-group identity". Fourthly, we asked participants to
evaluate how proud they are to be their in-group identity. The question is coded to run
from 1 to 4, 1 being "not proud at all" to 4 being "very proud". Lastly, we asked
participants if they felt like a winner following the EU referendum, which is equal to 0 if
you feel like a "loser", equals one if you feel like a "winner". See Appendix B for each
question.

Additionally, to ensure that the heterogeneity between these two homogenous groups of
interest is not neglected, data such as sex, education, ethnicity, employment status, household
size, and marital status, as well as information such as age and income variables, are collected
to use as controls in the analysis of the research.

participants (D’ Adda et al. 2016)
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3.4 Results - Discriminatory behaviour and Polarisa-
tion

We present our results in multiple steps. We begin by analysing discriminatory behaviour
dependent on the identity of the receiver. We then identify individual and majoritarian
evaluations following the social norm elicitation tasks. Lastly, the study investigates the
impact of the social norm-based intervention on behaviour and norm compliance.

Table 3.2: Summary Statistics

All Control Heal Divide
Identity
Leave voter (%) 47.33 44.51 49.38 48.26
Remain voter (%) 52.67 55.49 50.63 51.74
Socio-demographic characteristics
Age

25-34 36.63 35.26 35.63 38.95
35-44 25.54 26.01 23.75 26.84
45-54 19.41 24.28 18.75 14.21

Female (%) 72.67 67.63 76.25 74.42
University Degree (%) 68.71 70.52 69.38 66.28
Single (never married) (%) 48.12 50.87 48.13 45.35
Household size 2.92 2.89 3.03 2.85
Nationality (%)

English 86.96 86.56 88.59 85.79
Northern Irish 7.79 1.08 1.09 3.16
Scottish 8.04 10.22 5.98 7.89
Welsh 3.21 2.15 4.35 3.16

Ethnicity (%)
White 90.89 93.01 89.13 90.53

Risk 4.18 4.03 4.54 3.99
Polarisation measures
Proud of voting decision 83.56 84.97 83.75 81.98
Winner (%) 33.47 35.26 31.88 33.14
Highly aligned to identity
(%)

61.19 61.27 61.88 60.47

Revote (%) 74.65 77.46 74.38 72.09
Observations 505 173 160 172
Notes: Baseline summary statistics of participant characteristics in the experiment

Table 3.2 summarises the characteristics of participants in the experiment. Across the inter-
vention treatment variations, the percentage of Leave voters and Remain voters are relatively
similar. Other socio-demographic factors, as well as the polarisation measures, are relatively
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constant across treatments. This supports the randomisation of participants into intervention
treatment groups. However, we obtained an unbalanced sample of participants containing a
relatively high proportion of White English Females. Therefore, we ensure that we include
gender, ethnicity and race as covariates in regression models to control for the potential
confounding effects of these factors in behaviours, to address the possibility of results being
skewed by the sample composition.

Consistent with Alabrese et al. (2019), we find that specific characteristics are significantly
different between Leavers and Remainers. We find education is significantly different between
Leavers and Remainers (Wilcoxon rank-sum test p=0.000, Kruskal-Wallis test p=0.000). Age
is also significantly different between the two identities (Wilcoxon rank-sum test p=0.000,
Kruskal-Wallis test p=0.000). As well as gender (Wilcoxon rank-sum test p=0.001, and
Kruskal-Wallis p=0.001), respectively. Similarly, we also find that nationality and ethnicity
significantly differ between Leave and Remain voters (Wilcoxon rank-sum test p=0.000 and
p=0.027, respectively). However, our experiments do not find employment status signifi-
cantly different between Leavers and Remainers.

We examine the relationship between the self-reported polarisation measures and the par-
ticipants voting decisions. There is a statistically significant difference in the proudness of
voting decisions between Leavers and Remainers (Wilcoxon rank-sum test p =0.000). We
observe a similar statistical difference regarding feeling like a winner (Wilcoxon rank-sum
test p =0.000). How highly a participant aligns with their voting decision is statistically
significantly different between Leavers and Remainers (Wilcoxon rank-sum test p =0.000).
We find a similar relationship regarding revoting (Wilcoxon rank-sum test p =0.000).

3.4.1 Prisoner’s Dilemma (PD)

Turning now to consider the decision of the prisoner’s dilemma. In our prisoner’s dilemma,
zero equals Defect, and one equals Cooperate. In Figure 3.7, we find that the beliefs of
others, specifically, Leavers and UK players are less than actual transfers. However, when
the receiver is a Remainer, beliefs are greater than transfers. Figure 3.8 shows the transfers
by each identity relative to the mean. Participants who voted to Leave the EU coordinate
more than the mean when a receiver is a fellow Leave voter and a UK receiver but less
than the mean level of coordination when the receiver is a Remainer. When the participant
(sender) is a Remain voter, they coordinate more than the mean level of coordination when
coordinating with Remain (in-group) receivers but less than the mean for both Leave and
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UK receivers.

To identify taste-based discrimination, we compare contributions between the two groups.
We use Wilcoxon rank-sum tests to test differences in coordination between Leave and Re-
main voters in the prisoner’s dilemma game. When coordinating with a Leaver, coordination
is significantly different between Leave and Remain voters (p = 0.000). We find a similar
result when coordinating with Remain voters (p = 0.000). We do not find a statistically sig-
nificant difference in coordination between Leavers and Remainers when coordinating with a
UK citizen (p =0.681 and p =0.357, respectively). Therefore, we find evidence of taste-based
discrimination.

Figure 3.7: Prisoner’s Dilemma
Note: The figure shows the percentage of participants choosing coordination (=1) and the beliefs of others

choosing to coordinate. The orange bars present beliefs, and the blue bars presents the fraction of
coordination for each receiver (UK, Remainer and Leaver). Error bars indicate 95% confidence intervals.
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Figure 3.8: Prisoner’s Dilemma (mean-centred)
Note: Zero line shows the mean benchmark. The orange bars show differences from mean transfers by

Remain voters. The blue bars show transfers different from the mean by Leave voters.

Table 3.3 reports the results of Probit regression analysis of behaviour in the prisoner’s
dilemma on identity. The dependent variable is the likelihood of coordination zero equals
Defect, and one equals Coordinate averaged for when the receiver is a Leaver (column (1)
and (2)), Remainer (column (3) and (4)), and UK citizen (column (5) and (6)), we include
socio-demographic controls for age, gender, marital status, employment status, household
size, educational attainment, religious indicator, race and ethnicity. However, Leave voters
are less likely to coordinate when the receiver is a Remainer.

Our model also includes beliefs reported during the experimental games. The results show
that beliefs about the receiver significantly impact coordination, generally increasing the
likelihood of coordination across all receivers. Polarisation is measured using variables iden-
tified in the post-experiment questionnaire. We find no evidence of self-reported polarisation
measures impacting the likelihood of coordination in the prisoner’s dilemma.
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Table 3.3: Probit regression Prisoner’s Dilemma by contribution

Dep. variable: Coordinate(=1, 0
otherwise)

Transfer Leaver Transfer Remainer Transfer UK

(1) (2) (3) (4) (5) (6)

Leaver 0.428*** 0.304 -0.509*** -0.478** 0.109 0.200
(0.121) (0.190) (0.121) (0.190) (0.122) (0.197)

Beliefs 0.911*** 0.951*** 0.951*** 0.980*** 1.082*** 1.147***
(0.122) (0.128) (0.122) (0.125) (0.122) (0.128)

Polarisation

Vote proud -0.030 -0.001 -0.062
(0.083) (0.081) (0.082)

Winner 0.071 -0.034 -0.301
(0.176) (0.168) (0.186)

Align 0.134 -0.081 0.056
(0.135) (0.138) (0.144)

Controls NO YES NO YES NO YES

Constant -0.535***5.425*** -0.166 -5.566*** -0.250** 1.019
(0.090) (0.696) (0.115) (0.704) (0.106) (0.910)

Observations 505 504 505 504 505 504

Note: Standard errors clustered at the subject level in parentheses.*** p<0.01,** p<0.05,* p<0.10.

3.4.2 Dictator Game (DG)

Figure 3.9 presents the transfers and beliefs in the dictator game. In the dictator game,
beliefs are lower than actual transfers to all receivers. The average amount transferred to
Leave receivers is 3.34 points from the 10 points endowment. Remain voters, on average,
received greater transfers at 4.08 points. UK receivers received the greatest points on average
at 4.20 points. Figure 3.10 presents amounts sent that diverge from the mean transfer by the
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two identities. The figure shows that Leavers transfer more than the mean to fellow Leave
voters. Conversely, Remainers transfer greater than the mean to fellow Remainers and UK
players.

To test differences in contributions between Leave and Remain voters in the dictator game,
we use Wilcoxon rank-sum tests. When the receiver is a Leave voter, there is a statistically
significant difference in contributions between Leave and Remain participants (p =0.000).
We find a similar result when the receiver is a Remain voter (p =0.000). When the receiver is
from the United kingdom, we do not find a statistically significant difference in contributions
(p =0.313).

Figure 3.9: Dictator Game (Mean contributions and Mean Beliefs)
Note: The figure shows the mean average transfers and beliefs in the Dictator Game. The orange bars

present beliefs, and the blue bars present the amount sent for each receiver (UK, Remainer and Leaver).
Error bars indicate 95% confidence intervals.
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Figure 3.10: Dictator Game (mean-centred)
Note: Zero line shows the mean benchmark. The orange bars show differences from mean transfers by

Remain voters. The blue bars show transfers different from the mean by Leave voters.

Table 3.4 reports the estimated OLS models of contributions in the dictator game controlling
for age, income, sex, educational attainment, age, income, household size, ethnicity, race,
marital status and risk-seeking. When the participant is a Leave voter, we observe less
cooperation when the receiver is a Remainer; however, this is not robust to the inclusion of
controls. Beliefs significantly impact the behaviours of all receivers. Therefore, perceptions
of others significantly impact prosocial behaviour.

We use self-reported measures to examine how participants’ behaviour is influenced by po-
larisation. We find that feeling like a winner following the Referendum reduces cooperation
when the receiver is a Remainer. In addition, being highly aligned to your voting identity
(align) reduces cooperation with Remainers. Consistent with our hypothesis, polarisation
through strong affiliation to a group reduces prosocial behaviour in the dictator game.
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Table 3.4: OLS regression Dictator Game by contribution

Dep. variable: Amount sent to re-
ceiver

Transfer Leaver Transfer Remainer Transfer UK

(1) (2) (3) (4) (5) (6)
Leaver 0.212 0.046 -0.613*** 0.033 -0.192 -0.206

(0.188) (0.257) (0.200) (0.266) (0.154) (0.231)
Beliefs (Leaver) 0.757*** 0.748*** 0.722*** 0.731*** 0.774*** 0.784***

(0.040) (0.038) (0.039) (0.037) (0.038) (0.035)
Polarisation

Vote proud -0.014 0.010 -0.018
(0.100) (0.102) (0.088)

Winner -0.043 -0.727*** -0.222
(0.219) (0.232) (0.206)

Align 0.312 -0.368** -0.148
(0.192) (0.182) (0.170)

Controls NO YES NO YES NO YES

Constant 0.951*** -2.748 1.665*** 2.462** 1.191*** -1.783
(0.130) (2.207) (0.223) (1.085) (0.190) (2.505)

Observations 505 505 505 505 505 505

Note: Standard errors clustered at the subject level in parentheses.*** p<0.01,** p<0.05,* p<0.10.

3.4.3 Trust Game (TG)

Figure 3.11 shows the transfers and beliefs in the trust game. Beliefs are lower than transfers
for each receiver, respectively. The average amount transferred to Leave receivers is 3.95
points. Remain voters, on average, received greater transfers at 4.73 points. UK receivers
received the greatest points on average at 5.05 points. Figure 3.12 shows the two identities’
divergence from the mean transfer, as indicated by the zero line. The figure shows that
Leavers transfer more than the mean to fellow Leave voters and less than the mean to
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Remain voters. Moreover, Remainers transfer greater than the mean to fellow Remainers
and less than the mean to Leave voters. Both Leave and Remain participants are less trusting
toward UK receivers.

To identify differences in trust by voters, we use Wilcoxon rank-sum test. When the receiver
is a leaver or a Remainer, there is a statistically different level of trust between Leave and
Remain participants, respectively (p =0.000 and p =0.000). However, there is no statistical
difference in trust when the receiver is a UK citizen by Leavers or Remainers (p =0.987).
Therefore, we find evidence of taste-based discrimination between Leavers and Remainers.
However, the national identity is perceived as a non-rival group as there are no behavioural
differences between Leavers and Remainers towards British receivers.

Figure 3.11: Trust Game (Mean contributions and beliefs)
Note: The figure shows the mean average transfers and beliefs in the Trust Game. The orange bars present

beliefs, and the blue bars present the amount sent for each receiver (UK, Remainer and Leaver). Error
bars indicate 95% confidence intervals.
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Figure 3.12: Trust Game (mean-centred)
Note: Zero line shows the mean benchmark. The orange bars show differences from mean transfers by

Remain voters. The blue bars show transfers different from the mean by Leave voters.

We then used OLS regression, where the dependent variable is the amount sent to each
receiver. We also control for age, income, sex, educational attainment, age, household size,
ethnicity, race, marital status and risk-seeking, see Table 3.5. Leave trustors are less trusting
towards Remainers. However, this is not robust to the inclusion of controls. The results show
that beliefs about the receiver significantly impact trust and cooperation. Consistent with
our hypothesis, being proud of the voting decision reduces coordination when the receiver
is a Remainer. Feeling like a winner increases trust with Leavers and decreases trust with
Remainers.

95



Table 3.5: OLS regression Trust Game by contribution

Dep. variable: Amount sent to re-
ceiver

Transfer Leaver Transfer Remainer Transfer UK

(1) (2) (3) (4) (5) (6)
Leavers 0.129 -0.182 -0.459** -0.020 -0.014 0.001

(0.208) (0.292) (0.225) (0.321) (0.149) (0.232)
Beliefs 0.844*** 0.841*** 0.736*** 0.730*** 0.878*** 0.880***

(0.033) (0.032) (0.038) (0.038) (0.024) (0.025)
Polarisation

Vote proud 0.019 -0.124 -0.006
(0.101) (0.129) (0.094)

Winner 0.447* -0.713*** -0.212
(0.230) (0.255) (0.198)

Align 0.049 -0.054 0.159
(0.189) (0.213) (0.171)

Controls NO YES NO YES NO YES

Constant 0.864*** 0.749 1.736*** 0.846 0.892*** 1.063
(0.130) (1.536) (0.254) (3.030) (0.155) (0.959)

Observations 505 505 505 505 505 505

Note: Standard errors clustered at the subject level in parentheses.*** p<0.01,** p<0.05,* p<0.10.

3.4.4 Public Goods Game (PGG)

Figure 3.13 shows the transfers and beliefs in the public goods game. Beliefs are lower
than transfers for Leaver, Remainer and UK receivers. The average amount transferred
to Leave receivers is 3.83 points. Remain voters, on average, received greater transfers
at 4.68 points. UK receivers earned the greatest points on average at 4.91 points. In
Figure 3.14 zero indicates the mean contributions for all receivers. The figure shows that
Leavers transfer more than the mean to fellow Leave voters and less for Remainers and UK
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receivers. Conversely, Remainers transfer greater than the mean to fellow Remainers and
UK receivers.

To identify differences in altruism and cooperation by voters, we use Wilcoxon rank-sum
test. We observe a similar pattern as the other games. When the receiver is a leaver,
there is a statistically different level of cooperation between Leave and Remain participants
(p=0.000). Similarly, when the receiver is a Remainer, there are statistically different levels
of cooperation between Leave and Remain participants (p=0.000). However, there is no
statistical difference in trust when the receiver is a UK player by Leavers or Remainers
(p=0.230).

Figure 3.13: Public Goods Game (Mean contributions and beliefs)
Note: The figure shows the mean average transfers and beliefs in the Public Goods Game. The orange bars

present beliefs, and the blue bars present the amount sent for each receiver (UK, Remainer and Leaver).
Error bars indicate 95% confidence intervals.
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Figure 3.14: Public Goods Game (mean-centred)
Note: Zero line shows the mean benchmark. The orange bars show differences from mean transfers by

Remain voters. The blue bars show transfers different from the mean by Leave voters.

Table 3.6 reports OLS regression in the public goods game. Beliefs regarding the respective
player significantly influence cooperative behaviour. The greater belief in each player, the
greater the amount sent, respectively. Consistent with our hypothesis, feeling like a winner
reduces cooperation with Remainers. In addition, being highly aligned (align) with identity
increases transfers to Leavers.

Table 3.6: OLS regression Public Goods Game by contribution

Dep. variable: Amount sent to re-
ceiver

Transfer Leaver Transfer Remainer Transfer UK

(1) (2) (3) (4) (5) (6)
Leaver 0.129 -0.081 -0.626*** -0.131 -0.124 -0.094

(0.197) (0.273) (0.208) (0.276) (0.141) (0.231)
Beliefs (Leaver) 0.844*** 0.838*** 0.774*** 0.768*** 0.869*** 0.870***

(0.029) (0.029) (0.032) (0.033) (0.023) (0.024)
Polarisation

Vote proud -0.136 -0.066 -0.054
Table 3.6 – continued from previous page

Transfer Leaver Transfer Remainer Transfer UK

(1) (2) (3) (4) (5) (6)
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(0.100) (0.112) (0.079)
Winner 0.083 -0.833*** -0.083

(0.255) (0.256) (0.234)
Align 0.355* -0.038 0.079

(0.205) (0.181) (0.162)
Controls NO YES NO YES NO YES

Constant 1.032*** 1.831 1.698*** 3.745*** 1.018*** 2.417***
(0.144) (1.435) (0.217) (1.307) (0.145) (0.854)

Observations 505 505 505 505 505 505

Note: Standard errors clustered at the subject level in parentheses.*** p<0.01,** p<0.05,* p<0.10.

3.4.5 Modified Public Goods Game (mPGG)

Figure 3.15 shows the transfers and beliefs in the modified public goods game. Beliefs
are lower than actual transfers. The average amount transferred to Leave receivers is 3.98
points. Remain voters, on average, received greater transfers at 4.70 points. UK receivers
received the greatest points on average at 5.14 points. In Figure 3.16 zero indicates the
mean contributions for all receivers. The figure shows that Leavers transfer more than the
mean to fellow Leave voters and less for Remainers and UK receivers. Conversely, Remainers
transfer greater than the mean to fellow Remainers and UK receivers and less than the mean
to Leave receivers.
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Figure 3.15: Modified Public Goods Game (Mean contributions and beliefs)
Note: The figure shows the mean average transfers and beliefs in the modified Public Goods Game. The

orange bars present beliefs, and the blue bars present the amount sent for each receiver (UK, Remainer
and Leaver). Error bars indicate 95% confidence intervals.

Figure 3.16: Modified Public Goods Game (mean-centred)
Note: Zero line shows the mean benchmark. The orange bars shows differences from mean transfers by

Remain voters. The blue bars shows transfers different from the mean by Leave voters.
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Figure 3.17: Modified Public Goods Game (mean-centred)
Note: Reported beliefs by Leavers (blue) and Remainers (orange).

Table 3.7 presents OLS regression for the modified public goods game controlling for age,
income, sex, educational attainment, age, income, household size, ethnicity, race, marital
status and risk-seeking. The dependent variable is the amount sent to receivers. The results
show that beliefs about the receiver significantly impact coordination. Interestingly, feeling
like a winner reduces the amount sent to British receivers 7.

Table 3.7: OLS regression (modified) Public Goods Game by contribution

Dep. variable: Amount sent
to receiver

Transfer Leaver Transfer Remainer Transfer UK

(1) (2) (3) (4) (5) (6)
Leaver 0.184 -0.013 -0.437** -0.118 -0.140 0.083

(0.201) (0.260) (0.178) (0.281) (0.156) (0.219)
Beliefs 0.815*** 0.811*** 0.824*** 0.821*** 0.858*** 0.860***

(0.029) (0.030) (0.027) (0.029) (0.025) (0.025)
Table 3.7 – continued from previous page

Transfer Leaver Transfer Remainer Transfer UK

(1) (2) (3) (4) (5) (6)

7We also estimated the same set of regressions using session fixed effects rather than individual effects.
The results are unchanged. As a further robustness test, we repeat the set of regressions using a Tobit
regression model to account for censoring, which yields similar results as OLS regressions, see Appendix B
Table B1 - Table B3
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Polarisation

Vote proud -0.071 -0.104 -0.018
(0.117) (0.129) (0.096)

Winner 0.175 -0.268 -0.409**
(0.223) (0.250) (0.203)

Align -0.051 -0.253 -0.029
(0.206) (0.184) (0.167)

Controls NO YES NO YES NO YES

Constant 1.303*** 1.877 1.558*** 3.629** 1.127*** 2.952
(0.159) (1.628) (0.205) (1.411) (0.181) (2.124)

Observations 505 505 505 505 505 505

Note: Standard errors clustered at the subject level in parentheses.*** p<0.01,** p<0.05,* p<0.10.

The results of discriminatory behaviour show that identity matters. We find evidence of out-
group discrimination. Interestingly, participants who voted to Leave are less cooperative with
the in-group, although this finding is insignificant with the inclusion of controls. Notably,
we observe a similar pattern in the Trust Game and Public Goods Game. We posit that this
is explained by the negative coefficients of vote proud and align. Specifically, highly proud
Leavers and those who align with their voting decisions are less cooperative with the in-group.
Here, it is worth noting that aligning with one’s voting decisions does not necessarily equate
to aligning with the identity group. Furthermore, this pattern can, in part, be explained
by the beliefs. For both Leavers and Remainers beliefs are greater for the in-group than
the out-group. However, across all games, Leaver’s beliefs of the in-group are lower than
Remainer’s beliefs of their in-group in absolute terms, suggesting lower expectations even
with the in-group, see Figure 3.17.

In general, we find that the non-rival group, UK players, do not lead to in-group favouritism
and out-group discrimination. Therefore, we observe discriminatory behaviour in opinion-
based groups solely. Results from the self-reported polarisation measures reveal that feeling
proud of one’s vote, feeling like a winner and being highly aligned to one’s identity reduces
cooperation regardless of the receiver’s identity. Overall, there was a widespread belief that
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all players would contribute less than actual transfers. Although, across all economic games,
there was the general belief that British players (or the UK) contribute more than people
who did not vote, Remainers or Leavers. Across all games, there is a belief that Leavers
will contribute less than Remainers. That said, we consistently find that beliefs significantly
determine behaviour.

3.4.6 Social norms elicitation task

To analyse the effect of social norms on behaviour, we now report findings from the social
norms elicitation task. We take a similar approach to Krupka & Weber (2013). To begin,
we converted participants’ responses into numerical scores. Participants who evaluate an
action to be ”very socially inappropriate” is valued at -1, ”somewhat socially inappropriate”
is valued at -1/3, ”somewhat socially appropriate” is valued at 1/3 and ”very socially ap-
propriate” is valued at 1. Table 3.9 to Table 3.12 presents participants evaluations of social
appropriateness. The first three rows show the total social norms. The following rows divide
the sample by whether the participant is a Leaver or a Remain voter.

Table 3.8 reports the findings on the modal response of vandalising a Leavers home. The
table shows that the modal response of this behaviour is that it is very socially inappropriate.
We find no significant difference in evaluations across all majority and individual perceptions.
Therefore, we find strong conformity between Leavers and Remainers concerning vandalising
a Leaver’s home. In Table 3.9, which shows participants modal evaluation of each action’s
social appropriateness. The table shows that the modal response is very socially inappropri-
ate for all participants. We compare differences in social norms between participants who
voted to leave and those who voted to remain using Wilcoxon rank-sum test. We find sig-
nificant differences in individual perceptions regarding vandalising a Remainers garden (p
=0.033) between Leavers and Remainers. Perceptions regarding the majority of Leavers are
statistically different (p =0.000) between Leavers and Remainers. Similarly, we find evidence
of differences between Leavers and Remainers regarding the majority of Remain voters (p
=0.056).

In the social norms scenario regarding marriage between Leave and Remain voters. We
find significant differences in individual perceptions (Wilcoxon rank-sum test p =0.000).
Perceptions regarding the majority of Leave voters are statistically different between Leave
and Remain voters (Wilcoxon rank-sum test p =0.000). We find weak evidence that there
is a statistically significant difference in perceptions of most Remain voters between Leave

103



and Remain voters (Wilcoxon rank-sum test p =0.092).

We compare the differences in social norms regarding reporting bribery between Leave and
Remain voters, see Table 3.11. We find a significant difference in individual perceptions
(Wilcoxon p=0.005). Most Remain voters’ perceptions are statistically different between
Leave and Remain participants (p=0.029). Turning to punishing bribery, see Table 3.12. Al-
though the modal response is the same across both identities, there is a significant difference
in individual perceptions (Wilcoxon rank-sum test p =0.015). Most Remain voters’ percep-
tions are statistically different between Leave and Remain participants (Wilcoxon rank-sum
test p =0.088). To sum up, the majority of evaluations differ between Leavers and Remainers.

Table 3.8: Elicited social appropriateness of vandalising a Leavers home

−− − + ++ N
Leave majority 87.92 7.33 3.96 0.79 505
Own perception 91.88 5.74 0.99 1.39 505
Remain majority 63.96 23.76 8.51 3.76 505
Participant is a Leave voter
Leave majority 87.87 7.11 3.77 1.26 239
Own perception 93.31 3.77 0.42 2.51 239
Remain majority 66.53 17.57 9.62 6.28 239
Participant is a Remain voter
Leave majority 87.97 7.52 4.14 0.38 266
Own perception 90.60 7.52 1.50 0.38 266
Remain majority 61.65 29.32 7.52 1.50 266

Note: Responses are “very socially inappropriate” (–), “somewhat socially inappropriate”
(-), “somewhat socially appropriate” (+), “very socially appropriate” (++). Modal

responses are shaded.
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Table 3.9: Elicited social appropriateness of vandalising a Remainers home

−− − + ++ N
Leave majority 57.03 26.14 13.07 3.76 505
Own perception 93.66 3.76 1.19 1.39 505
Remain majority 87.72 7.52 2.38 2.38 505
Participant is a Leave voter
Leave majority 69.04 20.50 7.11 3.35 239
Own perception 91.21 5.44 0.84 2.51 239
Remain majority 84.94 8.37 2.51 4.18 239
Participant is a Remain voter
Leave majority 46.24 31.20 18.42 4.14 266
Own perception 95.86 2.26 1.50 0.38 266
Remain majority 90.23 6.77 2.26 0.75 266

Note: Responses are “very socially inappropriate” (–), “somewhat socially inappropriate”
(-), “somewhat socially appropriate” (+), “very socially appropriate” (++). Modal

responses are shaded.

Table 3.10: Elicited social appropriateness of marrying someone that voted differently in the
Referendum

−− − + ++ N
Leave majority 4.64 12.14 30.18 53.04 505
Own perception 3.93 2.50 15.54 78.04 505
Remain majority 5.18 11.43 29.46 53.93 505
Participant is a Leave voter
Leave majority 4.95 12.08 29.11 53.86 239
Own perception 4.16 2.77 15.84 77.23 239
Remain majority 5.54 11.09 28.32 55.05 239
Participant is a Remain voter
Leave majority 5.64 18.80 36.09 39.47 266
Own perception 3.38 4.14 22.18 70.30 266
Remain majority 4.51 12.03 33.08 50.38 266

Note: Responses are “very socially inappropriate” (–), “somewhat socially inappropriate”
(-), “somewhat socially appropriate” (+), “very socially appropriate” (++). Modal

responses are shaded.

105



Table 3.11: Elicited social appropriateness of reporting bribery

−− − + ++ N
Leave majority 14.06 10.30 21.19 54.46 505
Own perception 16.83 4.55 11.88 66.73 505
Remain majority 14.65 6.53 17.03 61.78 505
Participant is a Leave voter
Leave majority 17.57 8.79 15.48 58.16 239
Own perception 20.50 5.86 12.97 60.67 239
Remain majority 17.99 7.11 17.57 57.32 239
Participant is a Remain voter
Leave majority 10.90 11.65 26.32 51.13 266
Own perception 13.53 3.38 10.90 72.18 266
Remain majority 11.65 6.02 16.54 65.79 266

Note: Responses are “very socially inappropriate” (–), “somewhat socially inappropriate”
(-), “somewhat socially appropriate” (+), “very socially appropriate” (++). Modal

responses are shaded.

Table 3.12: Elicited social appropriateness of punishing bribery

−− − + ++ N
Leave majority 5.74 8.91 35.84 49.50 505
Own perception 5.35 4.55 29.50 60.59 505
Remain majority 4.95 6.34 33.47 55.25 505
Participant is a Leave voter
Leave majority 5.86 7.11 35.98 51.05 239
Own perception 6.69 5.44 32.64 55.23 239
Remain majority 5.86 7.11 35.56 51.46 239
Participant is a Remain voter
Leave majority 5.64 10.53 35.71 48.12 266
Own perception 4.14 3.76 26.69 65.41 266
Remain majority 4.14 5.64 31.58 58.65 266

Note: Responses are “very socially inappropriate” (–), “somewhat socially inappropriate”
(-), “somewhat socially appropriate” (+), “very socially appropriate” (++). Modal

responses are shaded.
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Table 3.13: OLS Regression on effects of social norms on mean contributions in games

PD DG TG mPGG PGG
(1) (2) (3) (4) (5)

Leaver 0.423 -0.258 -0.153 -0.104 0.281
(0.554) (0.420) (0.586) (0.391) (0.405)

Family norm -0.026 -0.050 0.155 -0.221 -0.048
(0.263) (0.217) (0.173) (0.207) (0.215)

Family norm x Leaver -0.375 0.384 -0.167 -0.036 -0.020
(0.374) (0.284) (0.241) (0.285) (0.297)

Vandalising Leaver -0.041 0.099 0.435 -0.406 -0.662
(0.664) (0.455) (0.384) (0.392) (0.538)

Vandalising Leaver x Leaver 0.584 0.495 0.203 0.302 0.989
(0.794) (0.665) (0.648) (0.502) (0.694)

Vandalising Remainer 0.660 -0.487 -0.440 0.188 0.712
(0.582) (0.434) (0.397) (0.375) (0.485)

Vandalising Remainer x Leaver -0.699 -0.197 -0.005 -0.595 -0.510
(0.691) (0.655) (0.535) (0.487) (0.628)

Reporting Bribery 0.050 -0.036 -0.028 0.310* -0.113
(0.152) (0.156) (0.147) (0.163) (0.155)

Reporting Bribery x Leaver -0.390* -0.058 0.150 -0.130 0.322*
(0.209) (0.194) (0.184) (0.207) (0.193)

Punishing bribery 0.086 -0.098 0.030 -0.066 0.041
(0.205) (0.216) (0.176) (0.165) (0.250)

Punishing bribery x Leaver -0.193 0.285 0.326 0.118 0.067
(0.284) (0.301) (0.233) (0.222) (0.294)

Controls YES YES YES YES YES
Constant 5.775*** 1.736* 0.450 1.418 0.838

(1.300) (0.996) (1.081) (0.958) (1.019)

Observations 504 505 505 505 505

Note: The dependent variable is the pooled mean contributions for all receivers (leave,
remain and the UK) in each game. We add demographic controls and beliefs. Robust

standard errors clustered by session in parentheses. *** p<0.01, ** p<0.05, * p<0.10.
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To identify if there is any divergence between personal and group norms, we run a simple
t-test. In the vandalism scenario on Leaver, we find that Remainers’ views of their in-group
perceptions and their own norms differ when evaluating vandalism on Leaver’s gardens (p =
0.000). We observe a similar pattern for Leavers’ personal and in-group norms when eval-
uating vandalising a Remainers garden (p = 0.000). In both instances, we observe a wider
spread of evaluations for the in-group than personal norms. In sum, we find evidence of plu-
ralistic ignorance where the individual’s private preference differs from the group (Smerdon
et al. 2020, Miller & Prentice 2016). See Appendix B for tests of pluralistic ignorance for
each norm-based treatment.

Table 3.13 reports the OLS regression of mean contributions regressed on social norm per-
ceptions. We use the mean evaluations of each scenario. Overall, we find limited impact of
norm perceptions on mean transfers and contributions across all games. Therefore, social
norms do not significantly dictate cooperative behaviour in terms of mean contributions.
We replicate these findings using disaggregated norm evaluations by each evaluation, al-
though an individuals own perceptions regarding the family scenario significantly impact
cooperativeness, see Appendix B Table B10.

Overall, the results from the social norms elicitation tasks reveal that over several vignettes,
the modal social appropriateness ratings are similar across choice environments - own eval-
uations, majority of Leavers, and the majority of Remainers. There is general agreement on
the social appropriateness of actions. This is consistent with social identity theory (Akerlof
& Kranton 2000, 2005). That said, we find evidence of pluralistic ignorance, and the results
show a significant difference between individual perceptions and in-group norms. However,
we fail to find a significant influence of social norms on behaviours.

3.4.7 Heal and Divide intervention

Turning now to the intervention, we examine the degree to which social norm-based interven-
tions impact behaviours. We also identify if the social norm-based intervention influences the
evaluations of the social norms scenarios. We compare our analysis to the Control treatment,
where no information is provided that acts as a baseline against measuring susceptibility to
social influence when informed of the prevailing social norms.

In Figure 3.18, we observe variations in the level of coordination across the different treat-
ments in the prisoner’s dilemma game. We observe less coordination in the Heal and Divide
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treatments in comparison to the Control, however, this is not statistically significant. We
compare the difference in coordination between the social norms treatments in the prisoner’s
dilemma and the voting decisions of participants using the Wilcoxon rank-sum. When the
participant is a leave voter, there is a statistically significant difference in coordination be-
tween the Control and Divide treatment when the receiver is a Leaver (p =0.020). There
is no significant difference in coordination when the receiver is either a Remainer or a UK
player. Non-parametric tests reveal that when the participant is a Remainer, there is no
statistically significant difference in coordination between the Control and treatments across
all receivers.

We further evaluate how the social norms treatments impact coordination using Probit
regression models, see Table 3.14, Panel A. The Heal treatment reduces coordination with
British receivers. The Divide treatment reduces coordination with Leavers. In column (3),
we include the interaction term between identity and the treatments. If the participant is a
Leave voter, the Divide treatment decreases coordination with Leavers and British receivers.
The findings suggest that emphasising differences between Leavers and Remainers through
the Divide treatment reduces coordination inter-group but also decreases coordination with
the non-rival British group.

Figure 3.18: Prisoner’s Dilemma by intervention
Note: The figure shows the fraction of coordination by the intervention treatment. Error bars indicate

95% confidence intervals.
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In Figure 3.19, we observe that transfers are lower in the Heal and Divide treatments com-
pared to the control. No statistical difference is found between mean contributions in the
Heal or Divide treatments compared to the control (using non-parametric tests). Using
Wilcoxon rank-sum test, we also compare cooperation by Leavers and Remainers following
the treatments. The tests reveal no effect of the treatments when the participant is either
a Leave voter or a Remain voter across all receivers. Using an OLS regression model, we
compare the difference in contributions and transfers between the treatments in the dictator
game with the inclusion of beliefs and controls. We find no evidence of treatment effects
following the social norm-nudges in the dictator game. See Table 3.14, Panel B.

Figure 3.19: Dictator Game by intervention
Note: The figure shows the mean contribution in the Dictator Game by the intervention treatment. Error

bars indicate 95% confidence intervals.

Figure 3.20, presents the amounts sent in the trust game in each treatment. Compared to
the earlier games, we observe that the Heal treatment yields greater levels of trust than the
Control. However, no statistical difference is found between mean contributions in the Heal
or Divide treatments compared to the Control. Comparing trust behaviours between Leavers
and Remainers using non-parametric tests, we find no statistically significant difference in
cooperation in the trust game when participants are exposed to either the Heal or Divide
treatment by either voting decision. Table 3.14, Panel C, reports OLS regression of treatment
effects. We fail to find a significant effect of the social norm-based nudges on trust behaviours.
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Figure 3.20: Trust Game by intervention
Note: The figure shows the mean contribution in the Trust Game by the intervention treatment. Error

bars indicate 95% confidence intervals.

In the standard and modified public goods game, we observe that contributions in the Heal
treatment are greater than in Control group. While contributions in the Divide treatment
are less than the Control, see Figure 3.21 and Figure 3.22. In both instances, we find no
statistical difference using t-tests. However, we are interested in identifying if there are any
differences in behaviour following the treatments depending on the political voting decision
made by the individual.

In the public goods game, following the Heal treatment relative to the Control, we find that
if the participant is a Leave voter, there is a statistically significant difference in coopera-
tion when the receiver is also a Leaver and Remainer (Wilcoxon rank-sum test p = 0.054,
Wilcoxon rank-sum test p =0.035, respectively). Similarly, following the Heal treatment,
when the participant is a leave voter, there is a statistically significant difference in cooper-
ation when the receiver is the UK player (Wilcoxon rank-sum test p =0.0237). When the
participant is a Remain voter, we find no statistically significant difference in cooperation
between either treatment. We further test the treatments using an OLS regression model in
Table 3.14, Panel D. In column (3), we include the interaction term of identity and treat-
ments. The Heal and Divide treatments have negative impacts for Remainer receivers, when
Leaver equals zero, therefore fore Remain participants. Moreover, if the participant voted to
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Leave, the Heal and Divide lead to increased cooperation with Remainers. In this case, both
treatments worked to facilitate increased cooperation from Leavers to Remainers. There-
fore, the treatments backfire in the public goods game and cause in-group hostility between
Remainers. Conversely, both treatments bridge the gap between Leavers and Remainers.

In the modified public goods game, the differences in behaviour by the voting identities are
compared. When the participant is a Leave voter, following the Heal treatment, we find a
statistically different level of cooperation across all receivers - Leavers, Remainers, and UK-
citizens (Wilcoxon rank-sum test p =0.007, p = 0.017, p =0.001, respectively). No treatment
effect is observed when the participant is a Remain voter. Table 3.14, Panel E reports OLS
regression analysis of treatment effects. The Heal treatment increases cooperation for British
receivers. If the sender is a Leaver, the Heal treatment increases cooperation for Remainers.
Therefore, increases inter-group cooperation.

Figure 3.21: Public Goods Game by intervention
Note: The figure shows the mean contribution in the Public Good Game by the intervention treatment.

Error bars indicate 95% confidence intervals.
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Figure 3.22: Modified Public Goods Game by intervention
Note: The figure shows the mean contribution in the Modified Public Goods Game by the intervention

treatment. Error bars indicate 95% confidence intervals.
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Notes: Model (1) uses OLS regression estimation. Model (2) uses Ordered Probit
regression estimation method. Robust standard errors clustered by session in parentheses.

∗ p < 0.1; ∗∗ p < 0.05; ∗∗∗ p < 0.01

In sum, our results provide evidence that social norm-based interventions influence be-
haviours. In group settings, such as the public goods game, we observe that the social
norm-based nudge backfires and leads to less cooperativeness with in-group members between
Remainers. However, for Leavers, the Heal and Divide treatments increase cooperation with
Remainers. Therefore both treatments bridge the gap between diverging groups. However,
it appears at the cost of in-group prosocial behaviour for Remainers. In addition, the Divide
treatment decreases in-group coordination between Leavers and reduces coordination with
British receivers in the prisoner’s dilemma 8.

Turning now to the impact of the intervention of shifting evaluations of social norms, see
Table 3.15. In column (1), we run an OLS regression, where the base category is the control
group of the social norms intervention. Given the ordinal nature of the modal evaluations,
we use the ordered Probit regression model in column (2). The dependent variable mea-
sures the appropriateness of actions. We expect that the Heal and Divide treatments would
qualitatively decrease and increase social appropriateness ratings of the vandalism scenarios,
respectively. In particular, we expect the vandalism scenarios to be consistent with this be-
cause of the similarities with the vignettes and the intervention treatments. We include the
interaction of identity and treatments. The Divide treatments when Leaver equals zero, and
therefore, for Remainers, lead to higher evaluations (social appropriateness) of vandalism in
the three vandalism scenarios. However, the Divide treatment decreases modal evaluations
(greater social inappropriateness) in the scenario regarding reporting bribery. However, if
the participant is a leave voter, the Divide treatment leads to higher evaluations of reporting
bribery. In other words, being informed that others view vandalism as socially appropri-
ate increases the appropriateness of reporting bribery for Leave voters, but decreases the
appropriateness of reporting bribery for Remain voters.

8We also estimated the same regressions but disaggregated by identity. The treatment effects remain
relatively unchanged, see Appendix B, Table B5 - Table B9.
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Notes: Model (1) uses OLS regression, Model (2) uses Ordered Probit regression model.
Robust standard errors clustered by session in parentheses. ∗ p < 0.1; ∗∗ p < 0.05; ∗∗∗ p < 0.01

3.5 Discussion and conclusion

Political polarisation and divisions can seep into other non-political behaviours in the UK,
which in turn can hinder social cohesion and democratic practices. This paper investigates
whether the referendum has led to the antipathy between Leavers and Remainers. Several
years after the referendum, we find that individuals behave differently depending on if the
person voted to Leave or Remain in the EU. Polarisation goes hand-in-hand with the growing
populist rhetoric and movement (McCoy et al. 2018). Kuper (2022) reports that polarisation
in the United Kingdom appeared to have peaked around 2016 to 2018. Whereas, in the
United States, polarisation has lingered beyond Trump. However, we argue that polarisation
following the referendum remains a salient issue.

We find evidence that individuals discriminate based on political identities, even in non-
political contexts. In line with the conceptualisation of polarisation outlined in this paper,
we find that alternative groups do not affect behaviour (Esteban & Ray 1994). Specifically,
the neutral group or a British player has a limited effect on behaviour, and there is no
difference in behaviour towards the British player between Leavers and Remainers (Bowles
& Polania-Reyes 2012). The difference in behaviour between the out-group and the “non-
rival” mixed-group supports findings by Abbink & Harris (2019), who similarly find less
significant discriminatory behaviour when the player is in the mixed-group. Therefore, this
provides a potential avenue for anti-discrimination policies to focus on national identity.

We use a modified version of the public goods game with two players to test the group
effects that can cause polarisation (Cason & Mui 1997)—comparing the differences between
the modified two-player public goods game and the Standard four-player public goods game.
We find evidence of group effects that impacts discriminatory behaviour and the propensity
for polarisation. We find greater shifts in behaviour following the norm-based interventions
in the public goods game compared to the modified public goods game. Research by Cason
& Mui (1997) and Bicchieri et al. (2022) find evidence that social proximity and group size
are significant in enforcing norm compliance, discrimination and polarisation. Our findings
support this lemma when looking at the behaviour in the standard versus modified public
goods game.
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Another explanation for discriminatory behaviour is stereotyping, as beliefs are found to
significantly determine contributions across games. Consistent with the literature (see, for
example, (Bigoni et al. 2019)), our analysis reveals that the beliefs about these different
groups significantly impact cooperative behaviour. On average, reported beliefs are less
than actual transfers; this suggests that perhaps the narrative surrounding the characteris-
tics of Leavers and Remainers leading up to and following the Referendum (Hobolt et al.
2021, Virdee & McGeever 2018, Dalton 2019) has influenced opinions. In other words, the
beliefs reveal that incomplete information leads to stereotyping or statistical discrimination,
indicating group polarisation, as people have more negative perceptions or ideas about the
opposing group.

Our self-reported measures of polarisation show that polarisation does negatively impact be-
haviour. We consistently observe that participants who highly regard themselves as ‘winners’
following the 2016 Referendum are less cooperative or altruistic. Our finding complement
experimental research on political ideology and identities; our polarisation measure offer ex-
planations for why others such as Thomsson & Vostroknutov (2017) and Anderson & Mellor
(2009) fail to find significant results. The extent of the association or salience is necessary
to understand inter-group behaviours of political and opinion-based identities.

Recent literature has shown that elections themselves may also shift evaluations of social
norms (Apffelstaedt et al. 2022). In the social norm elicitation task, we find similar evalu-
ations across scenarios by Leavers and Remainers. Therefore, given the relative proximity
of the 2016 referendum and then the eventual leaving of the EU, this may also have influ-
enced social norms evaluations. However, the social norms vignettes used in this study did
not significantly affect overall cooperative behaviour across the experimental games. Our
finding is consistent with Iyengar & Westwood (2015), who similarly observe discriminatory
behaviour occurs along partisan lines without establishing strong social norms. The absence
of influencing norms may be further exaggerated due to the relatively recent formation of
our opinion-based identities.

Political polarisation has many negative consequences. For example, political polarisation
damages social cohesion and public discourse and can put doubts on the validity of insti-
tutions (Sunstein et al. 2018, Dimant 2021, McCoy et al. 2018). When political campaigns
lean into existing divides, this can often pull people further apart(Monroe et al. 2000). Con-
versely, in some instances, polarisation can increase participation in democratic practices
through respectful debates amongst citizens (McCoy et al. 2018, Talisse 2022). However, in
cases where polarisation hinders cooperativeness outside of the political arena and in day-
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to-day interactions, polarisation can be harmful. Our research also endeavours to identify a
remedy for political polarisation to support social capital (Nannicini et al. 2013). Therefore,
the study also sought to investigate how (polarised) individuals can be further divided or
how to bridge the gap between groups.

In our experiment, participants are randomly assigned to social norms intervention treat-
ments. Following the social norm-based intervention, we find that the Divide treatment
influences the evaluations of social norms by increasing the social appropriateness of van-
dalism. Our finding supports Albornoz et al. (2021) by providing evidence that vandalism
(or hate crimes) are becoming more common or at least more socially accepted. We find
inconsistent evidence regarding the effectiveness of social norm-based interventions in shift-
ing behaviour towards more cooperative altruistic outcomes or more rational self-interested
outcomes. Notably, both interventions increase inter-group interactions for the better. On
the other hand, both interventions reduce in-group altruism between Remainers. An expla-
nation for the mixed results following the social norm-based norm may be due to the frequent
negative rhetoric and misinformation leading up to and after the Referendum (Iyengar &
Westwood 2015). Therefore, information on Leaver’s and Remainer’s may be disregarded.
Likewise, Su (2022) finds that an individual’s political beliefs and perceptions are slow to
update 9. Nonetheless, the social norm-based nudge used in this paper could, for instance,
be used in combination with other policies to increase social cohesion and capital alongside
other policy motives (Barak-Corren 2021, Howlett et al. 2020).

In the previous paper, we looked at deep-rooted polarisation between two ethnolinguistic
groups in Zimbabwe. There we found some evidence of in-group favouritism and out-group
discrimination. Self-reported messages such as proudness and alignment also significantly
impact behaviours in Zimbabwe. This is indicative of the polarisation and also the depth of
the identities. Comparing the newly-formed opinion-based groups in the United Kingdom,
we find evidence of in-group favouritism and out-group discrimination. Notably, we find
comparatively weaker responses to the norm-nudge and the impact of social norms on coop-
erative behaviour in the UK compared to the experiments undertaken in Zimbabwe. In both
experiments, discriminatory behaviour and in-group favouritism may be further displayed
with different framing, for instance, games being framed as “community games” (Liberman
et al. 2004, Dufwenberg et al. 2011). Contrary to Kuper (2022), this suggests that the
divide post-Brexit is not wholly transient. It is interesting to note that we find evidence
of pluralistic ignorance in both instances. The results from these studies reveal divergence

9See chapter 2 for general discussion of weakness of norm-based nudges.
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between group norms and personal norms. As noted in chapter 2, pluralistic ignorance can
be a mechanism that leads to more extreme behaviours. Which feeds into media discourse
and negative press, which has been found to be one of the underlying causes that further
divide groups, inter alia, that causes movement to the extremes (Smerdon et al. 2020, Miller
& Prentice 2016, Bursztyn et al. 2020).

We acknowledge some limitations of the research. Political voting decisions have been ex-
plicitly identified in our experiment, unlike race which can be signalled visually. It is unclear
how frequently the identity group of Leaver or Remainer is considered in decision-making.
That said, research has shown that political identities do influence behaviours (Abbink &
Harris 2012, Mill & Morgan 2021), however, further research is needed to understand the
saliency of political identities and the complex interplay of aligning with the voting decision
and with one’s group. Future research could also consider the role of discourse and discussion
in dampening polarisation (Sunstein 2019a, Hendriks et al. 2019).

Further research on the impacts of social norm-based nudges may prove fruitful, given the
mixed results and debates around the use of nudges (Huitema et al. 2018, Lodge & Wegrich
2016, Ölander & Thøgersen 2014, Tyers 2019). However, Tyers (2019) highlights that some
of the criticisms of nudges are mirrored in the broader political system, as there is currently
a lack of trust and increased doubt in policymakers. Hence, policymakers have the challenge
of ensuring that policies are trusted and consistent with the people’s demands. For example,
Sunstein (2019b) finds that there are differences along party lines in the United States re-
garding nudges and that, in general, informational campaigns received the greatest support
across diverse countries (Sunstein et al. 2018), although the authors find that there is more
approval of nudges in industrialised countries. Therefore, the solution to polarisation will
need to be nuanced. Group polarisation influences democratic practices and is often used
in political rhetoric, which can further polarised society - creating a potentially destructive
cycle (Talisse 2022, Carlin & Love 2013).

In conclusion, we set out to investigate if there are social implications of the rising political
polarisation in the United Kingdom following the 2016 EU referendum in terms of discrim-
inatory behaviour. We find that Leavers and Remainers display inter-group discriminatory
behaviour. Although this is a relatively new identity group that cannot be seen, the decision
made in the referendum has created distinct groups that individuals relate to and, there-
fore, are willing to maximise their in-group benefits and maximise the difference between the
in-group and out-group.
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4
Would I lie for you?
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Abstract

We experimentally investigate the extent to which people are willing to lie on behalf of some-
one else. We measure intrinsic (dis)honest behaviour using a variation of the Mind Game
by Kajackaite & Gneezy (2017) to understand the propensity to lie for others when it also
benefits the liar. We also test the role that social norms around the acceptance of dishonest
behaviour moderate dishonest behaviour (Feldhaus & Mans 2014, Bucciol & Piovesan 2011,
Mazar et al. 2008), using a variation of the social norms elicitation task (Krupka & Weber
2013). We conducted two experiments in the United Kingdom focusing on Leave and Remain
voters. The second experiment also investigates under what conditions people are willing to
lie for themselves and on behalf of others, using participants in Zimbabwe from the two major
ethnic groups - the Shona and Ndebele. Firstly, the results are consistent with the literature
that over ten rounds, participants do not maximise their payoffs in both contexts (Mazar
et al. 2008, Khalmetski & Sliwka 2019, Erat & Gneezy 2012). Secondly, Leavers lie more
than Remainers for themselves. In Zimbabwe, Ndebele participants lie more than Shona
participants when the payoff goes to the participant only. Thirdly, we show that salience to
a group identity influences the likelihood, emphasising the moral cost of dishonesty. Lastly,
we find that the evaluation of social norms regarding reporting and punishing bribery sig-
nificantly affects dishonest behaviour in both experiments. We contribute to the existing
literature regarding dishonesty and shared identities providing an opportunity for corrup-
tion and bribery (Weisel & Shalvi 2015). This paper also contributes to the experimental
literature on corruption and dishonest behaviour using a variation of the Mind Game.

Keywords: Dishonesty; Identity; Mind Game; Social norms



4.1 Introduction

Understanding people’s willingness to lie is essential in economic research as dishonest be-
haviour can lead to the breakdown of contracts and an increased prevalence of crime and
corruption (Cohn et al. 2019). There are growing concerns about dishonesty as state leaders
and other influential persons’ dishonest behaviour is exposed to varying degrees. For exam-
ple, the reported wrongdoings of former President Donald Trumps leading to impeachment
hearings (Congress of the United States of America 2019). Similarly, in the UK, Boris John-
son was exposed for lying about saving £350m a week on school dinners (Hattenstone 2020)
and having several parties during the COVID-19 lockdowns (Cabinet Office 2022), and the
continued accounts of corruption that are reported in Zimbabwe by Emmerson Mnangagwa
(LeBas & Munemo 2019). Observing bribery and dishonesty can have negative economic
consequences as citizens become more accepting of unethical behaviours. Therefore, in this
paper, we experimentally test under what conditions people are willing to lie for themselves
and on behalf of someone else, using participants from the United Kingdom and Zimbabwe.

The standard economic theory assumes people will be dishonest when the material incentive
of lying outweighs the material incentives of being honest (Becker 1968). Previous experi-
mental research has tested this theory using a form of a Deception Game or Cheating Game,
such as sender-receiver games (Gneezy 2005), coin-flip tasks (Bucciol & Piovesan 2011), die-
roll tasks (Fischbacher & Föllmi-Heusi 2013) and matrix-tasks(Mazar et al. 2008), amongst
other forms. These experiments generally use private information and the opportunity for
participants to behave dishonestly, which leads to a higher material payoff. The results
of these experiments have observed dishonest behaviour; however, usually, participants are
partially dishonest. Participants fail to maximise their material payoff. One of the leading
explanations in the experimental literature for why individuals lie partially is that individ-
uals have an aversion to lying; individuals will prefer to avoid being dishonest, even if being
dishonest yields a positive payoff. Therefore, individuals balance the payoff from dishonest
behaviour versus the disutility from lying (Mazar et al. 2008, Gneezy et al. 2018, Khalmetski
& Sliwka 2019, Erat & Gneezy 2012). An alternative explanation for why partial lying is
observed is due to social image concerns (Mazar et al. 2008, Fischbacher & Föllmi-Heusi
2013, Dellavigna et al. 2017, Grolleau et al. 2016, Ali & Bénabou 2016). People are honest
because of self-image concerns and, therefore, the desire to be seen as doing the right thing.

As we are interested in investigating for whom someone is willing to lie, we also draw on
group identity literature (Akerlof & Kranton 2000, Tajfel et al. 1971, Akerlof & Kranton
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2005). We consider the role of affinity to a group in dishonest behaviours. When social links
are involved in decision-making, agents are less likely to lie due to social ties (Feldhaus &
Mans 2014). In contrast, other papers find the alternative to be true, that social relations
increase cheating when it benefits someone with a shared social identity (Cadsby et al. 2016,
Weisel & Shalvi 2015). This study expands on Erat & Gneezy (2012) research on Pareto
White lies, which arise when the lie benefits them and someone else. Our paper is most
closely related to research by Wiltermuth (2011) and Benistant & Villeval (2019). However,
we deviate from this paper as the payoff from dishonest behaviour is not shared equally;
this is because we aim to disentangle an individual’s propensity to lie from themselves and
their willingness to ‘one up’ for their in-group. Therefore, we contribute to the literature by
examining group identity and its relationship with dishonest behaviour.

We also contribute to the literature on dishonest behaviour by conducting our experiments
in developed and developing country settings. It is often argued that developing countries
face a higher prevalence of corruption and that this trickles down to the rest of society (Di
Zheng et al. 2020, Ryvkin et al. 2017). However, the issue of dishonesty from public officials
is not limited to developing countries, only. Many significant Public officials in the West have
been caught lying (Hattenstone 2020). In addition, Abeler et al. (2019) find that dishonest
behaviour is similarly observed across countries. This paper uses the recently formed political
identities of Leavers and Remainers in the UK (Hobolt 2016, Hobolt et al. 2021) 1. In the
second part of our experiment, we use pre-existing identity cleavages, the deep-rooted ethnic
divisions in Zimbabwe, Shona and Ndebele 2.

Finally, our study also uses social norms elicitation tasks (Krupka & Weber 2013) in which
participants are asked to evaluate socially appropriate behaviour in scenarios that involve
dishonesty. This allows us to test if cheating is correlated with different norms surrounding
the social appropriateness of honesty and dishonesty. Specifically, we conduct the following
experiment: (i) Norms before undertaking the mind game, perceptions regarding dishonesty
in a bribery scenario are elicited in a social norms elicitation task. In this scenario, the
social appropriateness of reporting and punishing bribery is compared between the identity
groups. (ii) Mind Game treatments, our experiment uses an adapted form of the mind game
(Kajackaite & Gneezy 2017). Employing a between-subject variation in the games. This
paper focuses solely on the Mind Game and a modified Mind Game to investigate deceptive

1See chapter 3 for further background into the UK context.
2Note that we do not set out to conduct a controlled cross-country comparison of dishonesty. However, we

aim to identify the propensity and mechanisms surrounding dishonesty in both countries out of independent
significance
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behaviours. The between-subject design suffers from a potential lack of consistency, due to
the inherent participant variability. Conversely, a strength of the between-subject research
design is the ability to isolate the effects of specific conditions on behaviours (Charness
& Gneezy 2012). Therefore, to minimise any noise, we maintain the same experimental
environment of the Mind Game to clearly disentangle a participant’s intrinsic willingness to
lie for themselves and on behalf of someone else.

The results show that participants lie partially. In the experiments conducted with British
participants, we find that Leavers report ”Yes” more frequently than Remainers when the
payoff benefits themselves only. We also find that salience towards the identity reduces
dishonesty behaviour. Similarly, in the experiments conducted in Zimbabwe, we observed
reduced dishonesty among in-group members. However, dishonest behaviour is based on
national rather than ethnic identity. In both experiments, we observe that social norms
regarding reporting and punishing bribery significantly influence dishonest behaviour.

The remainder of this paper is organised as follows. In section 4.2, we discuss the related
literature and findings. In section 4.3, we identify the theoretical framework and hypotheses.
Then in Section 4.4, we present our experimental design and procedure. Lastly, Section 4.5
discusses the results and concludes our findings.

4.2 Dishonesty and types of lying

There are multiple schools of thought regarding dishonesty and the moral implications of
lying. A utilitarian approach does not always perceive a danger of lying; if it were to
benefit overall social utility, then the benefit would outweigh the harm incurred by dishonest
behaviour (Bentham 1781). Conversely, a Kantian approach argues that lying is always
harmful. Lying harms others and reduces the self-respect of the individual. There are no
instances in which dishonesty is appropriate; instead, we have a duty always to be honest
(Kant 1949). On the other hand, Gneezy (2005) highlights the theologian Martin Luther
who argued that there are instances where lying can be acceptable. There have been varying
philosophical and ethical views on lying and its potentially harmful impacts. This study
focuses on the environment in which individuals are willing to be dishonest.

Traditional economic theory posits that agents will be dishonest whenever the material
payoff is positive (Becker 1968). In contrast to traditional theory, partial lying is observed
in experiments (Fehr & Fischbacher 2002, Gneezy et al. 2018, Khalmetski & Sliwka 2019).
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Participants believe that it is more honest to lie some of the time rather than all the time. For
instance, individuals lie partially in the die-roll task, where the payoff increases the higher the
number rolled. The unobservability of dishonest behaviour explains why some individuals
report a four instead of five, as it appears more credible (Fischbacher & Föllmi-Heusi 2013,
Erat & Gneezy 2012, Gächter & Schulz 2016, Gneezy et al. 2018). Another important
consideration of dishonest behaviour is the environment individuals find themselves in. For
instance, people may have concerns about the credibility of the lie.

Several taxonomies for lying have been identified by Erat & Gneezy (2012), spiteful black
lies, selfish black lies, Pareto white lies and altruistic white lies. Here we focus on white lies;
there are two main types of lying, altruistic white lies, which occur when another individual
benefits from the lie at the expense of the one lying. In contrast, Pareto white lies benefit
both the one lying and another. Erat & Gneezy (2012), using a deception game, found that
participants do not lie when it comes to Pareto white lies. However, participants are willing
to lie in the case of an altruistic white lie. In a similar vein, the literature on corruption has
looked at how partnerships formed can foster lowered ethical behaviour, where participants
are given the opportunity to lie together, in cases when being dishonest can benefit someone
else, especially someone they identify with (Weisel & Shalvi 2015). In our paper, we focus
on Pareto white lies, as this is more consistent with dishonest behaviour and corruption that
benefits both parties 3.

4.2.1 Dishonesty games

Several lines of evidence suggest that people are willing to be partially dishonest in several
conditions: if there is a high payoff association with being dishonest (Boles et al. 2000), if the
positive payoff from lying is shared (Wiltermuth 2011) if there is a chance of measurement
error (Toma et al. 2008) if others have been seen to be lying (Gino et al. 2013), and the
likelihood that the reported outcome could be true (Sutter 2019).

Previous investigations into dishonest behaviour have varied in methodological structure.
Overall, the literature has primarily focused on three forms of games when studying dis-
honesty - Deception Games, Cheating Games and Real Effort Games. Deception games are
multilateral games that involve strategic decision-making. An example of a deception game
is the Sender-Receiver Game (Gneezy 2005, Dreber & Johannesson 2008, Erat & Gneezy

3Specifically, we use a form of Pareto white lie. The participant lying receives a fixed positive benefit
from lying; however, this is not proportionate to the benefit received by other individuals.
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2012, Kajackaite & Gneezy 2017, Sutter 2019), the sender can send information regarding
two options, with one being a false message and the other a truthful message. The receiver
decides which option to take; the receiver will not know the actual payoff for each option.
The decision made by the receiver will determine the overall payoff for both participants.
The choice of deception is given to the sender as they choose between sending the truthful
message or sending the false message; however, the wrong message yields a higher payoff.
Whereas the truthful message, if the receiver trusts and follows up on it, will yield a lower
payoff for the sender.

Alternatively, Cheating Games are non-strategic and thus do not involve beliefs regarding
another player. In these games, a participant is given private information that only they
will know and are asked to report this to the experimenter (the experimenter will never
know the private information revealed to the participant) (Mazar et al. 2008, Fischbacher
& Föllmi-Heusi 2013, Kajackaite & Gneezy 2017). Examples of cheating games include the
die-roll and coin-flip tasks (see, for example, Arbel et al. (2014), Jacobsen et al. (2018),
these game forms share many fundamental characteristics. In the die-roll tasks, participants
can lie about the number that was rolled; for instance, in cases where the payoff increases
as the number rolled increases, participants can lie by reporting a number slightly greater
than the actual number observed. In the coin-flip tasks, they have to deliberately report the
opposite of the observed coin-face to lie if the observed coin-face does not yield a positive
payoff. Hence, the games differ because the die-roll allows for partial lying, as participants
can report a four rather than a five to be seen as not being too dishonest (Gerlach et al.
2019, Bucciol & Piovesan 2011, Abeler et al. 2014).

In real effort games, the game incorporates the abilities of the participants. For example, in
the matrix game used by Mazar et al. (2008), participants are tasked with solving several
matrices. Participants are rewarded for correctly solving the matrices; therefore, they can be
tempted to inflate the number of correctly solved matrices to gain a larger payoff. However,
this game form suffers from a major issue as participants may truthfully misreport answers as
they believe they have solved the matrices correctly (see Gerlach et al. (2019) for a review).

These game forms generally share the fundamental characteristic that participants have more
information than the person who determines their payoffs. Participants are tempted into
being dishonest as false information will yield a greater payoff4. The mind game used in

4The game forms are all positive-sum games where no one will lose out from dishonesty. Some studies have
adapted these games and have used a constant sum game, whereby there is an externality from deception
leaving an identifiable victim, see for example Erat & Gneezy (2012), Gneezy (2005). This paper primarily
focuses on games with no identifiable victim resulting from dishonest behaviour.
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this study can be seen as a combination of the two paradigms, as for each decision made,
they have to decide to deliberately report “Yes” when it could be a “No”. Moreover, at the
beginning of the game, participants are made aware they will play over 10 rounds; therefore,
over the 10 rounds, they may use a similar strategy outlined in the die-roll, for example,
reporting “Yes” 6 times rather than 7 or more times. Unlike the matrix form, the modified
Mind Game used in this study does not rely on the participant’s skills. Therefore, eliminating
some measurement errors that can occur in matrix games.

Previous research has manipulated different factors within these aforementioned experimen-
tal paradigms to observe dishonesty and understand if the degree of lying is greater in dif-
ferent environments. Several studies have investigated the effect of increased material stakes
on dishonesty (Abeler et al. 2019, Fischbacher & Föllmi-Heusi 2013, Kajackaite & Gneezy
2017, Hugh-Jones 2016). The consequences of increasing the material payoffs depend on the
experiment’s game form. In deception games, the option of deceit is somewhat explicit in
the game design (Hertwig & Ortmann 2008b). In cheating games, lying is more implicit;
therefore, people may be more hesitant to lie (Jiang 2013, Grolleau et al. 2016). Alterna-
tively, they may think they will get away with lying without the experimenter’s awareness.
Increasing the material payoff in cheating games may only make participants more concerned
that the experimenter may observe their decisions and fear that any lying will be laid bare
(Kajackaite & Gneezy 2017). In general, increasing the reward has had mixed effects on dis-
honesty in the experimental literature. This may be due to higher rewards increasing feelings
of guilt (Mazar et al. 2008, Erat & Gneezy 2012), or individuals may perceive that higher re-
wards have a higher risk of being exposed (Kajackaite 2018). Alternatively, when the reward
size induces more lying, it may be due to the higher reward leading to greater temptation
(Gneezy 2005, Kajackaite & Gneezy 2017). In addition, higher stakes in the cheating game
may backfire and cause less dishonesty because of the implicit nature of lying, whereas the
alternative may be true for deception games (Gerlach et al. 2019).

Furthermore, field experiments have been utilised to explore deception in more natural set-
tings (Bucciol & Piovesan 2011, Jacobsen et al. 2018). Cohn et al. (2019) investigate civic
honesty in their cross-cultural experiment. In this field experiment, research assistants leave
a wallet with an employee at a local counter. They waited to see if the email address was
contacted to return the wallet; the amount of money in the wallet varied across treatments,
thus altering the incentives. The authors apply this scenario in the field across 355 cities.
Cohn et al. (2019) found that in most countries’ citizens return the wallet when the wallet
has money (behaved honestly), rather than a wallet without any money. They then increase
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the stakes by having a treatment in which more money is in the wallet, although this only
occurred in the United Kingdom, the United States and Poland. An explanation for why
agents may be more honest in the field is due to fear of legal repercussions (Houser et al.
2016, Solaz et al. 2019), although this is not found to be significant in the study. Contrary to
classic economic theory, the incentive did not increase dishonesty but rather increased civic
honesty. Participants were more likely to return the wallet if the wallet contained a key (the
key should be meaningless to participants). The key acted as a mechanism that highlighted
altruistic concerns.

Dishonesty has generally been observed more in lab experiments than in field experiments.
This may be because natural field experiments of this type are harder to control for exoge-
nous factors. Given the nature of dishonesty and subsequently corruption and bribery, few
individuals are willing to confess to willingly lying to benefit themselves and someone they
share social ties with. In our study, we complement the findings from Cohn et al. (2019) by
conducting experiments in different countries. Rather than in the field, we chose a controlled
environment using a lab in the field experiment. Here, we also do not change the reward
size for the individual but change the incentive scheme by incorporating the option for par-
ticipants to lie on behalf of someone else. Experimental studies have shown that social ties
lead to in-group favouritism and out-group discrimination across various contexts (Akerlof
& Kranton 2005, Ostrom 1998, Tajfel et al. 1971, Krupka & Weber 2013, Rege, Mari; Telle
2004). Therefore, understanding when individuals are willing to be dishonest for and with
is of economic importance.

Using a strategic real effort experiment, Benistant & Villeval (2019) explores whether the
other player’s identity in a competitive setting will impact the temptation to lie. Given the
nature of the game paradigm used, shared group identities may alter unethical competitive
behaviour (Cardenas et al. 2010, Abbink & Harris 2012, Benistant & Villeval 2019). The
authors find that group affiliation is weaker than competitive drive (Benistant & Villeval
2019, Guala et al. 2013). Similarly, Di Zheng et al. (2020) found that bribery crowds out
social affiliations between agents. However, our study proposes that in a non-competitive
game paradigm, individuals may be tempted to commit Pareto white lies with in-group
members rather than out-group members because of in-group favouritism, regardless of any
strategic considerations. We focus on Pareto white lies because we can identify people’s
willingness to lie for others without confounding their willingness to lie for their material
payoff.

134



4.2.2 Identity, normative cues and social norms

The economic and psychological literature has theoretically and empirically tested the fac-
tors influencing dishonesty. These factors have mainly focused on institutional trickle-down
effects, identities, social and normative cues, inter alia (Di Zheng et al. 2020). People’s
views and perceptions regarding dishonesty are shaped and moulded by those around them,
their culture and their proximity to dishonest or corrupt behaviour. Therefore, institutions
where dishonesty is prevalent can influence the acceptance of dishonest behaviours (Bidner
& Francois 2011, Birkelund et al. 2022, Gächter & Schulz 2016). Relatedly, a person’s iden-
tity can also affect how they behave, whether this identity is their religion, gender, or career
(Dreber & Johannesson 2008, Gerlach et al. 2019, Kocher et al. 2018, Shalvi & Leiser 2013).
Non-monetary factors such as social norms can also be an essential determinant of lying,
bribery, and corruption. These prevailing social ties can lead to dishonesty in favour of the
in-group.

Dishonesty observed by someone who represents a specific social group can trickle down
to the whole group, as individuals conform to the norm (Gächter & Schulz 2016). Addi-
tionally, emphasising distinct identities has been found to influence dishonest behaviour.
Furthermore, reciprocity and social preferences, especially in group settings, can alter the
propensity for dishonesty based on different groups (Feldhaus & Mans 2014, Bernhard et al.
2006, Eckel & Grossman 2004, Kocher et al. 2018). For instance, emphasising an individual’s
criminal history and status as a criminal leads to partial dishonest behaviour (Cohn et al.
2019). By focusing on their criminal identity, individuals will behave consistently with the
perceptions of that identity. Solaz et al. (2019) found that individuals were willing to sup-
port and even forsake material payoffs for corrupt candidates if they had a shared identity.
Wiltermuth (2011) found that individuals are more likely to cheat when the positive benefit
of dishonesty is shared with another person. Broadly individuals use the shared benefit of
dishonest behaviour to justify their dishonest behaviour (Erat & Gneezy 2012, Wiltermuth
2011, Feldhaus & Mans 2014). Therefore, social image concerns may be a principal determin-
ing factor in mitigating complete dishonest behaviour and thus can explain partial dishonest
behaviour (Mazar et al. 2008, Fischbacher & Föllmi-Heusi 2013, Gächter & Schulz 2016,
Grolleau et al. 2016). When focusing on political polarisation specifically, Mill & Morgan
(2021) found evidence of dysfunctional and spiteful behaviour. We add to this literature by
using a variation of the Mind Game to identify the extent that individuals may choose to be
honest to ensure that the ‘other group’ loses out.
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Given the extrinsic influence that can impact participants, normative cues can enforce the
moral cost of dishonest behaviour. Normative cues work by either influencing the social
norms around dishonest behaviour through informing participants about the behaviour of
others or raising the salience of ethical behaviour. Using a combination of game forms,
normative cues which provide information on the dishonest behaviour of other people can,
in fact, increase the level of dishonesty (Bicchieri et al. 2021, Fosgaard et al. 2013, Abeler
et al. 2019, Jacobsen et al. 2018). Conversely, emphasising ethical and moral norms across
various game forms lowers dishonest behaviour (Mazar et al. 2008, Bucciol & Piovesan 2011,
Shu et al. 2011).

Peer effects can change moral behaviour and preferences for dishonesty (Isler & Gächter
2022). A field experiment investigating dishonesty regarding voting turnout and voting
behaviour has found that Chicago-based residents were willing to incur a lying cost to hide
that they had not voted to avoid facing social punishment (Dellavigna et al. 2017). In this
case, there is a cost of lying rather than a positive material payoff from lying, but the social
image concern is great enough for agents to incur this cost. Thus, dishonesty has been
observed even at a cost to the individual to preserve social image concerns.

Identities such as religious affiliations have been investigated concerning dishonest behaviour.
Given the potentially greater emphasis on the moral implications of dishonest behaviour,
scholars have compared religious participants with secular participants (Shalvi & Leiser 2013,
Arbel et al. 2014, Isler et al. 2021). Although the results are mixed, Arbel et al. (2014) found
that secular men and women cheat more than religious men and women when comparing
Jewish participants with secular participants. Studies focusing on religious identity and
lying suggest that religious individuals are less dishonest to maintain the image of appearing
honest.

Gender differences in dishonest behaviour have also been found in the literature (see, for
example, Dreber & Johannesson (2008), and Feldhaus & Mans (2014)). Moreover, there is
some evidence that gender differences in cheating are partly due to individual worldviews
that are hierarchical and individualistic (Birkelund et al. 2022). Hence, preferences for
dishonesty can be explained by cultural factors; these can be broader cultural factors or
closer to home. For instance, in a coin-flip game in the field experiment, Bucciol & Piovesan
(2011) assesses dishonesty in children aged between 5 and 15 during an Italian summer camp.
They found significant levels of cheating across ages and other characteristics like siblings.
Notably, mentioning the need to be honest to children reduces dishonesty, but this is more
effective in females than males. However, the strength of the request for honesty fell for
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female participants with age but remained stable in male participants. Houser et al. (2016),
also found that parents are dishonest when it benefits their children. However, parents are
more honest when observed by their daughters than their sons.

Maintaining a moral and social image can enforce intrinsic motives. Dishonesty and greed
can be seen as undesirable traits. Social image concerns have been identified in experiments
where there is a possibility for scrutiny from an external person, whether the experimenter
or another participant. To avoid appearing like a cheater, social image-focused people may
exaggerate honest behaviour (Dai et al. 2018). Therefore, people do not maximise dishonest
behaviour to appear morally correct (Mazar et al. 2008). Notably, theft aversion, an exten-
sion of the social image concern, is the specific self-image concern of not seeming to be a
thief. This explanation was used by Cohn et al. (2019), as it was more important if the lost
items were valuable to the person who found them rather than what would be more valuable
to the person who lost the wallet. Feldhaus & Mans (2014) found that the moral cost of
dishonest behaviour is far greater when individuals share an identity. To disentangle the
motivations for own lying and preferences and willingness to lie for others, participants in
the modified mind game treatments (Senders) received a fixed fee for dishonesty. Therefore,
the receiver’s payoff is decision-dependent on the sender. We can then compare dishonesty
in the standard mind game, where the payoff is decision-dependent for the receiver.

Likewise, in experiments where participants could be observed, cheating is lower because of
the social image concerns compared to non-observed games (Gneezy et al. 2018). Moreover,
the timing and opportunity for lying effects dishonest behaviour. For instance, Jiang (2013)
found that when the intent to cheat is made first, maintaining a moral social image is harder
as individuals will intentionally delay reporting cheating. Hence, in this treatment group,
where the intention to cheat is made at the beginning of the experiment, the authors found
less cheating because of social image concerns. Therefore, we hypothesise that the social or
moral cost of dishonesty will significantly impact behaviour when dishonesty occurs between
individuals in the same identity group. To examine the influence of social norms around the
‘right thing to do’, we use a social norms elicitation task to elicit Krupka & Weber (2013)
to identify an individual’s norms around dishonest behaviour.

Therefore, will an awareness that someone with a shared identity will benefit from dishonesty
lead to increased lying? Are people more likely to be honest when the payoff goes to an out-
group member as a means of spitefulness? Do people’s normative perceptions of dishonest
behaviour shape their behaviours?
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To address these questions, this study varies the incentive scheme by creating a treatment
where being dishonest benefits someone else. We correlate the propensity to be dishonest in
the Mind Games with the perceived social norms of lying in different scenarios and reported
opinions on faith in the government. All participants report their beliefs regarding dishonest
behaviour in a social norms elicitation task. We use salient real-world social ties rather than
artificial social ties. By inducing social identities, we can identify if differences in behaviour
between groups are because of other characteristics outside of innate differences between the
groups (Di Zheng et al. 2020). Thus, we are able to answer if bad institutions lead to a higher
propensity for dishonesty. The originality of this study is that it delves into the environment
people are willing to lie for others of their in-group and out-group, but also the strength
of parochial altruism is identified by comparing the propensity to lie when participants are
paired with a mixed group member, in this case, participants are aware that their partner
is British or Zimbabwean which has a 50% chance of being either an in-group or out-group
member.

4.3 Theoretical Framework and Hypotheses

Previous research on dishonest behaviour has posited that people will lie when the material
incentive of lying outweighs the material incentives of being honest, regardless of the impact
on others. Following Becker (1971), the literature has provided theoretical frameworks on
the assumptions and preferences for honesty, whereby agents measure the moral benefits
and costs of dishonesty (Kartik et al. 2014, Matsushima 2008, Ellingsen & Östling 2010). In
contrast to classical models, research has found that agents do not always maximise their
material payoffs by lying. A simple model of lying aversion by (Fischbacher & Föllmi-Heusi
2013) implies that agents get disutility from lying. However, this disutility can increase or
decrease depending on the marginal material benefit of being dishonest. There is a trade-off
between the material payoff gained from lying and the payoff from being honest. Participants
with a falling disutility in the marginal benefit of lying will be dishonest when the material
payoff of doing so is high enough compared to the payoff of being honest. Agents with rising
disutility in the marginal benefit of lying will be dishonest until the point where the gain
meets a specific threshold.

We use a simple utility function similar to Kajackaite & Gneezy (2017) to explain the
decisions faced by an agent in the mind game and the modified mind game. Agents observe
private information p and are tasked with reporting this information. The agent can either
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be honest and report the true information p or be dishonest and thus report false information
p′. The monetary payoff from being honest is mp, and from being dishonest is mp′ . Hence,
the monetary payoff of lying is mp − mp′ . The intrinsic cost of lying is given by Ci. The
fourth component is the social norms γijN(a) of action a.

mp −mp′ −Ci −γijN(a) > 0 (4.1)

The function γ(.) represents the social norms associated with dishonesty behaviour. The
identity can be their self-identity i or the perceived identity placed on them by others j.
γ ≥ 0, as it increases, an individual will get higher utility from complying with the norm - in
other words, doing the socially appropriate action. We assume that honest behaviour or being
perceived as honest yields greater utility than dishonesty. Therefore, social categorisation
and internationalisation of norms will influence dishonesty behaviours (Akerlof & Kranton
2000, 2005, Benistant & Villeval 2019). By identifying the social component of dishonest
behaviour, people can register their decision as either negative or positive, consistent with the
appropriate self-image consideration (Gino et al. 2013, Bicchieri et al. 2021). Furthermore,
identity formation leads to in-groups and out-groups (Akerlof & Kranton 2000, 2005, Tajfel
et al. 1971), which can influence the self-image concerns around dishonesty and dishonesty
on behalf of others. Individuals behave strategically in response to incentives, which could
involve drawing closer to a certain identity to justify dishonest behaviour (Posner 2005).
Hence, the identity of the other individual is also of importance 5. The benefit of dishonesty
for others, especially an in-group member, can serve to justify cheating behaviours, and
out-group discrimination may create a zero-sum mentality (McCoy et al. 2018). Therefore,
individuals may be more likely to report the true information p to minimise the other players’
payoff (Wiltermuth 2011). Conversely, conformity with the norm implies that if individuals
believe the majority of the in-group disapproves of dishonest behaviour, then the moral cost
of dishonest behaviour will be greater when interacting with an individual with a shared
identity (Bicchieri et al. 2021, Feldhaus & Mans 2014).

Hypothesis 9 Individuals will lie partially.

Hypothesis 10 In the Modified Mind Game, there will be a higher fraction of reported
“Yes” outcomes when the payoff is distributed to someone with a shared identity.

5See chapter 2 for further theoretical consideration of social identity theory.
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Hypothesis 11 Social norms will impact the propensity for dishonest behaviour.

4.4 Experimental Methods

In the following section, we present the experimental design, the procedure and other mea-
sures of interest. We use a combination of lab-in-the-field and online experiments.

4.4.1 Social norms elicitation task

The social norm elicitation task occurred before the Mind Game to identify normative per-
ceptions of amoral behaviour. In the social norm elicitation task (Krupka & Weber 2013),
participants are described different scenarios and were asked to evaluate the social appropri-
ateness of each action given the scenario. We use a within-subject design as all subjects do
the social norm tasks before undertaking a variation of the Mind Game to reduce the con-
sequence of subject-specific effects between beliefs regarding socially appropriate behaviour
and actual behaviour in the mind game. Participants evaluated each scenario as either very
socially appropriate, somewhat socially appropriate, somewhat socially inappropriate and
very socially inappropriate. One of their answers was randomly selected, and they received a
payoff depending on the accuracy of their guess. As participants were aware that their eval-
uation would be compared with another person’s, if their assessment matched, they would
earn 4 points 6. The instructions can be found in the Appendix C.

The social appropriateness of lying and dishonesty were elicited in two scenarios. Bribe
Scenario 1 describes a scenario where someone reports a manager who is bribing an official
public, and Bribe Scenario 2 illustrates a scenario where a citizen can punish the manager
who is bribing the public official. In each scenario, participants are presented with three
cases. One case elicits what they deem socially appropriate, and the other identifies what
they believe others in-group members would deem socially appropriate. A final case identifies
what they believe others in the out-group would deem is socially appropriate 7. In both
experiments, we used the following social norms vignettes.

• Bribe Scenario 1 - You see a manager bribing a public official to get a contract. How
6In the UK, 4 points were converted to £2, and in the Second experiment, 4 points were converted to $2.
7see Appendix C for detailed instructions
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appropriate is it to report the manager.

• Bribe Scenario 2 - A citizen is made aware of this bribe. How appropriate is it to
punish the manager.

4.4.2 Standard Mind Game

To test dishonest behaviour, we use a variation of the Mind Game by Kajackaite & Gneezy
(2017), Jiang (2013). Participants are asked to think of any number i between 1 and 10 and
to remember this number, where i ∈ {1,2,3,4,5,6,7,8,9,10}. The Mind Game is used to
measure non-strategic intrinsic levels of honesty, as the experimenter has no way of monitor-
ing the simple decision made by the participant. Rather than rolling the dice as is the case in
Kajackaite & Gneezy (2017), participants are provided with a randomly generated number
that is shown on the screen. The participant is asked to report if the number they thought
of is the same as the number randomly generated. If the participant reports "Yes", then
the participants receive a payoff of 1 point and zero; otherwise, this is repeated 10 times.
Randomising the numbers shown and participants being able to choose the number privately
provides participants with the opportunity to be dishonest. By repeating the game, lying is
detected by the proportion of "correct" choices being statistically improbable.

4.4.3 Modified Mind Game

In this variation of the Mind Game, participants are asked to complete the same task as in
the standard Mind Game, thinking of any number i between 1 and 10 and to remember this
number, where i ∈ {1,2,3,4,5,6,7,8,9,10}. However, the payoff they earn is mirrored and
given to someone. Participants are informed to whom the payoff will be sent. Participants
will earn a fixed fee for taking part in this task 8. Participants are randomly selected into
groups where the payoff is sent to someone in their [voting or ethnic] group, someone of
the other [voting or ethnic] group and someone who represents the national identity, British
and Zimbabwean, respectively. The modified mind game remains a non-strategic game but
incorporates social preferences as the sender is made aware of the other person’s identity
and who will receive the payoff; however, the receiver remains completely passive. We use
a between-subject design to test our hypotheses. By varying the incentive settings, we can

8Participants receive a fixed fee to ensure they are incentivized. However, we did not match the payoff
received by others for the player as the strategy would be very similar to the standard mind game
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test the degree to which participants are willing to lie for themselves and others, either in
their in-group, out-group or mixed. See Table 4.1 and Table 4.2 for payoff scheme of both
experiments.

Table 4.1: Payoffs in the different treatments (UK)

Game variant Payoff Scheme N
Standard MG Receive 1 point if the report is yes; 0 points otherwise 33
MG Leaver player receives a fixed 4 points. If the report is yes, another

Leaver player receives 1 point; otherwise, the other player re-
ceives 0 points.

47

MG Remainer player receives a fixed 4 points. If the report is yes, another
Remainer player receives 1 point; otherwise, the other player
receives 0 points

52

MG British Player receives a fixed 4 points. If the report is yes, another
British participant receives 1 points; otherwise, the other player
receives 0 points

41

Table 4.2: Payoffs in the different treatments (Zimbabwe)

Game variant Payoff Scheme N
Standard Mind Game Receive 1 point if report yes; 0 points otherwise 52
Mind Game for Nd player receives a fixed 4 points. If the report is yes, another Nde-

bele player receives 1 point; otherwise, the other player receives
0 points.

54

Mind Game for Sh player receives a fixed 4 points. If the report is yes, another
Shona player receives 1 point; otherwise, the other player receives
0 points

51

Mind Game for Zim Player receives fixed 4 points. If the report is yes, another Zim-
babwean player receives 1 point; otherwise, the other player re-
ceives 0 points.

52

4.4.4 Experimental Procedure

In the UK, the experiments were conducted online using the Prolific recruitment service. The
experiment was programmed using the online survey software Qualtrics (Qualtrics 2020).
The experiments conducted in Zimbabwe were over several sessions at Marondera Agri-
cultural University, Harare Polytechnic, Nyadire Teaching College, Lupane State University,
and the University of Zimbabwe. Our participants consisted of 26% Ndebele players and 74%
Shona players. The majority of the subjects were students (79%). Students were randomly
chosen from undergraduate and postgraduate courses. Participants joined the experiment
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voluntarily by responding to an email sent to all students prior to the experimental sessions.

The experiment proceeded as follows. At the beginning of the session, participants received
instructions. We asked participants to identify their voting decision in the 2016 EU refer-
endum and their ethnic identity in the UK experiment and the Zimbabwean experiment,
respectively. They were informed that they would receive a fixed participation fee and also
an additional payoff which would differ for each participant. The additional payoff is deter-
mined by the number of times the participant guesses the correct number. If they guessed
all 10 rounds correctly, they would receive 10 points. Before completing the mind game,
participants undertook the social norm elicitation task. Participants are not given instant
feedback regarding the social norm elicitation task. See Figure 4.1 for a summary of the
experiment.

The players reporting of the number was truly private. In the instructions, it is made clear
that the experimenter will not be able to verify if the number they chose in their head is,
in fact, the same as the number shown on the screen. See Appendix C for instructions.
The decisions were made in private, without the experimenter being able to detect if the
participant was lying. This intends to reflect real-life situations in which corruption occurs
because it can go unnoticed. Participants were paid for the mind game and social norms
elicitation task after completing all tasks to avoid spillover effects. After completing the
task, participants completed a post-experiment questionnaire that included gender, age, and
income questions.

Figure 4.1: Summary of Experiments
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4.5 Results 1 (UK)

Study 1 was conducted in the United Kingdom using the Prolific online recruitment plat-
form. We began by investigating dishonest behaviour. In addition, we examined the level of
dishonesty dependent on the identity of the player and the receiver. Lastly, we investigated
the influence of social norms on dishonesty.

Table 4.3: Summary Statistics

MG MG (Leave) MG (Remaine) MG (British)
Identity
Leaver (%) 45.45 36.17 48.08 48.78
Remainer (%) 54.55 63.83 51.92 51.22
Age (%)

25-34 33.33 31.48 37.04 46.67
35-44 33.33 27.78 24.07 20.00
45-54 18.18 31.48 20.37 30.00

Female (%) 66.67 62.96 72.22 72.73
Single (%) 51.52 48.15 51.85 53.33
Household size 2.94 2.91 2.83 2.89
Risk seeking 4.36 4.20 3.85 4.04
Faith in gov 3.30 3.13 3.31 2.78
Risk with gov 4.73 4.67 4.24 4.09
Observations 33 47 52 41

Notes: Baseline summary statistics of participant characteristics in the experiment.
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4.5.1 Identity and dishonest behaviour

Figure 4.2: Lying the Mind Game in the UK
Note: Bars present the fraction of ‘Yes’ outcomes reported. The first set of columns presents the fraction

of ‘Yes’ outcomes reported in the Standard Mind Game. The red line marks the expected 10% outcome.
Error bars indicate 95% confidence intervals.

Figure 4.2 illustrates the fraction of participants who reported "Yes" - a positive payoff
in the different treatments. The first two bars show the fraction of positive payoff in the
Standard Mind Game over the 10 rounds, 15.33% of Leave voters report "Yes" and 14.44%
of Remain voters report "Yes". The second set of columns display the responses in the
treatment where the payoff goes to Leave voters, 19.41% of leave voters report a "Yes"

and 13.33% of Remain voters report a "Yes". In the treatment where the payoff goes to
Remain voters, 16.00% of Leave voters report a "Yes" and 17.41% of Remain voters report
a "Yes" over the 10 rounds. In the treatment to the neutral group, a British participant,
12.50% of Leave voters report a "Yes" and 15.71% of Remain voters report a "Yes" over
the 10 rounds.

Participants were tasked with guessing a number between 1 and 10 over 10 rounds. Therefore,
the expected number of correct guesses (reporting "Yes") is 10%. Thus, in this study, any
value greater than 10% is considered to be due to dishonesty. Taking a binomial test shows
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that overall in the standard Mind Game, there is a significant level of dishonesty above 10%
( p = 0.003). When participants are Leavers or Remainers, there is a statistically significant
level of reporting "Yes" ( p = 0.000 and p = 0.000, respectively). Lastly, when the payoff
goes to a British participant, there is a statistically significant fraction of "Yes" responses
greater than 10% (bitest p =0.005). Although we find evidence of lying, our players display
an aversion to lying, as no participant maximises their payoff.

Due to the binary nature of our dependent variable, we ran Probit regression models, where
the base category is the control group Remainers, including controls for the demographic
characteristics of participants. In column (1), we find that the likelihood of reporting "Yes"
response is greater for Leavers than Remainers. In column (1m), the marginal effect of
dummy Leaver shows that on average, Leavers reported "Yes" 16.5 percentage points more
than Remain voters in the standard mind game. Therefore, in our Standard Mind Game,
Leaveers are dishonest for themselves significantly more than Remain voters. We do not find
evidence of greater Pareto white lies for Leavers and Remainers or British receivers.

Lying on behalf of others may be driven by other factors related to their voting decision.
For instance, the variable vote proud indicates that individuals who are proud of their vote
report fewer "Yes" outcomes in treatment 1, where participant solely benefits from dishonest
behaviour and in treatments 2 and 4 where the payoff goes to a Leave voter and a British
voter, respectively. Similarly, the dummy variable winner shows that those who feel like a
winner following their vote lie less in the Standard Mind Game. Again, we observe a similar
pattern with dummy variable diffvote, which equals one if the individual would vote the same
given the opportunity again, and zero otherwise. Moreover, being highly aligned (align) to
your voting identity leads to an aversion to lying for others when the other receiver is a
Remain voter.

Interestingly, the variable govtrust19 reports the amount that participants trust the gov-
ernment in their COVID-19 lockdown measures; higher values indicate greater trust. We
observe that participants who are more trusting of government measures have a greater
likelihood of reporting "Yes" outcomes when the other receiver is British. Whereas the
variable govtrust, which indicates general trust in the government from 0 to 10, 10 being
highly trusting of the government has no impact on dishonesty behaviour. We find that this
does not alter dishonesty behaviours. As a robustness check, results are qualitatively similar
when using random-fixed effects. See Appendix C Table C1 for robustness checks to account
for decisions made over 10 rounds.
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Notes: Column (1) presents Probit regression, and column (2) presents the marginal effects.
Robust standard errors clustered at the subject level in parentheses. ∗ p < 0.1; ∗∗ p < 0.05;
∗∗∗ p < 0.01.

4.5.2 Social preferences and dishonesty

To gain an understanding of the role social norms play in lying behaviours. All participants
took part in the social norms elicitation task. We take a similar approach to Krupka & Weber
(2013). To begin, we converted participants’ responses into numerical scores. Participants
who evaluate an action to be very socially inappropriate is valued at -1, somewhat socially
inappropriate is valued at -1/3, Somewhat socially appropriate is valued at 1/3 and very
socially appropriate is valued at 1. Table 4.5 and Table 4.6 present participants’ evaluations
of social appropriateness. We represent the findings in the three evaluated cases: their own
perception, Leaver majority and Remainer majority.

Table 4.5: Bribe 1 scenario (UK)

−− − + ++ N
Own perception 17.92 2.89 10.40 68.79 173
Leave majority 14.45 6.94 19.65 58.96 173
Remain majority 15.61 4.62 16.18 63.58 173
Participant is a Leave voter
Own perception (L) 24.68 3.90 11.69 59.74 77
Leave majority (L) 23.38 6.49 11.69 58.44 77
Remain majority (L) 23.38 2.60 18.18 55.84 77
Participant is a Remain voter
Own perception (R) 12.50 2.08 9.38 76.04 96
Leave majority (R) 7.29 7.29 26.04 59.38 96
Remain majority (R) 9.38 6.25 14.58 69.79 96

Notes: −− for ratings "Very socially inappropriate", − for ratings
"Somewhat socially inappropriate", + for ratings "Somewhat socially
appropriate", and ++ for ratings "Very socially appropriate". Modal

responses are shaded. N is the number of observations.

Table 4.5 presents the reported social perceptions of Reporting Bribery. There are consistent
modal evaluations across the four variants of norm evaluations. In this scenario, over 50% of
participants evaluate reporting bribery as very socially appropriate. When the participant is
a Leave voter (see rows 5-8), we observe similar average ratings when participants evaluate
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Table 4.6: Bribe 2 scenario (UK)

−− − + ++ N
Own perception 5.20 2.89 27.75 64.16 173
Leave majority 4.05 8.67 34.68 52.60 173
Remain majority 4.62 5.20 33.53 56.65 173
Participant is a Leave voter
Own perception 7.79 6.49 32.47 53.25 77
Leave majority (L) 6.49 7.79 33.77 51.95 77
Remain majority 6.49 10.39 33.77 49.35 77
Participant is a Remain voter
Own perception 3.13 - 23.96 72.92 96
Leave majority (R) 2.08 9.38 35.42 53.13 96
Remain majority 3.13 1.04 33.33 62.50 96

Notes: −− for ratings "Very socially inappropriate", − for ratings
"Somewhat socially inappropriate", + for ratings "Somewhat socially
appropriate", and ++ for ratings "Very socially appropriate". Modal

responses are shaded. N is the number of observations.

the social norms based on the perceptions of the majority of leave voters, their perceptions
and Remain voters. However, when the participant doing the evaluation is a Remain voter
(see rows 9-12), the participant’s own perceptions are greater than the evaluated majority
perceptions.

We then compared the differences in social norms regarding reporting bribery between partic-
ipants who are Leave and Remain voters. Using Wilcoxon rank-sum test, we find a significant
difference in an individual’s perceptions of reporting bribery between Leavers and Remainers
( p=0.000). The perceptions of most Leave and Remain voters are evaluated statistically
differently between Leave and Remain participants (p=0.001 and p=0.000, respectively).
Therefore, these results suggest that the distribution of norm evaluations differs between
Leave and Remain voters.

Table 4.6 presents the evaluations of the social appropriateness of Punishing Bribery. On av-
erage, punishing bribery is evaluated as being very socially appropriate. When the evaluator
is a Leave voter, average evaluations are relatively similar when the evaluation is based on
their perception and the majority of Leave voters and Remain voters. When the evaluator
in the social norms task is a Remain voter, we observe different modal evaluations of punish-
ing bribery. When evaluating their perceptions, 72.92% consider punishing bribery as very
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socially appropriate. We find that Remainer’s own perceptions are more pronounced than
their in-groups and more so than Leavers. We find a significant difference in an individual’s
own perceptions between Leavers and Remainers (WC p=0.000). However, the perceptions
of the majority of Leave voters are not statistically different between Leave and Remain
participants (WC p=0.264). Most Remain voters’ perceptions are evaluated as statistically
different between Leave and Remain participants (WC p=0.000).

In Table 4.7, our regression models include the social norms evaluations. To identify how
dishonesty is related to the social acceptance of bribery. Given the environment of the
norms, norm-compliance to morally right action would lead to a lower likelihood of dishonest
behaviour. Overall, we find that social norms around bribery influence dishonest behaviour.
Consistent with our hypothesis, we find that the more socially appropriate reporting bribery
is viewed by the majority of Leave voters, (bribe1 (Leaver))the reduced likelihood of reported
"Yes" outcomes in the Standard Mind Game and the modified Mind game where the payoff
also goes to a Leaver. However, the more socially appropriate reporting bribery is viewed by
the majority of Remain voters, bribe1 (Remainer), reduces reported "Yes" outcomes in the
Standard Mind Game, but increases the likelihood of dishonest behaviour when the other
receiver is a Remainer. Furthermore, we observe some norm violations from the majority
of Leavers (bribe2 (Leaver)) in the Standard Mind Game. Similarly, the perspective of the
majority of Remainers (bribe2 (Remainer)) when the other receiver is a Remainer. Overall,
we observe that social norm compliance is likely impacted by the identity of the recipient of
dishonesty, which can lead to “moral leniency” (Shu et al. 2011, p.344) 9.

9See Appendix C, Table C3 for further robustness checks using Poisson regression models. This does not
change the results. In addition, we replicate the set of regressions using the random-effects model to account
for changes in behaviour over the 10 rounds. The results are unchanged. See Appendix C, Table C1
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Notes: Column (1) presents Probit regression, and column (2) presents the marginal effects.
Robust standard errors clustered at the subject level in parentheses. ∗ p < 0.1; ∗∗ p < 0.05;
∗∗∗ p < 0.01.

4.6 Results 2 (Zimbabwe)

In the following section, we report the results of the experiments conducted in Zimbabwe.
We follow a similar procedure as used in experiment 1. We began by investigating dishonest
behaviour. In addition, we examined the level of dishonesty dependent on the identity of the
player and the receiver. Lastly, we investigated the influence of social norms on dishonesty.

Table 4.8: Summary Statistics of experiment conducted in Zimbabwe

MG MG (Nd) MG (Sh) MG (Zim)
Identity
Ndebele (%) 30.30 25.37 24.24 20.90
Shona (%) 69.70 74.63 75.76 79.10
Self-identity (%)

African 43.94 44.24 40.91 44.78
Ndebele 7.58 7.75 7.58 2.99
Shona 3.03 5.22 6.06 11.94
Zimbabwean 45.45 42.79 45.45 40.30

Socio-economic characteristics
Age (%)

18-24 60.61 50.00 53.03 50.75
25-34 30.30 35.07 31.82 34.33
35-44 9.09 14.93 13.64 14.93

Female (%) 57.58 64.18 66.67 58.21
Single (%) 71.21 75.37 72.73 71.64
Household size 4.14 4.67 4.70 4.58
Risk seeking 7.73 7.27 7.42 7.10
Faith in gov 3.52 3.87 3.85 3.36
Risk with gov 5.80 5.86 5.86 5.41
Observations 52 54 51 52
Notes: Baseline summary statistics of participant characteristics in the experiment.
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4.6.1 Identity and Dishonesty

Figure 4.3 presents the difference in the fraction of participants who reported "Yes" –
positive payoff in the standard mind game and the modified mind game, overall, 36.54%. In
the first two columns, when the positive payoff goes to the participant in the standard mind
game, 38.82% Ndebele participants and 35.43% of Shona participants report a "Yes" on
average over the 10 rounds. When the payoff benefits both the player and another Ndebele
participant, 32.50% of Ndebele participants and 36.58% of Shona participants report "Yes".
In the Mind Game, where the positive payoff goes to the participant and another Shona
participant, 27.69% of Ndebele participants and 34.47% of Shona participants report "Yes"
when the positive payoff benefits themselves as well as goes to another participant who is
Shona. In the final two bars, in the Mind Game, where the positive payoff goes to the
participant but also a Zimbabwean participant, 26.15% of Ndebele participants and 26.92%
of Shona participants report "Yes" when the positive payoff benefits themselves as well as
goes to another participant who is Shona.

Figure 4.3: Lying the Mind Game - Zimbabwe
Note: Bars present the fraction of ‘Yes’ outcomes reported. The first set of columns, presents the fraction

of ‘Yes’ outcomes reported in the Standard Mind Game. The red line marks the expected 10% outcome.
Error bars indicate 95% confidence intervals.

The expected number of correct guesses (reporting "Yes") is 10%. Again, any value greater
than 10% is considered to be due to dishonesty. Participants lie significantly above 10%,
across all game variants (binomial test, p=0.000). We find a significant number of reported
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"Yes" outcomes across treatment variations by the two identities over the expected 10%
(binomial test p =0.000 across all treatments). Confirming Hypothesis 1, we find evidence
of dishonest behaviour. We also find evidence of lying aversion as individuals are not willing
to report a "Yes" to maximise their payoff in the Standard Mind Game.

Results from non-parametric tests show that in the standard Mind Game, differences in
reported "Yes" between Ndebele and Shona participants are not statistically different (p
=0.510). In the Mind Game for Ndebele participants, differences in reported "Yes" between
Ndebele and Shona participants are not statistically different (p =0.421). In the Mind
Game for Shona participants, differences in reported "Yes" between Ndebele and Shona
participants are not statistically different (p =0.064). We fail to find evidence that Ndebele
and Shona participants report "Yes" outcomes significantly differently in the treatment,
where the other receiver is a Zimbabwean player (p =0.982). Therefore, the overall likelihood
of dishonesty does not significantly vary between the two identity groups across treatments,
except for when the payoff goes to a Shona receiver.

We run Probit regressions with dishonesty as the dependent variable, where the base cat-
egory is the control group of Ndebele participants, including controls for the demographic
characteristics of participants. We also report marginal effects from the Probit model 10.
We find that the dummy variable Shona is not statistically significant across all treatments.
However, qualitatively, we observe a negative coefficient when the other receiver is Ndebele,
perhaps suggestive of spiteful honesty. However, we find that lying on behalf of others may
be driven by other factors related to identity formation. Participants were allowed to further
self-identify as either African, Ndebele, Shona or Zimbabwean. Using the marginal effects,
we find that participants who chose to be Shona report a positive outcome of 35.7 percentage
points more than those who self-identify as African in treatment 1 when the payoff goes to
the player solely. However, we find that those that chose to identify as Shona report lower
outcomes when the other receiver is Shona, by 17.9 percentage points. We observe similar
patterns for further identification as Ndebele, although the results are insignificant. Con-
versely, if an individual self-identifies as Zimbabwean, the likelihood of dishonest behaviour
increases by 13.5 percentage points. Therefore, we find evidence of image concerns or moral
costs when the other receiver is the in-group. However, dishonest behaviour may be bounded
not by ethnic identities but by national identities. Those individuals who identify as Zim-
babwean report a higher fraction of "Yes" outcomes for a Zimbabwean receiver. The results
are unchanged using random-effects, see Appendix C Table C2.

10Observations are dropped from the analysis due to missing data in some of the control variables
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Notes: Column (1) presents Probit regression, and column (2) presents the marginal effects.
Robust standard errors clustered at the subject level in parentheses. ∗ p < 0.1; ∗∗ p < 0.05;
∗∗∗ p < 0.01.

4.6.2 Social Preferences and dishonesty

All participants took part in the social norms elicitation task. We take a similar approach
to Krupka & Weber (2013). To begin, we converted participants’ responses into numerical
scores. Participants who evaluate an action to be very socially inappropriate is valued at -1,
somewhat socially inappropriate is valued at -1/3, Somewhat socially appropriate is valued
at 1/3 and very socially appropriate is valued at 1. Tables 6 and 7 present participants’
evaluations of social appropriateness. We represent the findings as follows; their perceptions,
the Shona majority or the Ndebele majority, for the entire sample of participants. We also
identify “if the participant is Ndebele” and “if the participant is Shona”.

Table 4.10: Reporting Bribery (Zimbabwe)

−− − + ++ N
Own perception 40.35 12.28 11.84 35.53 225
Ndebele majority 30.40 20.26 22.91 26.43 225
Shona majority 33.62 20.96 23.58 21.83 225
Participant is Ndebele
Own perception 42.37 6.78 11.86 38.98 59
Ndebele majority 40.68 11.86 22.03 25.42 59
Shona majority 32.20 20.34 18.64 28.81 59
Participant is Shona
Own perception 40.12 14.37 10.78 34.73 166
Ndebele majority 27.11 23.49 22.29 27.11 166
Shona majority 34.52 21.43 24.40 19.64 166

Notes: −− for ratings "Very socially inappropriate", − for ratings
"Somewhat socially inappropriate", + for ratings "Somewhat socially
appropriate", and ++ for ratings "Very socially appropriate". Modal

responses are shaded. N is the number of observations.

Table 4.10 presents the reported perceptions of socially appropriate actions in the scenario
where bribery is reported. Overall, reporting bribery is seen as very socially appropriate. We
compare the differences in social norms regarding reporting bribery between Ndebele and
Shona participants. We find no significant differences in an individual’s perceptions when
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Table 4.11: Punishing Bribery (Zimbabwe)

−− − + ++ N
Own perception 4.44 5.33 26.67 63.56 222
Ndebele majority 7.62 13.45 32.39 46.64 222
Shona majority 6.67 17.33 29.78 46.22 222
Participant is Ndebele
Own perception 3.39 6.78 25.42 64.41 59
Ndebele majority 10.17 10.17 22.03 57.63 59
Shona majority 8.47 16.95 27.12 47.46 59
Participant is Shona
Own perception 4.85 4.85 27.27 63.03 163
Ndebele majority 6.75 14.72 36.20 42.33 163
Shona majority 6.06 17.58 30.91 45.45 163

Notes: −− for ratings "Very socially inappropriate", − for ratings
"Somewhat socially inappropriate", + for ratings "Somewhat socially
appropriate", and ++ for ratings "Very socially appropriate". Modal

responses are shaded. N is the number of observations.

the participant is Ndebele or Shona (Wilcoxon rank-sum test p=0.430). The perceptions
of most Ndebele and Shona people are statistically different between Ndebele and Shona
participants (rank-sum test p=0.001, p=0.010, respectively). Therefore, we find evidence of
diverging norm perceptions between the two identity groups.

Table 4.11 presents the evaluations of the social appropriateness of punishing bribery. Pun-
ishing bribery is generally evaluated as being very socially appropriate. We compare the
differences in social norms regarding punishing bribery between Ndebele and Shona partici-
pants. We find no significant differences in an individual’s perceptions (Wilcoxon rank-sum
test p=0.601). The perceptions of most Ndebele people are statistically different between
Ndebele and Shona participants (p=0.000). Most Shona people’s perceptions are not statis-
tically different between Ndebele and Shona participants (p=0.972). These results suggest
that the distributions of evaluations do not differ between Ndebele and Shona participants,
except when evaluating the majority of Ndebele participants’ view of punishing bribery.

Table 4.12, reports Probit regression model on reported "Yes" outcomes inclusive of social
norm evaluations. We ensure robustness by including a set of controls, such as age, gender,
risk-seeking, employment status and household size. We hypothesised that dishonesty would
be a function of the prevailing social norms. Hence, modal evaluations will impact the
propensity for dishonest behaviour. The social norms evaluations revealed that reporting
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bribery was socially inappropriate. However, punishing bribery is very socially appropriate.
We anticipate finding norm conformity; if the majority disapprove of dishonesty or bribery,
then there will be a lower fraction of "Yes" reports. Surprisingly, our results show that
normative evaluations of reporting bribery, Bribe1 (Sh) for most Shona people, increase the
likelihood of dishonesty when the other receiver is Shona.

Conversely, the evaluations of most Ndebele people’s perceptions of punishing bribery, Bribe
2 (Nd) decreases the likelihood of dishonesty in the Standard Mind Game. The evaluations
of most Shona people’s perceptions of punishing bribery decrease the likelihood of dishonesty
when the other receiver is Ndebele but increases dishonesty in the Standard Mind Game. In
line with our theoretical model, the social element of social norms is observed in our results,
as the impacts of norms are primarily noticed in the treatments with another player11.

11See Appendix C, Table C4 for further robustness checks using Poisson regression models. This does not
change the results. In addition, we replicate the set of regressions using random-effects model to account for
changes in behaviour over the 10 rounds. The results are unchanged. See Appendix C, Table C2
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4.7 Discussion and conclusion

Dishonesty and lying for others can have several economic implications. For example, Erat
& Gneezy (2012) notes the positive spillovers of a manager lying to an employee that yields
greater performance after the fact. However, lying to benefit oneself and others can have
negative and damaging consequences as it can lead to corruption (Gächter & Fehr 1999,
Benistant & Villeval 2019, Kocher et al. 2018, Weisel & Shalvi 2015). In this paper, we
set out to investigate the propensity for dishonest behaviour when the individual benefits
from it and when someone else in the in-group or out-group member can also benefit from
it. We hypothesise that affinity with the other player will lead to higher reported "Yes"

outcomes. The research uses two naturally-occurring identity groups in the United Kingdom
and Zimbabwe. We compared political groups in the United Kingdom and ethnic groups in
Zimbabwe.

Consistent with the theory, we find evidence of dishonest behaviour. However, only partially,
thus there is a cost of cheating behaviours (Fischbacher & Föllmi-Heusi 2013, Mazar et al.
2008, Kajackaite 2018). Material payoffs can likely diminish or lessen moral considerations
around cheating (Bowles & Polania-Reyes 2012). Nonetheless, participants viewed dishonest
behaviour as morally incorrect after a certain threshold (Gneezy et al. 2018). Therefore, a
purely rational utility maximisation theory fails to predict dishonest behaviour; instead, the
findings are consistent with a partial aversion to lying (Gneezy et al. 2018).

We hypothesised that when others benefit from dishonesty, this changes the likelihood of
dishonest behaviour. Our results are consistent with Fischbacher & Föllmi-Heusi (2013) and
Benistant & Villeval (2019); the participant’s identity did not significantly alter dishonesty
when another benefited from it. However, in both experiments, participants’ attachment and
self-categorisation were the main factors in the likelihood of lying for others. Specifically,
in the UK experiment, the relevance of the identity is overshadowed by the feelings towards
the identity. For example, a sense of pride and feeling like a winner associated with their
voting decision decreases dishonest behaviours. The results from the self-identification in
Zimbabwe similarly suggest a moral cost of dishonest behaviour, further affinity to a group
reduced dishonesty behaviour. However, the results revealed that dishonesty is bounded by
national, not ethnic identity; identifying as Zimbabwean increased dishonesty for Zimbab-
wean receivers. Therefore, the findings complement Weisel & Shalvi (2015), as we identify
that the salience and association of natural identities are more likely to influence dishonest
behaviours when dishonesty benefits others in paired environments. In addition, the findings
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share similarities with Chowdhury et al. (2016), who find that natural rather than artificial
group identities impacted group behaviours. Hence, these findings further confirm results
from chapter 2 and chapter 3, where the strength of the group affiliation influences not only
prosocial behaviours, but also dishonesty behaviours.

We also explicitly tested the impact of social norms around dishonest behaviour, specifi-
cally reporting and punishing bribery. The social norms tasks allow us to identify some
justification for dishonest behaviour. Social norms framed around reporting and punishing
bribery impacted dishonesty in the UK. In general, we find evidence of norm conformity to
the majority’s response to bribery, albeit not always consistent. Our findings are consistent
with Bicchieri et al. (2021), who report that when it suits individuals, they will comply
with the norm, but at other times they will distort their beliefs. In both experiments, we ob-
serve differences in behaviour in different norm environments, reporting or punishing bribery.
Therefore, we find varying degrees of norm-dependent behaviour.

Briefly commenting on the qualitative differences between the two countries where the exper-
iments were conducted. We observed that, on average, a greater fraction of "Yes" reported
in Zimbabwe than in the UK. This is contrary to Abeler et al. (2019), who find that dishonest
behaviour is similar across countries. Notably, it is often argued that developing countries
face higher levels of corruption; therefore, perceptions of honesty and cheating may alter and
impact behaviour (Gächter & Schulz 2016, Di Zheng et al. 2020, Hugh-Jones 2016). Thus,
our results align with findings by Gächter & Schulz (2016), who find that participants in
the United Kingdom lied relatively less than other European, African and Asian countries in
the die-roll task. The low levels of dishonesty observed in the United Kingdom may be due
to incentives not being a significant enough temptation, as some research has shown that
increasing the reward size the likelihood of dishonest behaviour (Gerlach et al. 2019, Gneezy
2005, Kajackaite & Gneezy 2017). On the other hand, perhaps the environment of political
dishonesty in developing countries becomes socially acceptable, meaning the society does not
deem lying for themselves and others as morally incorrect and thus does not threaten social
image concerns (Gächter & Schulz 2016, Dai et al. 2018, Khalmetski & Sliwka 2019).

Furthermore, our social vignette provides evidence of the social acceptance of bribery in
Zimbabwe. The results show that reporting bribery is seen as very socially inappropriate
in Zimbabwe. In contrast, the sample of British participants evaluated reporting bribery as
being very socially appropriate. However, punishing is viewed as very socially appropriate in
both countries. Therefore, we observe some differences in perceptions surrounding responses
to dishonest behaviour. Another finding of interest is the beliefs observed in chapter 2 and
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lying in the Mind Game. In chapter 2, Ndebele participants are trusted less, and we find
evidence of statistical discrimination that Ndebele participants are likely to contribute less
of their points to others.

Interestingly, we observe that Ndebele participants have a higher likelihood of dishonesty in
the Standard Mind Game, in absolute terms. Nonetheless, we find little evidence of norm
compliance in the second experiment conducted in Zimbabwe. Therefore, our finding is
contrary to the research that states that dishonesty in developing countries arises because
of overall greater norm acceptance (Di Zheng et al. 2020, Ryvkin et al. 2017, Gächter &
Schulz 2016). Although, we are unable to assess the implications of wider institutions on
dishonesty.

Our results must be interpreted with caution due to the sample size. In light of this, we
use appropriate statistical techniques. Our findings are often consistent with the literature
by observing partial dishonesty. Although the paper suffers from a small sample size, we
are able to draw some meaning from our results because of this consistency. For instance,
although not our main results of interest, consistent with the literature, for instance, we
observe that men are more dishonest than females (Gerlach et al. 2019).

In this paper, we show that group identity and the salience of the group identity impact
dishonesty by increasing the moral cost of dishonest behaviour. Our results show that social
norms around bribery shape dishonest behaviour. Future research can further understand
these mechanisms and utilise these to reduce corruption (Jiang 2013). We find some evidence
that the more individuals view reporting and punishing bribery as socially appropriate, the
less dishonesty is observed in the mind games. This suggests that a bottom-up approach
based on emphasising the social norms around bribery may effectively reduce dishonest
behaviour and, thus, bribery. Our results also highlighted the importance of trust in in-
stitutions. Government trust and faith in government significantly impacted dishonesty on
behalf of others.

Our result is in line with findings by Druckman et al. (2021), who suggests that polarisation
along political lines impacts perceptions of COVID-19 responses and policies. Our findings
support the argument that rather than being a developing country issue, it is due to the
“Prevalence of rule violations” (Gächter & Schulz 2016, p.2). Therefore, future research is
needed to understand the impacts of government trust, especially following COVID-19 in
the United Kingdom. Another extension could further investigate the role of government
scandals and dishonesty on citizens’ prevailing acceptance of dishonest behaviours.

167



Future research can also consider the impact of detection in dynamic games. Our present
study does not include an exogenous cost associated with lying, such as the element of
feedback, retaliation or detection. Previous research has shown that when there is the
opportunity for penalties or detection, there are higher levels of honesty than traditionally
predicted by the model (Fischbacher & Föllmi-Heusi 2013, Kajackaite & Gneezy 2017).
However, investigating dishonesty behaviour when there is a possibility of detection can be
used to understand further willingness to lie when there is greater risk and also to understand
the willingness to whistle blow or report unethical behaviour in our context of engaging with
and across political lines.
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5
Voting outcomes and the Big Five personalities
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Abstract

We investigate the relationship between the Big Five personality traits and behaviour. In-
dividual personality traits may influence an individual’s decision to leave or remain in the
EU. We use the short Big Five Inventory (BFI-S) to assess the role of personality traits in
influencing cooperatives, coordination and voting decisions. We look specifically at the five
basic personality traits: Neuroticism, Extraversion, Openness to experience, Agreeableness
and Conscientiousness. Our results suggest that Leavers and Remainers differ in Openness,
with Remainers reporting higher levels of Openness. In addition, we find evidence that
personality traits dictate cooperative behaviours. Notably, in further analysis, we also find
that conscientiousness and extraversion play a role in a participant’s inconsistent reporting
of their identity as a Leaver or Remainer, respectively, to the recruitment platform. We
provide potential rationale for this finding in the discussion. The findings contribute to the
research on personality traits, political decisions and behaviours.

Keywords: Brexit; Cooperative Behaviour; Personality; BFI-S; Leavers; Remainers; Mis-
reporting



5.1 Introduction

The Big Five personality traits provide a schema to investigate individual personality dif-
ferences and their association with certain behaviours and outcomes, from mobile phone ad-
diction and participation in group action to academic dishonesty (Hong et al. 2012, Robalo
et al. 2017, Giluk & Postlethwaite 2015). These personalities are grouped into 5 dimensions:
Extroversion, Agreeableness, Emotional Stability, Conscientiousness and Openness (see John
et al. (2008) for a review). The existing literature has also investigated the relationship be-
tween political behaviours and individual-level personality traits (Gerber et al. 2013, Hirsh
et al. 2010). Personality traits may be a core predictor for British voters who decided to vote
either Leave or Remain in the 2016 European Union (EU) referendum and the propensity for
cooperative behaviour. Therefore, using controlled online experiments, this paper investi-
gates whether individual personality traits explain their decisions in the EU referendum and
the degree to which personality traits can explain inter-group behaviours between Leavers
and Remainers.

Research into the characteristics of Leave and Remain voters conducted by Alabrese et al.
(2019) identified different individual-level attributes closely associated with each voting in-
dividual’s decision, such as ethnicity, education and life satisfaction1. In addition, Boom-
gaarden et al. (2011) identifies five dimensions of Euroscepticism. Euroscepticism can be
due to attitudes and emotions that fear what the EU could bring about. The second aspect
concerns the importance of European identity. Thirdly, Euroscepticism can be based on
institutional concerns. The fourth consideration is the utilitarian benefit assessment of EU
integration. Lastly, it concerns future integration with the EU and long-term policies and
relationships.

Similarly, Hobolt (2016) suggests that behind Euroscepticism are concerns about identity.
Moreover, Euroscepticism has been identified as a general fear or enmity towards other
cultures, such as minority groups and immigrants. These opinions are mainly formed based
on different cues (Anderson & Mellor 2009). Focusing on the first and second dimensions
of Euroscepticism is associated with hostility towards other cultures and fear of integration.
These attitudes and emotions are mirrored in Big Five personality descriptors related to fear
and hesitancy to engage with new and different environments, contexts and people - such as
Neuroticism and low levels of Openness. To the best of our knowledge, we are the first to
examine if these attitudes and views that culminated in the decision to either vote to leave

1See chapter 3 for further background into the 2016 EU Referendum and identity formation.

172



or remain in the EU are contingent on individual-level personality characteristics. Here, we
add to our analysis in chapter 3 by considering the individual-level personality traits at play
when interacting with Leavers, Remainers, Non-voters and British players.

Seminal research by Goldberg (1992) identified prototypical traits that consistently produce
the Big Five dimensions, Extroversion, Agreeableness, Emotional Stability, Conscientious-
ness and Openness. The use of the psycho-lexical method - understanding individual-level
personality traits in language - identified five broad personality traits in the English lan-
guage (Goldberg 1992, 1993)2. These personality traits identify wide-ranging and expansive
psychological characteristics (John et al. 2008, Gerber et al. 2013). Over several studies, the
authors used a self-reflective questionnaire combining unipolar, bipolar and adjective ques-
tions to identify five ex-post broad personality traits. The findings showed that meaningful
and generalisable personality traits could be successfully identified using the Big Five dimen-
sions. Since then, there has been extensive research on the Big Five personality traits. The
psychological literature has expanded on this and is able to derive the same personality traits
in different languages (McCrae & Costa 1997). A shorter Big Five personality measure has
been utilised in psychological and economic research Rammstedt & John (2007), Gerlitz &
Schupp (2005), highly correlated with the full BFI, allowing the experimenter to quickly and
effectively assess personality traits (Hahn et al. 2012). In this paper, we measure personality
characteristics using the short BFI (BFI-S).

Several studies have investigated the relationship between the Big Five personality traits
and political beliefs. They have been shown to influence voter turnout and voting patterns.
Graham et al. (2009) find that Liberals and Conservatives differ in their moral foundations.
Openness and Conscientiousness have been found to predict voting patterns for Democratic
and Republican runners in the U.S, respectively. (Rentfrow et al. 2009). Similarly, re-
search conducted in Italy using a shortened version of the BFI show that individuals high
in Openness and friendliness are more likely to support centre-left programs (Caprara &
Schwartz 2006). Further, Hirsh et al. (2010) observe that facets of Agreeableness are asso-
ciated with Liberalism, and aspects of Conscientiousness were more closely associated with
Conservatives. The research has shown a positive relationship between Left-leaning politics
and Openness (Gerber et al. 2013, Hirsh et al. 2010, Rentfrow et al. 2009, Jost et al. 2003).

A growing literature maps economic concepts with psychological views of personalities (see,
Thielmann et al. (2020) for a review). The underlying motivation for cooperative behaviour
may be due to psychological characteristics (Swope et al. 2008, Rustichini et al. 2016, Hilbig

2Lang et al. (2011) for analysis of different assessment methods of the Big Five dimensions.
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et al. 2012). Collective behaviour has been identified as being partially dependent on the
identity of those coming together in a cooperative setting (Akerlof & Kranton 2000, 2005),
even their political identity (Klein et al. 2019). Although other cultural and social factors
such as social norms may influence behaviour (Ostrom 1998, Bénabou & Tirole 2011a). All
aspects of the Big Five personality traits have proven to have high explanatory power in coop-
erative behaviour (Ben-Ner et al. 2004, Boone et al. 1999, Swope et al. 2008, Brandstätter &
Güth 2002). Hence, the addition of individual-level personality traits extends the experimen-
talist’s ability to make generalisable findings from experiments. Ben-Ner & Kramer (2011)
find that personality traits impact behaviour. Specifically, the authors find that personality
traits influenced giving in the dictator game; extraversion negatively affects giving by male
participants and neuroticism negatively effected giving by female participants. These gender
differences are consistent with gender differences observed across economic games (Eckel &
Grossman 2008, Slonim & Guillen 2010, Iriberri & Rey-Biel 2021).

Furthermore, when investigating identities such as those formed following the Referendum.
There is the danger that participants will misstate their identity, whether intentionally,
unintentionally, or due to experimenter demand effects - changes in behaviour or reporting
by participants towards what they perceive experimenter deems to be appropriate or correct
behaviour (Barber & Silver 1968). Subjects misreporting in experiments have been widely
researched from clinical to accounting research (Achilles et al. 2018, Murphy 2012). As
more research is conducted online, a growing avenue of research is investigating issues of low
data quality due to misrepresentation, low attention and the potential for bots (Chandler
& Paolacci 2017, Wessling et al. 2017, Chmielewski & Kucker 2020, Hydock 2018). We,
therefore, also test the validity of online participant recruitment services, in our case - Prolific
Academic. When using online recruitment services for experiments, participants reported
identity must be consistent, especially when investigating discriminatory behaviour. When
participants sign up to the platform, they are asked to provide information about themselves
that can be used in screening for research. Participants are incentivised to answer these
additional characteristics questions as it means they will be eligible to partake in a greater
number of studies (Palan & Schitter 2018). The recruitment process of participants should
be an essential consideration in running behavioural economic experiments3.

Attitudes and personalities that are more inclined to misreport can have implications on
conducting trials and fraud. To date, the majority of economic and psychological studies
have focused on academic dishonesty and personality traits (DeAndrea et al. 2009, Mark

3See, for example, Greiner (2015) for a list of reasons why experimenters should be aware of the importance
of the recruitment process.
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& Ganzach 2014, Barthelemy & Lounsbury 2009). Murphy (2012) find that when given a
chance, higher Machiavellians - cynical individuals that do not trust others and are willing to
be manipulative (Burks & Krupka 2012, p.206) - misstate without feeling high levels of guilt.
Oh et al. (2011) find that subjects with high extraversion and low honesty-humility were more
likely to show signs of workplace deviance. Similarly, MacInnis et al. (2020) find that subjects
with lower honesty-humility characteristics are more likely to misrepresent their age. Given
the nature of the identities, this paper also focuses on - whether willfully or not - incorrect
reporting of identities can have significant implications. In this paper, we also compare
the identity reported by participants in the experiment about their voting decision in the
2016 EU referendum and their reported identity to Prolific Academic. We explore if certain
personality types are more likely to be associated with misreporting. Here we contribute to
the literature on the reliability of online research, specifically on identities. Moreover, we are
able to glean an understanding of the characteristics of those who misrepresent their identity
potentially out of regret.

We examine the differences between personality measures and behaviour observed in games.
This paper explores cooperative behaviour as expressed by mean contributions in popular
experimental games the prisoner’s dilemma, dictator game, trust game, public goods game
and a modified version of the public goods game (mPGG), in relation to psychological
characteristics. We investigate how differences in cooperative behaviour, as displayed in
economic games, are related to individual-level personality traits. We find that Leavers and
Remainers present similar personality characteristics across the Big Five personality traits,
except for Openness. Remainers are more open to experience. Secondly, the results provide
evidence that personality traits explain cooperative behaviours. Lastly, we find evidence of
misreporting; Conscientious Leavers are more likely to misstate their voting decision.

Our contribution is threefold: we contribute to the growing literature around some of the
characteristics that led to and influenced voting decisions in the 2016 EU Referendum and
the prosocial behaviours of Leavers and Remainers. We also contribute to experimental
literature on the validity of online experiments.

The remainder of this paper is organised as follows. In section 5.2, we identify the trait
characteristics in relation to political identity and cooperativeness. Then in Section 5.3, we
present our experimental design and procedure. Lastly, we discuss the results and conclude
our findings.
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5.2 Big 5 personality traits, cooperation and voting

In the following section, we discuss the relationship between each Big Five personality trait
and how it theoretically and empirically relates to cooperation, altruism, trust and the
potential for misrepresentation. We also link the personality traits to socio-demographic
characteristics associated with voting to Leave or Remain.

5.2.1 Neuroticism

Neuroticism is associated with the tendency toward anxiety, self-doubt and guilt. Individuals
who score as highly neurotic are unable to cope well with stress and are likely to be in denial in
response to negative triggers. Psychologists find that high levels of Neuroticism is associated
with coordination in the prisoner’s dilemma due to fear of repercussions from defecting (Hirsh
& Peterson 2009, DeYoung et al. 2007). Conversely, highly neurotic individuals are more
likely to experience betrayal and therefore are more hesitant to trust and coordinate with
others (Sabater-Grande et al. 2022, Evans & Revelle 2008).

Alabrese et al. (2019), finds that voting to Leave is associated with low life satisfaction and
low internet and technology usage. Similarly, the psychological research by Hayes & Joseph
(2003) find that Neuroticism and Conscientiousness were closely associated with life satisfac-
tion scores. On the other hand, there have been mixed findings regarding whether there is a
positive or negative association between Neuroticism and internet usage. Mark & Ganzach
(2014) find that Neuroticism is positively associated with online communication because
neurotic individuals may use online communication to prevent feelings of isolation and lone-
liness. Following the referendum, Ashcroft (2016) also identifies fear and risk surrounding
leaving the EU were more associated with Remainers. This in turn can be associated with
Neuroticism.

We then hypothesise that Remainers are more likely to score high in Neuroticism. Addi-
tionally, we hypothesise that Neurotic individuals will be less cooperative and more likely
to display out-group discrimination. However, we also assume that the tendency for self-
doubt and guilt will likely lead to consistent identity categorisation between the recruitment
platform and the experimenter.
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5.2.2 Extraversion

Extraversion is associated with assertiveness and being highly comfortable in social set-
tings. Extraverted individuals are likely to be highly prosocial (Costa & McCrae 1992,
Goldberg 1992, DeYoung et al. 2007). In contrast, individuals who are low in extraversion
and, therefore, more introverted are more reserved. It is worth noting that Neuroticism and
extraversion are not bipolar markers of one another. However, antonyms of Neuroticism are
shared with markers of extraversion.

Focusing on the mid-level characteristic of extraversion - enthusiasm - Hirsh & Peterson
(2009) find that highly enthusiastic individuals coordinate more in the prisoner’s dilemma,
as they may be optimistic about future cooperation. Extraversion has been linked with
happiness, which in turn has been linked with cooperativeness (Lu & Argyle 1991). Similarly,
Swope et al. (2008) and Ben-Ner & Halldorsson (2010) find that extraversion leads to higher
amounts sent in the trust game.

As previously highlighted, Alabrese et al. (2019) noted that relatively low internet and
smartphone usage is associated with a higher probability of voting to leave the EU. Mark
& Ganzach (2014) finds that extraversion is positively associated with internet usage for
purposes of communication and leisure. Further, extraverts are more likely to report higher
levels of life satisfaction (Pavot et al. 1990). Due to an extraverts tendency for sensation
seeking, extraversion has been linked with greater deviant or dishonest behaviour, although
there have been mixed findings regarding extraversion and dishonest behaviour (Murphy
2012, DeAndrea et al. 2009, McTernan et al. 2014).

We hypothesise that individuals who score highly as extraverted are more likely to have voted
Remain. Likewise, we hypothesise that individuals who report high extraversion are more
likely to be cooperative and altruistic and less likely to discriminate. Lastly, we hypothesise
that extraverts will be more likely to misstate their identity.

5.2.3 Openness

Individuals who score highly as open to experiences are imaginative, seek new experiences,
and are creative. Highly open individuals are also less inclined to conform to the status
quo. Openness has often been conflated with intellect (McCrae & Costa 1997, Gerber et al.
2013, DeYoung et al. 2007). Here, we follow the Openness characteristics, which state that
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individuals will be open to intellectual curiosity and new ideas, as well as being creative
(John et al. 1991, Costa & McCrae 1992). Individuals with low Openness are more likely to
be hesitant to consider other ideas and opinions, be traditional, and have limited creativity.
Behavioural economic and psychological research finds that Openness is positively associ-
ated with trust and trustworthiness (Ben-Ner & Halldorsson 2010, Evans & Revelle 2008).
Several explanations have been offered for the connection between Openness and prosocial
behaviour. The relationship may be explained by “efficiency concerns” (Lawn et al. 2021,
p.4) as open individuals are more aware of and concerned about maximising utility, includ-
ing group payoffs (Deyoung et al. 2014). Potentially open individuals are more inclined to
prosocial behaviour in social dilemma games because they are more accepting of uncertainty
(Lawn et al. 2021).

Openness has also been linked with being persuadable (Giluk & Postlethwaite 2015). Hence,
highly Open individuals may have been persuaded by the majority media had a pro-Brexit
bias (Levy et al. 2016). However, high levels of Openness have been traditionally associated
with left or liberal political orientation (Hirsh et al. 2010, Klein et al. 2019). Moreover,
Ashcroft (2016) and Hobolt (2016) find that Leavers perceive globalisation as a force for bad.
Therefore, we assume that fear of globalisation and others is associated with low Openness.
Regarding potentially misrepresenting information, highly open individuals tend to exemplify
high creativeness, Gino & Ariely (2012) find that creative individuals can justify their actions,
leading to greater unethical behaviour and, thus, a greater tendency of dishonesty.

Although Remainers may be more inclined to believe that leaving the EU will work out,
which can be driven by high Openness, we hypothesise that highly open individuals are
more likely to have voted to remain in the EU, as they fear neither the Openness implicit
in EU membership nor the changes associated with growing globalisation. For Leavers, we
assume the fear of integration and globalisation has more substantial explanatory power in
their voting decision than hopefulness that leaving the EU will work out. In addition, we
hypothesise that highly open individuals are more inclined to misreport.

5.2.4 Agreeableness

Agreeableness is associated with altruism, trust and other-regarding considerations (Gold-
berg 1992, Costa & McCrae 1992, McCrae & Costa 1997, DeYoung et al. 2007). Individuals
with low levels of Agreeableness are more likely to be rude, sceptical of others and cold
(Costa & McCrae 1992). Thus, Agreeableness is likely to be associated with higher levels
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of unconditional cooperation because of altruism (Ben-Ner & Halldorsson 2010, Kagel &
McGee 2014, Kline et al. 2019, Sabater-Grande et al. 2022).

Related to political orientation, Agreeableness is identified as being associated with liberal
stances (Hirsh et al. 2010). Liberalism is often linked with age as younger people are more
likely to be liberal, whereas conservativism increases with age (Danigelis et al. 2007). In a
similar vein, Alabrese et al. (2019) finds that Leavers were more likely to be older.

This personality trait is also negatively associated with competitiveness (Graziano et al.
1997), anti-social behaviour (Miller & Lynam 2001), as well as academic dishonesty (Giluk
& Postlethwaite 2015). Shalvi et al. (2011), also observe that competitive personality types
are more likely to lie to benefit others than themselves. However, people seek to avoid
deception due to agreeable individuals’ inclination for fairness could drive this.

We assume that highly agreeable individuals are more likely to have voted to Remain. In
addition, we hypothesise that individuals high in Agreeableness are likely to be highly trust-
ing, cooperative and altruistic when interacting with others due to Agreeableness being
associated with selflessness and a high significance of moral philosophy (Costa et al. 1991,
p.888). Thus, agreeable individuals will be less inclined to discriminate (Parks-Leduc et al.
2015). We also hypothesise that highly Agreeable individuals are less prone to misstate
between the recruitment platform and the researcher due to the negative association with
competitiveness.

5.2.5 Conscientiousness

Conscientiousness is consistent with characteristics such as planning and organisational skills
and complies with social norms and rules (Roberts et al. 2014, DeYoung et al. 2007, John
& Srivastava 1999). Moreover, highly conscientious individuals will prepare and research
before making decisions (Giluk & Postlethwaite 2015). High levels of conscientiousness has
also been linked with “moral scrupulousness and cautiousness” (Costa et al. 1991, p.889), as
well as authentic pridefulness (Tracy & Robins 2007). In comparison, individuals with low
conscientiousness are careless, unorganised and absent-minded (Burger 2015). Conscientious
individuals may be more inclined toward prosocial behaviours when there is a positive out-
come and, therefore, more inclined to pursue Pareto optimal strategies. Alternatively, being
orderly and well-planned may hinder an individual’s willingness to trust others, as they pre-
fer to choose dominant outcomes that ensure maximum individual benefit. A meta-analysis
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by Kline et al. (2019) reveals mixed results of conscientiousness and prosocial behaviour.

Alabrese et al. (2019) find that Leave voters were more likely to be unemployed prior to the
referendum, which may indicate lower job performance due to carelessness as conscientious-
ness has been linked with job performance (Shaffer & Postlethwaite 2012). Conscientiousness
has also been shown to be a negative predictor of academic cheating or deviant behaviour
(Hendy & Montargot 2019, Giluk & Postlethwaite 2015). Hirsh et al. (2010) found, in the
US, that Republicans are more Conscientious than Democrats. Likewise, Rentfrow et al.
(2009) find that Openness and Conscientiousness predicted political beliefs in the US. In the
United Kingdom, Ashcroft (2016) notes that voting Leave is associated with conservatism
as 58% of Conservatives and a majority of UKIP supporters voted Leave.

We thus hypothesise that Remain voters are more likely to be high in conscientiousness.
Also, highly Conscientious individuals will be less cooperative, as they plan and are aware of
the trust required in interacting with others (Evans & Revelle 2008, Ben-Ner & Halldorsson
2010). Lastly, highly conscientious individuals are unlikely to misrepresent their identity as
they endeavour to do the “right” thing.

5.3 Experimental Method

The following presents the personality traits measurements and the procedures adopted. The
experiments used are designed to investigate prosocial behaviour and discrimination, which
repeats methods presented and utilised in chapter 3. We used experimental games commonly
used in the literature (Forsythe et al. 1994, Güth et al. 1997, Berg et al. 1995) to measure
actual rather than reported behaviours (Baumeister et al. 2007).

5.3.1 The BFI-S

Big Five personality dimensions began with large-scale studies. The literature has commonly
used a 44-item Big Five personality traits test (John et al. 1991). This paper uses the short
Big Five personality test, a shortened measure of the Big Five dimensions. Specifically,
we conducted our studies using the 15-item German version of the Big Five dimensions
(Gerlitz & Schupp 2005, Rammstedt & John 2007, Lang et al. 2001, John & Srivastava 1999).
Short measures of personality traits have been observed to be reliable and comparative to
larger-scale tests (Gosling et al. 2003, Hahn et al. 2012). Our short Big Five personality
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measure uses a Five-factor model of Neuroticism, Extraversion, Openness to experience,
Agreeableness and Conscientiousness. The 15-item self-reported questionnaire is grouped
into groups of 3 that construct our Five-factor model 4. We use unipolar descriptive markers
consisting of a 15-item questionnaire rated from 1 (Strongly disagree) to 5 (Strongly agree).
See Appendix D Figure D2 for the Big 5 Inventory questions.

5.3.2 Voting patterns

At the beginning of the study, participants were asked to identify if they chose to [Leave
or Remain] in the 2016 European Union Referendum. We also asked participants “to what
extent do you align with the reported voting identity”. Within our sample, 47.3% Leave
voters and 52.7% Remain voters. In the post-experiment questionnaire, participants were
also asked to identify what they voted for in the 2019 General Election. Our results show
that 29.5% of our sample voted for the Conservative party, 35.9% of participants voted for
the Labour Party, 6.8% for the Liberal Democrats, 5.5% for the Green Party, 5.4% for the
Scottish National Party, 1.4% for the Brexit Party and 15% of the sample did not vote in
the General Election.

The sample showed a range of political preferences of Leavers and Remainers. Of those who
reported voting to Leave, 54.0% voted for the Conservative Party, and 23.4% voted for the
Labour Party. For participants who voted to Remain in the EU, 50.0%, then went on to
vote for the Labour Party in 2019 and 11.3% voted for the Conservative Party and Liberal
Democrats, respectively. We find a moderate positive correlation between being a Leaver
and voting for the Conservative party in 2019. Conversely, we find a moderately weak
correlation between being a Remainer and voting Conservative. We find a weak positive
correlation between voting to Remain and Labour. However, we also find a weak negative
correlation between voting to Leave and voting for Labour. In sum, we find inconsistent
patterns between the referendum and General Election voting decisions. See Appendix D
for further supplementary material on the referendum and the General Election.

4Lang et al. (2011) find that personality traits are robust across various methods, such as self-reported
assessments.
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5.3.3 Prisoner’s dilemma

Players can choose between two options (strategies) - cooperate or defect. The player’s
final payoff depends on the other participant’s choice. The Pareto dominant strategy is the
outcome with the least difference between players and the highest payoff for both players,
a preference to cooperate (C, C). However, the dominant strategy is the outcome with the
highest individual payoff (D, D), even if there is a significant difference between payoffs
between participants.

Participants were given neutral language and shown a table with Red and Blue cards. The
cooperative outcome is (B, B), and the purely self-interested outcome is (R, R). Participants
are tasked with making incentivized decisions between an in-group, out-group and mixed-
group (British) receiver; this indicates if preferences toward cooperation change depending
on the social identity of the partner. Differences in cooperation between receivers measures
taste-based discrimination. We also elicit participants’ beliefs regarding the decisions of
others. Therefore, we can identify statistical discrimination 5.

5.3.4 Dictator Game (DG)

The dictator game Roth & Erev (1995), is used to measure taste-based discrimination (Lane
2016, Grosskopf & Pearce 2017). The dictator (Player A) was given 10 points for each
receiver (a Leave, Remain and British player). The dictator has to decide how much, if any,
to give to the three receivers. If the dictator sends an amount to the receiver, the dictator
keeps the remaining amount. We also elicit participants’ beliefs regarding their beliefs about
the decisions of others. Therefore, we can identify statistical discrimination.

5.3.5 Trust Game (TG)

The trust game by Berg et al. (1995) identifies the degree of trust and reciprocity between
participants. In this game, the trustor (Player A) is endowed with 10 points for each trustee

5We elicit beliefs after all one-shot games. We then match their beliefs ex post (De Geest & Stranlund
2019, Schotter & Trevino 2014, Gächter & Renner 2010). The literature has shown that beliefs about others’
behaviour can affect instances of cooperation and prosocial behaviour (Fischbacher & Gächter 2010, Gächter
& Renner 2010, Guala et al. 2013). As participants may expect less cooperative and prosocial behaviour
from in-group members (Ferraro & Cummings 2007). Gächter & Renner (2010) noted that beliefs were more
accurate when incentivized; for this reason, we incentivized beliefs.
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(a Leave, Remain and British player). Each point the trustor sends is multiplied by 3, which
the trustee then receives. If the trustor is purely self-interested, they will keep all 10 points for
themselves. However, if they choose to cooperate, both players will be better off. However,
player A is vulnerable as player B may choose to keep all the multiplied points. Therefore,
any amount the trustor sends measures player A’s trust. The Trust Game measures taste-
based and statistical discrimination, as senders consider the potential for reciprocity. We
also elicit participants’ beliefs regarding the decisions of others.

5.3.6 Public Goods Game (PGG)

In the public goods game (PGG) by Gächter & Fehr (1999), participants are placed in a
group with three other members. Players decide how much of their endowment, if any, to
contribute to the common pot (or public good). The total contribution is multiplied by 1.5.
The contributions will then be equally redistributed between all four participants: the PGG
tests cooperativeness and the degree of prosocial behaviour.

The dominant strategy is the purely self-interested strategy to free-ride. In this strategy, the
player will keep all of their endowment (10 points) and potentially benefit from the divided
total contribution. Alternatively, the Pareto optimal outcome maximises everyone’s payoff
when all players contribute all their endowments to the common pot. This, however, is a
weak equilibrium because of the risk of others’ free-riding. The one-shot public goods game
identifies taste-based discrimination through the difference in contribution level between in-
group and out-group matching. We also elicit the beliefs, as players decide how much they
believe others would send to them.

5.3.7 Modified Public Goods Game (mPGG)

We also use a variation of the Standard public goods game to identify if group size matters
and if a critical mass significantly alters altruism and cooperation in a similar decision
structure, see Figure 3.4. In the modified public goods game (mPGG), participants will play
the game with one other member. Therefore, two players will contribute to the public good.
Any amount sent will be multiplied by 1.5, and the total contributions will be divided equally
between the two players. The mPGG tests cooperativeness and the degree of prosocial
behaviour. We also elicit the beliefs of players as they decide how much they believe others
would send to them.
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5.3.8 Procedure

The experiments were conducted online using the Prolific recruitment service and online
survey software Qualtrics (Qualtrics 2020), over three sessions. At the beginning of the
experiment, participants received instructions. See Appendix D for instructions6. They
were informed that they would receive a fixed participation fee (£2.50) and an additional
payoff depending on their decisions. All participants played all of the experimental games to
receivers - Leavers, Remainers, and UK citizens. They then completed the post-experimental
questionnaire and the BFI-S 15-item survey following these tasks. We use a within-subject
design to control for idiosyncrasies in participants (D’ Adda et al. 2016). Additionally,
to ensure that the heterogeneity between these two homogenous groups of interest is not
neglected, data such as sex, education, ethnicity, employment status, household size, marital
status and religious affiliation, as well as information such as age and income variables are
collected to use as controls in the analysis of the research.

5.4 Results

In this section, we first report the summary statistics about the participants’ personality
traits in the experiment. Using econometric analysis, we then analyse the impact of person-
ality traits on cooperative behaviours. From that, we investigate the relationship between
the Big 5 personality traits and the likelihood of misrepresenting voting decisions.

5.4.1 Personality traits and cooperative behaviour

Figure 5.1 provides the first indication of personality differences between voters. The figure
shows the ratings for each personality trait by Leavers and Remainers. Conscientiousness
and Neuroticism are relatively similar between the two groups. However, we observe mild
differences in ratings for Agreeableness and Extraversion. Notably, the greatest difference is
Openness ratings, with Remainers reporting greater Openness than Leavers.

6The instructions used were neutral and aimed not to detail the objectives of the experiment.
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Figure 5.1: Big Five personalities by voting decision
Note: The figure shows a radar chart for the five personality traits. The green radar presents the Leavers

personality measure. The blue radar presents Remainers personality measure. The chart is normalised
to a scale of 2.8 to 3.8.

We use the BFI-S to identify individual personality traits. Table 5.1 presents summary
statistics of the self-reported personality questionnaire for the entire sample and for partic-
ipants who voted to Leave or Remain in the EU. Overall, on a scale of 1 to 5, participants
report Neuroticism, Extraversion and Agreeableness characteristics as being true to some ex-
tent (M=3.28, 3.25, 3.34, respectively). Individuals somewhat agree to have Openness and
Conscientiousness characteristics (M=3.58, 3.61, respectively). As presented in Table 5.1,
Cronbach’s alpha for the five scales were as follows: Neuroticism = .49, Extraversion =
.54, Openness = .56, Agreeableness = 0.57, and Conscientiousness = .44. We observe low
Cronbach’s alpha values for our BFI-S. Previous papers have also had low-level alpha values
for some indicators (see, for example, (Gosling et al. 2003, Hahn et al. 2012)). Lang et al.
(2011) also notes low Cronbach’s alpha values for the BFI-S. Nevertheless, when compar-
ing the personality traits with the prevailing literature, our findings are consistent with the
literature that Openness predicts political beliefs (Rentfrow et al. 2009).

A similar pattern is observed when we separate the sample between Leavers and Remain-
ers. Figure 5.2 shows the average rating across the five personality traits by Leavers and
Remainers. We observe differences in the Big Five characteristics between Leavers and
Remainers. The differences in personality traits between the groups are statistically insignif-
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icant, however, with the exception of openness, for which we find a statistically significant
difference between Leavers and Remainers (Wilcoxon rank-sum test p = 0.006; t-test p =
0.022). According to these results, an individual’s decision to vote to Leave or Remain (in)
the European Union is partly due to differences in openness.

Table 5.1: Summary Statistics

M (SD) N E O A C
Neuroticism (N) 3.28 (0.59) 0.49
Extraversion (E) 3.25 (0.57) 0.54
Openness (O) 3.58 (0.84) 0.56
Agreeableness (A) 3.34 (0.55) 0.57
Conscientiousness (C) 3.61 (0.48) 0.44
Notes: Summary of descriptive variables. N = 505. M, mean; SD, standard deviation.
Cronbach’s alpha are given in the diagonal.

Figure 5.2: Big Five personalities by voting decision
Note: Bars indicate the score of each personality trait. The green bar shows the average Big Five personality

traits for Leave voters. The blue bar shows Remain voters’ average Big Five personality traits score. Error
bars indicate 95% confidence intervals.

In Table 5.2, we present results from an OLS regression model that includes the Big Five
measures. We also include a vector of controls. Our dependent variables are mean transfers
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pooled across all receivers in the prisoner’s dilemma, dictator game, trust game, modified
public goods game and public goods game. The coefficients on the interaction term between
the Big Five traits and identities (a dummy variable Leaver, which equals one if they chose to
Remain or 0 if they chose to leave the EU in the 2016 Referendum) identify the extent that
Leavers in comparison to Remainers behave depending on the different personality traits.
Individuals who report being highly neurotic coordinate more in the prisoner’s dilemma (see
column 1).

Consistent with our hypothesis, we find that extraverted participants contribute more in the
public goods game (see column 4). However, being highly extraverted when the participant
is a Leave voter reduces contributions in the public goods game. Therefore, as presented
in the public goods game, Extraversion strongly predicts prosocial behaviours in the group
setting for Remainers.

A high Openness rating increases contributions in the trust game (see column 3). Leave
participants drive this cooperativeness. Thus, Openness is more positively associated with
greater trust for Leave voters than Remainers. This contradicts our hypothesis; however, fur-
ther empirical analysis shows that Leavers’ contributions drive this to UK receivers. There-
fore, this may be indicative of wanting to solidify a British identity. The results of highly
agreeable individuals are consistent with our conceptual framework. Highly Agreeable in-
dividuals are found to be more trusting. Lastly, high levels of Conscientiousness did not
significantly impact cooperative behaviour 7.

7To account for any nonlinear relationship, we replicate estimates in Table 5.2 including the squared terms
on personality traits, see Appendix D, Table D1. As a further robustness test, we replicate regression in the
main text, including each of the 15-item personality traits, see Appendix D, Table D2. In addition, previous
research has argued that political conservatism is associated with personality traits such as high conscien-
tiousness (Hirsh et al. 2010, Sibley et al. 2012, Jost et al. 2003). Therefore, as a further robustness check,
we run personality traits and political orientation using the 2019 General Election on mean contributions,
see Appendix D, Table D2.
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Table 5.2: Regression for personality effects in behaviour

Dep. variable: Aggregated amount sent PD DG TG PGG mPGG
(1) (2) (3) (4) (5)

Leaver 1.495 -0.155 -0.148 0.549 -1.064
(1.551) (1.389) (1.343) (1.371) (1.548)

Neuroticism 0.293* -0.043 -0.144 -0.055 -0.051
(0.167) (0.156) (0.165) (0.160) (0.185)

Neuroticism x Leaver -0.362 0.029 -0.120 -0.086 0.144
(0.272) (0.208) (0.239) (0.207) (0.228)

Extraversion 0.145 -0.188 -0.164 0.284* 0.094
(0.176) (0.163) (0.153) (0.154) (0.206)

Extraversion x Leaver -0.190 0.087 0.024 -0.466** -0.222
(0.252) (0.276) (0.222) (0.204) (0.263)

Openness -0.107 -0.124 -0.051 -0.055 0.012
(0.131) (0.110) (0.100) (0.117) (0.131)

Openness x Leaver 0.158 0.220 0.259* 0.020 0.012
(0.172) (0.144) (0.143) (0.136) (0.162)

Agreeableness -0.027 0.163 0.286* -0.235 -0.009
(0.191) (0.178) (0.160) (0.173) (0.238)

Agreeableness x Leaver -0.051 -0.209 -0.221 0.183 0.008
(0.279) (0.233) (0.228) (0.211) (0.278)

Conscientiousness 0.194 0.002 -0.182 0.001 0.113
(0.216) (0.176) (0.178) (0.211) (0.251)

Conscientiousness x Leaver -0.027 -0.077 0.086 0.153 0.325
(0.304) (0.265) (0.271) (0.260) (0.315)

Controls YES YES YES YES YES

Constant 1.029 2.248 2.069 1.821 -0.666
(1.640) (1.570) (1.533) (1.360) (1.632)

N 504 505 505 505 505

Note: The dependent variable is the pooled mean contributions for all receivers (leave,
remain, and UK) in each game. We add demographic controls and beliefs. *** p<0.01, **

188



p<0.05, * p<0.10.

To clearly disentangle the direction and magnitude of prosocial behaviour on personality
traits. We run separate regression models with the dependent variable, the amount sent to
each receiver. Table 5.3 presents the Probit model by personality traits in the prisoner’s
dilemma. The interaction between identity and Neuroticism tells us that highly neurotic
Leavers are more likely to defect when the other player is a Remainer. Similarly, highly
conscientious Leavers chose to defect with Remainers. In contrast, agreeable Leavers are
more likely to coordinate with Remain receivers. Likewise, highly open Leavers are more
likely to coordinate with British receivers. In other words, agreeable and open Leavers
display greater levels of unconditional cooperation across political lines. Table 5.4 presents
an OLS regression model for the dictator game. Surprisingly, we find that when Leaver
equals zero, therefore, Open Remainers reduces the amount sent to Remainers.

Similarly, in the trust game, we observe that Openness reduces the amount sent to Remain-
ers, see Table 5.5. However, open Leavers cooperate with British receivers8. In addition,
extraverted Leavers are highly trusting towards fellow Leavers. We also find that more
agreeable participants increase trust and amounts sent to Leave receivers.

Table 5.6 presents an OLS analysis in the public goods game. We observe that highly ex-
traverted Remainers contribute more when the other players are Receivers. When Leaver
equals zero, therefore, when the participant is a Remainer, we observe lower levels of co-
operative behaviour with British recipients. In the modified public goods game, highly
conscientious Leavers contribute more to the common pot when paired with a Remainer and
British player, see Table 5.7.

8The unexpected direction of the coefficient is mirrored in other studies which similarly find converse
relationships with personality traits and prosocial behaviour. For example, Ben-Ner & Kramer (2011) finds
inconsistent results regarding extraversion and prosocial behaviour. See Kline et al. (2019) for multilevel
meta-analysis, who observe inconsistencies in the literature, even within the same paper, as in our case, but
find a robust result following the meta-analysis of Openness.
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Table 5.3: Probit regression for personality effects in behaviour (Prisoner’s Dilemma)

Dep. variable: Coordinate(=1, 0 otherwise) Leaver Remainer British
(1) (2) (3)

Leaver 1.169 2.200 -0.071
(1.380) (1.425) (1.501)

Neuroticism 0.061 0.327** 0.055
(0.146) (0.150) (0.147)

Neuroticism x Leaver -0.130 -0.417** 0.068
(0.214) (0.212) (0.220)

Extraversion 0.113 0.019 0.055
(0.159) (0.169) (0.163)

Extraversion x Leaver -0.153 -0.034 -0.163
(0.225) (0.236) (0.235)

Openness -0.034 -0.006 -0.069
(0.110) (0.116) (0.106)

Openness x Leaver 0.104 -0.093 0.259*
(0.150) (0.154) (0.154)

Agreeableness 0.207 -0.214 -0.216
(0.163) (0.184) (0.177)

Agreeableness x Leaver -0.351 0.455* 0.044
(0.234) (0.242) (0.241)

Conscientiousness -0.075 0.148 0.128
(0.175) (0.188) (0.180)

Conscientiousness x Leaver 0.232 -0.664** -0.122
(0.271) (0.279) (0.279)

Controls YES YES YES

Constant -0.380 -1.354 0.561
(1.337) (1.409) (1.378)

N 504 504 504

Note: The dependent variable is the likelihood of coordination(=1, 0 otherwise) for each
receiver. We add demographic controls and beliefs. *** p<0.01, ** p<0.05, * p<0.10.
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Table 5.4: OLS regression for personality effects in behaviour (Dictator Game)

Dep. variable: Amount sent to receiver Leaver Remainer British
(1) (2) (3)

Leaver 0.726 0.355 -1.060
(2.126) (2.193) (1.828)

Neuroticism -0.149 0.320 -0.002
(0.198) (0.201) (0.188)

Neuroticism x Leaver 0.061 -0.300 0.095
(0.277) (0.304) (0.271)

Extraversion -0.115 -0.166 -0.108
(0.247) (0.198) (0.226)

Extraversion x Leaver -0.033 0.097 0.020
(0.386) (0.313) (0.364)

Openness -0.159 -0.240* -0.179
(0.157) (0.132) (0.139)

Openness x Leaver 0.322 0.275 0.251
(0.211) (0.185) (0.188)

Agreeableness 0.297 0.115 0.176
(0.221) (0.225) (0.224)

Agreeableness x Leaver -0.243 -0.231 -0.207
(0.345) (0.336) (0.318)

Conscientiousness -0.015 -0.136 -0.115
(0.277) (0.229) (0.240)

Conscientiousness x Leaver -0.283 0.030 0.098
(0.431) (0.373) (0.394)

Controls YES YES YES
Constant 3.647* 1.655 2.530

(2.035) (1.666) (1.754)

N 505 505 505

Note: The dependent variable is the amount sent to each receiver. We add demographic
controls and beliefs. *** p<0.01, ** p<0.05, * p<0.10.
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Table 5.5: OLS regression for personality effects in behaviour (Trust Game)

Dep. variable: Amount sent to receiver Leaver Remainer British
(1) (2) (3)

Leaver -1.342 1.366 -2.459
(1.631) (2.191) (1.824)

Neuroticism -0.173 0.009 -0.051
(0.214) (0.237) (0.183)

Neuroticism x Leaver 0.193 -0.300 -0.196
(0.329) (0.341) (0.305)

Extraversion -0.292 -0.041 -0.055
(0.191) (0.237) (0.170)

Extraversion x Leaver 0.634** -0.581 0.099
(0.287) (0.365) (0.268)

Openness 0.119 -0.279* -0.135
(0.144) (0.152) (0.114)

Openness x Leaver 0.054 0.332 0.562***
(0.219) (0.223) (0.191)

Agreeableness 0.429** 0.149 0.142
(0.207) (0.230) (0.183)

Agreeableness x Leaver -0.450 -0.087 -0.123
(0.305) (0.385) (0.296)

Conscientiousness -0.379 -0.064 -0.247
(0.236) (0.274) (0.180)

Conscientiousness x Leaver -0.066 0.181 0.335
(0.477) (0.464) (0.433)

Controls YES YES YES
Constant 1.920 1.963 2.773

(1.937) (2.044) (1.736)

N 505 505 505

Note: The dependent variable is the amount sent to each receiver. We add demographic
controls and beliefs. *** p<0.01, ** p<0.05, * p<0.10.
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Table 5.6: OLS regression for personality effects in behaviour (Public Goods Game)

Dep. variable: Amount sent to receiver Leaver Remainer British
(1) (2) (3)

Leaver 1.459 -0.209 -0.106
(2.299) (2.401) (1.536)

Neuroticism -0.202 0.150 0.142
(0.230) (0.207) (0.179)

Neuroticism x Leaver -0.078 -0.252 -0.396
(0.343) (0.349) (0.274)

Extraversion 0.158 0.354* 0.265
(0.230) (0.205) (0.175)

Extraversion x Leaver -0.359 -0.528 -0.401
(0.311) (0.322) (0.251)

Openness 0.044 -0.202 -0.134
(0.170) (0.139) (0.129)

Openness x Leaver 0.128 -0.018 0.007
(0.225) (0.208) (0.181)

Agreeableness -0.140 -0.307 -0.382**
(0.247) (0.233) (0.176)

Agreeableness x Leaver -0.260 0.399 0.092
(0.333) (0.371) (0.248)

Conscientiousness -0.107 0.005 -0.120
(0.264) (0.255) (0.219)

Conscientiousness x Leaver 0.133 0.397 0.636
(0.522) (0.530) (0.437)

Controls YES YES YES
Constant 4.000* 1.749 1.742

(2.155) (1.962) (1.579)

N 505 505 505

Note: The dependent variable is the amount sent to each receiver. We add demographic
controls and beliefs. *** p<0.01, ** p<0.05, * p<0.10.
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Table 5.7: OLS regression for personality effects in behaviour (Modified Public Goods Game)

Dep. variable: Amount sent to receiver Leaver Remainer British
(1) (2) (3)

Leaver -1.527 0.034 -2.628
(2.320) (1.760) (1.969)

Neuroticism -0.091 0.170 -0.005
(0.254) (0.208) (0.221)

Neuroticism x Leaver 0.317 -0.094 -0.074
(0.322) (0.281) (0.276)

Extraversion 0.022 0.135 0.219
(0.280) (0.218) (0.226)

Extraversion x Leaver -0.002 -0.475 -0.355
(0.346) (0.315) (0.326)

Openness -0.131 -0.073 0.073
(0.203) (0.146) (0.161)

Openness x Leaver 0.287 -0.043 -0.137
(0.246) (0.205) (0.203)

Agreeableness 0.306 0.022 -0.371
(0.327) (0.234) (0.259)

Agreeableness x Leaver -0.308 -0.227 0.566
(0.387) (0.334) (0.349)

Conscientiousness 0.259 -0.244 -0.205
(0.331) (0.238) (0.235)

Conscientiousness x Leaver 0.164 0.735* 0.750*
(0.412) (0.410) (0.383)

Controls YES YES YES
Controls -0.039 1.327 1.788

(2.359) (1.622) (1.913)

N 505 505 505

Note: The dependent variable is the amount sent to each receiver. We add demographic
controls and beliefs. *** p<0.01, ** p<0.05, * p<0.10.
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5.4.2 Misrepresenting voting decision

We now turn to the underlying personality types related to participants’ inconsistent iden-
tification with the experimenter and online recruitment platforms. In Table 5.8, we run a
Probit regression model on the Big Five personality traits. Our dependent variable is a
dummy variable equal to one if participants report the same voting decision between the ex-
perimenter and online platform and zero otherwise. Extraverted Remainers are more likely
to have reported the same identity prior to and during the experiment. Conscientious partic-
ipants are likely to consistently report their identity to the experimenter and the platform,
whereas highly Conscientious Leavers are more likely to misrepresent. In other words, highly
Conscientious Leavers report in our experiment that they were a Leaver when they informed
Prolific that they voted to Remain. Our results may indicate that Remainers (as identified
to Prolific) may have feelings of regret and embarrassment.
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Table 5.8: Probit regression misrepresenting voting decision

Dep. variable: correct identity (=1, 0 otherwise)
(1) (2)

Leaver 1.154 1.129
(1.277) (1.378)

Neuroticism -0.102 -0.161
(0.136) (0.150)

Neuroticism x Leaver 0.104 0.073
(0.196) (0.207)

Extraversion 0.281* 0.305**
(0.146) (0.155)

Extraversion x Leaver -0.041 -0.057
(0.210) (0.223)

Openness -0.090 -0.108
(0.103) (0.110)

Openness x Leaver 0.048 0.092
(0.140) (0.150)

Agreeableness -0.086 -0.111
(0.161) (0.172)

Agreeableness x Leaver 0.191 0.122
(0.220) (0.238)

Conscientiousness 0.335** 0.346*
(0.165) (0.185)

Conscientiousness x Leaver -0.623** -0.547**
(0.249) (0.269)

Controls NO YES
Constant -1.300 -4.504***

(0.985) (1.383)

N 505 504

Note: The dependent variable is a dummy variable that equals 1 if participants report the
same identity to the experimenter and prescreening criteria 0 otherwise. In column (2), we
add demographic controls. *** p<0.01, ** p<0.05, * p<0.10.
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5.5 Discussion and conclusion

The Big Five dimensions are a highly-validated instrument for measuring personality traits.
Previous research finds that different personality traits are relevant to political orientation
and decision-making (Hirsh et al. 2010, Jost et al. 2003, Rentfrow et al. 2009). We contribute
to this literature by identifying the associated personality traits of British citizens and the
subsequent influence of cooperative behaviour and identity reporting in experiments. The
outcome of the EU Referendum highlighted apparent differences between citizens regarding
integration, globalisation, and immigration. Understanding the personality traits of Leave
and Remain voters can assist policymakers in understanding the underlying predictors that
lead individuals to support specific political outcomes. Moreover, given the context of po-
litical polarisation (Hanel & Wolf 2020, McCoy et al. 2018), understanding the personality
traits of voters’ decisions can shed light on how these groups will engage and interact with
one another and other politically divisive issues.

We set out to gain an understanding of the individual inter-personality differences between
Leavers and Remainers on cooperative behaviour. Similar to studies conducted in America
(see Hirsh et al. (2010) for example), we find differences in individual-level characteristics
between opposing political identities. Specifically, we observe that Leavers and Remainers
differ in terms of Openness. Our finding supports the influence of Euroscepticism (Hobolt
et al. 2021), where Leavers fear the consequences of integration with other cultures, whereas,
Remainers are more open to change and the spillovers of globalisation. We also hypoth-
esised that individual variation in personality traits would affect in-group favouritism and
out-group discrimination (Swope et al. 2008, Ben-Ner & Kramer 2011). We find some evi-
dence that personality traits of Leavers and Remainers influence behavioural decisions when
engaging with Leavers, Remainers, and British persons. Our findings suggest that Openness
can partly explain political orientation and play a role in cooperative behaviour, as displayed
in a dictator game and trust game. Findings from the prisoner’s dilemma are consistent with
(Hirsh & Peterson 2009), that neuroticism influences coordination in our case, increasing co-
ordination with in-group receivers and defection with out-group receivers. These findings are
consistent with the behavioural economic research that find that individuals fear punishment
(Fehr & Gachter 2000, Abbink et al. 2010, Henrich et al. 2016).

In addition, Gerber et al. (2013) find that less agreeable individuals are more likely to be
dishonest about their voter turnout. Whether deliberately or not, we assume that person-
ality traits may play a role in an individual misreporting the decision to Leave or Remain.
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Even after controlling for demographic factors, we find that Extraversion and Conscientious-
ness are significant predictors of misrepresenting their identity between the online platform
and the experimenter. However, the results may be due to participants’ errors regarding
misreporting. Conscientious Leavers are more likely to have misstated Remain to Prolific
but Leave in the experiments. Therefore, consistent with Hart et al. (2020), we find that
being an extraverted Remainer is associated with less dishonesty, in other words, with less
chance of misrepresenting their voting decision. Although our results need to be read with
caution, we speculate that the finding suggests that Conscientious voters who chose to Re-
main (as reported to the recruitment platform) subsequently may regret their decision to
vote remain, perhaps due to facets of conscientiousness being associated with willingness to
achieve making them regretful (Costa et al. 1991) of being on the losing side and therefore
choose to identify as a Leaver. Our finding complements the literature on conscientiousness
and ‘authentic pride’. Our findings suggest that either through pride or regret, Conscientious
participants misstate their identity (Carver et al. 2010, Cheng et al. 2010).

Our findings support the growing literature on misrepresentation in online experiments. In
our experiment, there is no benefit to misstating one’s identity, as prescreening has occurred
prior to the experiment. The online inclusion criteria consisted of whether the participant
had voted rather than any emphasis on what they voted. Therefore, lying about ‘what’
you voted for is no benefit to gaining access to the experiment. Given that simply voting
was sufficient, the relationship with personalities and what participants reported to the
platform and during the experiment provides some means of understanding misrepresentation
behaviours. Given the choice environment and context of our research, participants may
misreport due to experimenter effect or because they deem one identity as more “personally
or socially desirable” (Chandler & Paolacci 2017, p.505).

The paper does, however, suffer from some limitations. The major limitation is that we have
a low-reliability alpha score when measuring personalities. Although each of the 15-item
markers yields a satisfactory Cronbach’s alpha, once grouped into the five dimensions, our
measures suffer from lower reliability. Therefore, we assume some personality traits that
influence behaviours may be underestimated. However, this partly may be due to the hypo-
thetical choice environment in the games (Thielmann et al. 2020, p.45). Thus, future research
can improve on this paper by using a greater sample of participants, conducting laboratory
experiments or alternatively using real-world scenarios such as giving to charity. We also
acknowledge the limitations of using subjective measures in experimental research (Jahedi &
Méndez 2014). In addition, there is always the danger that experiments conducted online are
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less reliable, as shown by the low Cronbach alpha and misrepresenting findings. Nonetheless,
the results provide an avenue for future research to further understand personality traits in
identity research and the potential for inconsistencies in experimental research. Moreover,
given that the Big Five are seen as consistent across cultures, future research could extend
upon the existing commonly used Western student population and use developing countries
(Paunonen & Ashton 2001).

In conclusion, we set out to investigate the association between the Big Five dimensions
and behaviours between Leave and Remain voters in the UK. We find that Leavers report
lower levels of Openness, which is consistent with the micro-level data, which found that
Leavers were less open to immigration and globalisation (Hanel & Wolf 2020, Hobolt 2016,
Ashcroft 2016). That said, the result does not mean that all Leavers are low in Openness
and therefore close-minded and have limited creativity. Instead, to an extent, Openness can
manifest itself as an element driving the decision to have voted to leave the EU. Using the
short Big 5, we also observe that personalities explain cooperative behaviour to some degree.
We find evidence that personality traits, when interacting with identities, impact favouritism
and discriminatory behaviour. In addition, we find evidence that Conscientiousness and
Extraversion are predictors of misrepresenting their voting decision during the Referendum.
Therefore, researchers must be aware of the potential for low-quality data derived from online
experiments.

199



200



6
Conclusion

The thesis consists of four chapters that use experimental methods to investigate social
identities, the interactions between groups and mechanisms to shift behaviours. In two
studies (chapter 2 and chapter 3), we investigated discriminatory behaviour, polarisation
and the impacts of norm-based nudges. Further expanding on social preferences, two other
chapters (chapter 4 and chapter 5) considered in which environments individuals will lie for
others and issues related to personality traits behind cooperative behaviour, respectively.
We also considered the issue experimenters face when participants “choose” an identity.

In chapter 2, we examined inter-group preferences in Zimbabwe between the two main eth-
nolinguistic groups - Ndebele and Shona. We considered five main conjectures: (i) identity-
dependent behaviours, (ii) beliefs about others’ behaviours, (iii) salience of group identities
or polarisation, (iv) social norm conformity and (v) can these preferences be shifted. Various
experimental games were utilised in light of the existing literature, with crucial modifica-
tions contributing to the literature. We used the social norms elicitation task adapted from
Krupka & Weber (2013) to identify differences between personal and group norms (Mackie
1986), as well as norm effects on discriminatory behaviour. In chapter 3, we also investigated
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social identities and discriminatory behaviour, using a similar set of social dilemma games,
salience questions, social norms and norm-based nudges. In comparison to chapter 2, we
looked at non-partisan opinion-based identities - Leavers and Remainers in the United King-
dom. Consistent with previous research (see, for example, McCoy et al. (2018) and Iyengar
& Westwood (2015)), we found evidence of discriminatory behaviour between Leavers and
Remainers. The research has also shown that the non-rival group in the study conducted
in the United Kingdom did not result in feelings of hostility or favouritism (Abbink & Har-
ris 2019). Therefore, policy-makers who are interested in minimising discrimination can
emphasise the “UK” identity.

If these social identities are significant enough, they can begin to govern how people ought
to behave (Chen et al. 2014, Hobolt et al. 2021). We argued that as groups become more
polarised, there will be greater affiliation with the in-group. We found that group salience,
via channels such as self-identification or feeling highly aligned to the identity, significantly
influenced the tendency for cooperative behaviour (Eckel & Grossman 2005, Chen & Chen
2011, Böhm et al. 2020). Our findings are consistent with the literature that finds that social
identity salience is relevant in discriminatory behaviour (Abbink & Harris 2012, Ahmed
2010, Fong & Luttmer 2011, Chmura et al. 2016). Furthermore, in both settings, we found
evidence of pluralistic ignorance. The dangers of pluralistic ignorance have been previously
documented in the literature, which can further exacerbate divisions (Smerdon et al. 2020,
Miller & Prentice 2016, Bursztyn et al. 2020).

In these two chapters, we also used social norm-based interventions to examine if the gap
between the polarised groups can be further divided or healed. We combine prescriptive and
proscriptive norms to distinguish what information matters in social norm-based nudges. In
Zimbabwe, we used norms around interethnic marriages. In the United Kingdom, we used
norms are vandalism. We compared our treatments with no social norm-based intervention.
In general, we found that both norm nudges altered behaviours, although the magnitude
and direction of the effect was not always consistent. In these chapters, we contribute to
the experimental literature by identifying a population gap by conducting experiments in
a developing country like Zimbabwe. The research also provides further insights into the
influence of norm-based interventions on behaviours across different contexts.

A limitation of these two studies is that our social norm-based interventions fail to deliver
a clear pattern of behaviour. However, our finding is consistent with the existing literature
that has also observed mixed results of norm nudges (see, for example, Dimant et al. (2020)).
Therefore, further research can consider how interventions such as ours can be used in policy,
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perhaps as a part of a package alongside other tools. Furthermore, our findings regarding
polarisation and strength of group affiliation provide an avenue for future research to consider
other social salience questionnaires.

In chapter 4, the propensity for honesty for oneself and others was tested. In this chapter,
we show that group identity and the salience of the group identity impact dishonesty by
increasing the moral cost of dishonest behaviour. A secondary finding from this chapter
is that social norms around bribery shape dishonest behaviour. An additional noteworthy
result is the importance of trust in institutions. The extent that participants trusted the
government significantly impacted dishonesty on behalf of others in both the United Kingdom
and Zimbabwe. Therefore, an extension of the research could further investigate the role of
institutions and government scandals on citizens’ general acceptance of dishonest behaviours.
Further implications are discussed in the chapter.

Lastly, this thesis also attempts to fill a method gap in considering the issue of reporting iden-
tities in in-group and out-group experiments. We correlate this with personalities. Chapter
5 examined personality traits and prosocial behaviours. We set out to investigate the asso-
ciation between the Big Five taxonomies and behaviours between Leave and Remain voters
in the UK. We find that Leavers report lower levels of Openness, which is consistent with
established micro-level data (see, for example, Alabrese et al. (2019) and Hobolt (2016)),
which found that Leavers were less open to immigration and globalisation. (Hanel & Wolf
2020, Hobolt 2016, Ashcroft 2016). This finding suggests that Openness characteristics are
linked to Euroscepticism. We also observed that personalities do explain, to some degree, co-
operative behaviour. An interesting finding from this chapter is that Conscientiousness and
Extraversion are predictors of misrepresenting their social categorisation. Given the identity
being drawn upon, this result may be evidence that highly Conscientious Remainers (re-
ported to the recruitment service, but Leavers in our experiment) may regret their decision.
The findings from this chapter contribute to the experimental, political and psychological
literature. Further research can pursue these themes using a greater sample of participants,
other recruitment platforms, and other salient identities.

In conclusion, like Zimbabwe, Britain has emphasised in and out-groups in political endeav-
ours. Indeed, the manipulation of in and out-groups in the political domain is not unique to
Zimbabwe or the UK (Ndhlovu 2007, Mounk 2018, McCoy et al. 2018). Nonetheless, these
two nations exhibit similar patterns of polarisation. This study set out to offer some critical
insight into these two contexts, the persistence of polarisation and the extent of the group
affiliation (Bernhard et al. 2006). Throughout the thesis, self-identification and the strength
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of the association with the group is paramount, in other words, how participants feel about
their identity. Our findings have policy implications in a wide variety of contexts. As coun-
tries face greater polarisation and these divisions spill into the public sphere. If unchecked,
this could prove a real challenge and may hinder rather than facilitate democratic practices.
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A
Appendix A for Chapter 2

Appendix A.1 - Extension to Theoretical framework

Let following the norm give no disutility to player i (the sender). Choosing to defect or keep
everything leads to disutility. The norm-dependent variable γ measures the magnitude. We
posit that the magnitude of the norm will change depending on the treatment. Take, for
instance, the Prisoner’s Dilemma, the norm prescribes the most equitable outcome (B,B)
or (C,C). However, the dominant strategy, which is consistent with the rational pursuit of
self-interest by each player, is (R,R) or (D,D), regardless of the other player’s choice, defec-
tion yields a higher payoff than cooperation, even though mutual cooperation would yield a
better collective outcome. Therefore, participants face a trade-off between the best response
and the norm-dependent utility.

Similarly, in the context of the Dictator Game, norm-dependent utility refers to the ma-
terial gains adjusted by the disutility stemming from the deviation away from prevailing
social norms. In the trust game, we can identify a Subgame Perfect Nash Equilibrium
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(SPNE); the SPNE emerges as follows: the sender sends a portion of the initial amount
to the receiver, demonstrating trust in the hopes of receiving a return. The receiver recip-
rocates by returning a proportion of the multiplied amount to the first player, honouring
the trust placed in them. Suppose that the norm encourages the sender to send everything
to the receiver. In the public goods game and modified public goods game, we observe a
similar trade-off between maximising the collective outcome, self-interested outcomes and
utility from complying with the norm.

The sender considers the best response of the receiver. Let

Du

Dai
= x∗

i (ai) = max(V (π)+γN +(η)(πi(ai)−πj(aj)) (A.1)

Therefore, the sender also takes into account identity and decision of receiver.

If x∗
i (ai) ≤ x∗

j(aj) the sender maximises their utility.
If x∗

i (ai) > x∗
j(aj) the sender chooses minimum amount deemed acceptable to the receiver.

Appendix A.2 - Instructions

Instructions for Games
Welcome!

The purpose of the research is to study how individuals make decisions in a number of
economically relevant tasks and their beliefs about how others make decisions in those same
tasks. You will earn a $2 participation fee (simply for participating). In addition, you may
also earn extra money depending on your decisions. The task will take approximately 30
mins.

Decisions will be made using points. These points are converted into money. At the end of
the study, the computer will randomly select one of your decisions for your payout A random
draw will determine if your payout will depend on Decision A or B (decision as sender or
receiver). This will decide your final payment. You will not know until the end of the study
which task you will be paid for 1.

1Approximately two weeks later, we matched responses. Payments were transferred to bank accounts
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You will not receive feedback on the outcome of any tasks. Please make your decisions
in each task carefully. After the tasks are finished, you will also be asked to complete a
questionnaire. The anonymity of your responses to all parts of the exercise (the tasks and
questionnaire) are guaranteed.

Your decisions will be anonymous.

Thank you, and please continue.

Task 1.1

Here you are the SENDER.

In this scenario you will play with a blue and red card. How much money you will be
paid depends on which card you play and which card the other player chooses. Please see
the table below (5 is equal to 5 points).

Please click which card you will play if you play this game with a person from the following
categories listed below2.

Task 1.2

Which card do you think the person in the following categories will play, when playing

given by subjects. Participants were informed at the beginning of the session and in the flyers.
2Participants who choose an outcome with the least difference between themselves and the other player

indicate a preference to cooperate (C, C); this is the Pareto-dominant strategy since there is no other
option that gives both players a higher payoff. However, preferences to defect are indicated by participants
choosing the outcome with the highest individual payoff, even if there is a significant difference between
payoffs between participants (Cardenas & Carpenter 2008). Therefore, defecting is the dominant strategy
(D, D)(Camerer 2011).
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with you?

Task 2.1

Here you are the SENDER.

You will receive 10 points, you can decide how much of this to send to another player
(the receiver.) The receiver can only accept the points you will send.

The points you will send will be the pay-out for the receiver.

The points you do not send, you will keep. Remember that the receiver is completely passive.

For each decision, you will have 10 points. What you do not send you keep. How much will
you send to a person in the categories listed below?

Task 2.2

You are now the RECEIVER (completely passive).

For each decision, they (the sender) will have 10 points. What they do not send they keep.

How much would you expect to be sent from the individual senders listed below?

Task 3.1

Here you are the role of the SENDER.
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You are given 10 points, you decide how much of this to send to the receiver (a person out
of the categories below). The points you decide to give will be tripled (multiplied by 3) by
us (the researchers).

Of this tripled amount the receiver can send back to you any points if they wish e.g. you
send 4 points, it gets tripled by us to 12 points, the receiver can then send back up to 12
points if they wish.

For each decision, you will have 10 points. What you do not send you keep.

How much will you send to a person in the categories below?

Task 3.2

We now want you to act as the RECEIVER.

The senders listed below can send you any points between 0 and 10. The points sent to you
will be tripled by us. You will receive the tripled points. Whatever points the sender does
not send to you, the sender will keep for themselves.

How much would you expect from the individual senders listed below?

Task 3.3

You are now the receiver. How much would you send back to a [Ndebele/Shona/Zimbab-
wean] sender if you have received?

Task 4.1

Here you are the role of the SENDER.
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Figure A.1: Task 3.3. Responders decision in the Trust Game (in points)

Here you will play the game with 3 other group members. Each of you will have 10 points.The
other participants know your identity.
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Everybody can place up to 10 points on a virtual table. The money you do not put on the
table, you will keep. You cannot see what other group members put on the table. The total
points given by all four participants on the table will be multiplied by 1.5.

This multiplied points on the virtual table will be equally redistributed.

Your pay-out will be the money you will keep plus the equally re-distributed money from
the table.

How many points will you put on the table when you play this game with three members in
the categories below?

Task 4.2

You are with three other group members. The other participants know your identity.

For each decision, they will have 10 points. What they do not send they keep.

How many points do you think the member from the categories below will put on the table?

Task 4.3

You are now the receiver. You have 10 points.

You play the game with three other participants. Two of them are [Ndebele/Shona], the
other participant is [Shona/Ndebele].
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The total provided amount by all four participants will later be multiplied by 1.5.

How much would you contribute?
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Figure A.2: Task 4.3. Responders decision in the Trust Game (in points)
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Task Five
In this task, you will receive a description of a scenario.

You will be asked to consider each action. For each of the possible actions, you must decide
whether taking that action would be “socially appropriate” or “socially inappropriate”.

You will be given three options:

By socially appropriate, we mean behaviour that you think is the “correct” thing to do. By
socially appropriate, we mean behaviour that most people in your ethnicity would agree is
the “correct” thing to do By socially appropriate, we mean behaviour that most people of
the other ethnicity would agree is the “correct” thing to do.

In each of your responses, we would like you to answer as truthfully as possible, based on
your opinions of what is socially appropriate or socially inappropriate behaviour.

After this, your response is compared with the average response of what most Shona and
Ndebele participants chose. If your evaluation is the same as this average, you will receive 5
points for this task; otherwise, you will receive zero.

We will go through an example situation to give you an idea of what the task will be like.

Figure A.3: Social norms elicitation task (Example scenario)

Appendix A.3 - Self-reported polarisation measure

To what extent do you align with the Shona identity?
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• Very highly identify as

• Highly identify as

• Somewhat identify as

• No identification

To what extent do you align with the Ndebele identity?

• Very highly identify as

• Highly identify as

• Somewhat identify as

• No identification

Please say which of these words describe the way you think of yourself?

• Zimbabwean

• Shona

• Ndebele

• African

How proud are you to be [Ndebele/Shona]?

• Very proud

• Fairly proud

• Not very proud

• Not proud at all
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Appendix A.4 - Additional analyses

Figure A.4 - Figure A.6 shows histograms of mean amounts sent by each identity to com-
plement the main body3. In general, the patterns of offerings show a binomial distribution
centred about 3 and 5.

Figure A.4: Histograms of the mean amount sent by identity (DG)

3We exclude the Prisoner’s Dilemma because of the binary decision strategy, see main text
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Figure A.5: Histograms of the mean amount sent by identity (TG)

Figure A.6: Histograms of the mean amount sent by identity (PGG)
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A.5.1 Alternative regressions of discriminatory behaviour

We also use a Tobit analysis as the amounts sent were constrained by zero and ten. Tobit
model accounts for censoring, consistent with the literature we censor at both ends of the
contributions. We include demographic controls; age, gender, risk preferences, religion,
employment status, ethnicity, educational attainment and marital status. The results remain
relatively unchanged from the main analysis.

Table A1: Tobit regression Dictator Game by receiver

Transfer to Ndebele Transfer to Shona Transfer to Zim

(1) (2) (3) (4) (5) (6)
Shona(=1, Ndebele=0) -2.237*** -0.755* 0.232 0.628* -0.818 0.509**

(0.424) (0.402) (0.450) (0.372) (0.503) (0.206)
Beliefs 0.527*** 0.638*** 0.765***

(0.037) (0.040) (0.064)
Self-identity (Base=African)

Ndebele 0.185 0.016 -0.929**
(0.724) (0.617) (0.423)

Shona 0.187 -0.188 -0.330
(0.575) (0.689) (0.354)

Zimbabwean 0.341 -0.135 -0.402
(0.359) (0.233) (0.362)

Polarisation

Shona align -0.048 -0.372 -0.321
(0.209) (0.295) (0.269)

Ndebele align 0.180 -0.056 0.096
(0.143) (0.192) (0.143)

Proud -0.018 0.608** -0.051
(0.189) (0.261) (0.295)

Controls NO YES NO YES NO YES
Constant 8.491*** 2.260* 4.674*** -0.440 7.331*** -0.035

Table A1 – continued from previous page
Transfer to Ndebele Transfer to Shona Transfer to Zim

(1) (2) (3) (4) (5) (6)
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(0.529) (1.197) (0.675) (0.932) (0.777) (1.428)

N 345 303 345 303 345 303

Note: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.10.

Table A2: Tobit regression Trust Game by receiver

Transfer to Ndebele Transfer to Shona Transfer to Zim

(1) (2) (3) (4) (5) (6)
Shona(=1, Ndebele=0) -1.119** -0.063 0.896*** 0.494 -0.518 -0.619***

(0.524) (0.384) (0.311) (0.456) (0.401) (0.222)
Beliefs 0.665*** 0.745*** 0.837***

(0.042) (0.025) (0.064)
Self-identity (Base=African)

Ndebele 0.605 0.336 -0.332
(0.444) (0.335) (0.413)

Shona -0.895** -0.521 0.344
(0.383) (0.452) (0.367)

Zimbabwean -0.066 0.144 -0.164
(0.205) (0.324) (0.349)

Polarisation

Shona align 0.260 -0.002 0.018
(0.307) (0.152) (0.165)

Ndebele align 0.270 -0.205 -0.174
(0.202) (0.145) (0.123)

Proud -0.221 0.428** 0.148
(0.223) (0.168) (0.100)

Controls NO YES NO YES NO YES
Table A2 – continued from previous page

Transfer to Ndebele Transfer to Shona Transfer to Zim

(1) (2) (3) (4) (5) (6)
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Constant 7.184*** 1.734** 4.008*** -0.156 7.349*** 3.787***
(0.628) (0.881) (0.428) (0.964) (0.461) (0.793)

N 344 303 344 303 344 303

Note: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.10.

Table A3: Tobit regression Public Goods Game by receiver

Transfer to Ndebele Transfer to Shona Transfer to Zim

(1) (2) (3) (4) (5) (6)
Shona (=1, Ndebele=0) -1.104** -0.273 0.741 -0.016 0.106 0.094

(0.507) (0.268) (0.483) (0.519) (0.636) (0.333)
Beliefs 0.663*** 0.725*** 0.803***

(0.050) (0.039) (0.034)
Self-identity (Base=African)

Ndebele -0.381 -1.073** -1.142*
(0.562) (0.508) (0.651)

Shona -0.416 0.580 0.741
(0.318) (0.678) (0.897)

Zimbabwean -0.499*** -0.453** 0.035
(0.133) (0.177) (0.166)

Polarisation

Shona align -0.271 -0.330 -0.267
(0.202) (0.217) (0.203)

Ndebele align -0.099 -0.229 -0.257
(0.119) (0.179) (0.206)

Proud -0.111 0.364*** 0.027
(0.147) (0.135) (0.122)

Table A3 – continued from previous page
Transfer to Ndebele Transfer to Shona Transfer to Zim

(1) (2) (3) (4) (5) (6)
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Controls NO YES NO YES NO YES
Constant 6.980*** 2.950*** 4.220*** 2.583* 5.862*** 2.248**

(0.632) (0.699) (0.705) (1.440) (0.913) (1.015)

N 344 303 344 303 344 303

Note: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.10.

A.5.2 Additional analysis of treatment effects

The following figures present the transferred amount in each experimental game. The figures
are counterparts to the figures shown in the main text for participants who are randomly
assigned to the Control, Heal or Divide treatments. We include demographic controls, the
control variables include age, gender, risk preferences, religion, employment status, ethnicity,
educational attainment and marital status.

Figure A.7: Coordination in the Prisoner’s Dilemma by treatment
Note: The figure shows the percentage of participants choosing coordinate (=1). The bars present coordi-

nation for each receiver (Ndebele, Shona and Zimbabwean, respectively). The first three columns are for
the control group. The following three columns are for participants in the Heal treatment, and the final
three columns are for participants in the Divide treatment. Error bars indicate 95% confidence intervals.
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Figure A.8: Amounts sent in the Dictator game by treatment
Note: The figure shows the mean amount sent. The bars present cooperation for each receiver (Ndebele,

Shona and Zimbabwean, respectively). The first three columns are for the control group. The following
three columns are for participants in the Heal treatment, and the final three are for the Divide treatment.
Error bars indicate 95% confidence intervals.

Figure A.9: Amount sent in the Trust Game by treatment
Note: The figure shows the mean amount sent. The bars present cooperation for each receiver (Ndebele,

Shona and Zimbabwean, respectively). The first three columns are for the control group. The following
three columns are for participants in the Heal treatment, and the final three are for the Divide treatment.
Error bars indicate 95% confidence intervals.
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Figure A.10: Amount sent in the Public goods game by treatment (PGG)
Note: The figure shows the mean amount sent. The bars present cooperation for each receiver (Ndebele,

Shona and Zimbabwean, respectively). The first three columns are for the control group. The following
three columns are for participants in the Heal treatment, and the final three are for the Divide treatment.
Error bars indicate 95% confidence intervals.
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The following tables reports regression analysis of identity between the treatments, see Ta-
ble D1 - Table D4. Column (1) presents results when the participant is Ndebele. Column
(2) presents results when the participant is Shona. Our Probit regression models reveal
that in the prisoner’s dilemma, the Heal treatment increases coordination with the Shona
receiver for both Ndebele and Shona participants. However, it reduces coordination with
Ndebele receivers when the participant is Shona and reduces coordination with Zimbabwean
receivers when the participant is Ndebele. The Divide treatment increases coordination with
in-group members between Ndebele senders and Ndebele receivers. In addition, the Divide
treatment increases coordination with Zimbabwean receivers from Shona senders. OLS re-
gression in the dictator game shows that both treatments increase cooperation. The Heal
treatment increases in-group cooperation. The Divide treatment increases in-group coopera-
tion between Ndebele participants and between Ndebele senders and Zimbabwean receivers.
One result of interest in the trust game is that both treatments increase inter-group trust;
when the participant is Ndebele, they are more trusting toward Shona receivers. Similarly,
with Ndebele participants to Zimbabwean receivers. Notably, in the public goods game, the
Heal treatment backfires and reduces cooperation with Zimbabwean receivers from Ndebele
senders.

Table D1: Probit Regression by treatment Prisoner’s Dilemma

Transfer to Ndebele Transfer to Shona Transfer to Zim

(1) (2) (1) (2) (1) (2)
Heal -0.154 -0.181* 0.582* 0.265*** -0.216** 0.051

(0.147) (0.086) (0.259) (0.059) (0.078) (0.074)
Divide 0.290* -0.018 0.062 0.079 -0.131 0.197**

(0.133) (0.099) (0.221) (0.058) (0.073) (0.067)
Controls YES YES YES YES YES YES
Constant -1.285 0.025 0.773 0.162 -0.836 0.353

(0.889) (0.339) (1.227) (0.341) (0.998) (0.343)

N 64 202 64 202 64 202

Note: Standard errors clustered at the subject level in parentheses.*** p<0.01,** p<0.05,* p<0.10.
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Table D2: OLS Regression by treatment Dictator Game

Transfer to Ndebele Transfer to Shona Transfer to Zim

(1) (2) (1) (2) (1) (2)
Heal 1.724*** 0.408 0.800 0.544* 0.492 0.084

(0.481) (0.352) (0.425) (0.251) (0.505) (0.232)
Divide 1.819* 0.213 0.280 0.469 1.993* -0.074

(0.916) (0.290) (0.948) (0.434) (0.981) (0.474)
Controls YES YES YES YES YES YES
Constant -0.040 1.924** -1.903 2.324** 4.508 2.489

(3.750) (0.787) (5.501) (0.764) (4.902) (1.488)

N 65 238 65 238 65 238

Note: Standard errors clustered at the subject level in parentheses.*** p<0.01,** p<0.05,* p<0.10.

Table D3: OLS Regression by treatment Trust Game

Transfer to Ndebele Transfer to Shona Transfer to Zim

(1) (2) (1) (2) (1) (2)
Heal 1.801*** -0.050 1.611*** -0.625 0.860*** -0.487

(0.444) (0.214) (0.393) (0.361) (0.166) (0.509)
Divide 2.873*** 0.471 3.020*** -0.104 2.645*** -0.247

(0.807) (0.321) (0.485) (0.238) (0.414) (0.152)
Controls YES YES YES YES YES YES
Constant 3.502 1.191 2.969 2.587** 4.184*** 2.055***

(3.015) (0.920) (2.005) (1.041) (0.678) (0.592)

N 65 238 65 238 65 238

Note: Standard errors clustered at the subject level in parentheses.*** p<0.01,** p<0.05,* p<0.10.
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Table D4: OLS Regression by treatment Public Goods Game

Transfer to Ndebele Transfer to Shona Transfer to Zim

(1) (2) (1) (2) (1) (2)
Heal -0.233 -0.058 -0.091 -0.357 -1.284** -0.252

(0.543) (0.329) (0.934) (0.579) (0.448) (0.551)
Divide -0.474 0.299 -0.627 -0.086 0.091 -0.255

(0.678) (0.375) (0.811) (0.385) (0.478) (0.545)
Controls YES YES YES YES YES YES
Constant 3.601 2.762*** 1.302 4.763*** 3.001 2.735**

(4.122) (0.472) (2.138) (0.686) (2.007) (0.918)

N 65 238 65 238 65 238

Note: Standard errors clustered at the subject level in parentheses.*** p<0.01,** p<0.05,* p<0.10.

A.5.3 Additional analysis of norm effects

To identify the impact of individual norm evaluations, we replicate regressions in the main
text but include each evaluation the evaluator considers on mean cooperativeness across
each game, see Table D5. The dependent variable is the pooled mean contributions for all
receivers (Ndebele, Shona and Zimbabwean) in each game. The (Nd) refers to evaluations
of the Ndebele majority. The (Sh) refers to evaluations of the Shona majority. The (Own)
refers to an individual’s evaluation. We include demographic controls. The control variables
include age, gender, risk preferences, religion, employment status, ethnicity, educational
attainment and marital status.
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Table D5: OLS Regression on effects of social norms on mean contributions in games

PD DG TG PGG
(1) (2) (3) (4)

Shona(=1, Ndebele=0) -0.059 0.130 -0.358 -0.237
(0.053) (0.203) (0.389) (0.439)

normfamily(own) -0.009 0.642* -0.168 -0.036
(0.028) (0.291) (0.223) (0.150)

normfamily(Sh) 0.039 -0.328* 0.330 -0.032
(0.045) (0.152) (0.179) (0.145)

normfamily(Nd) 0.003 -0.264* -0.168 0.190
(0.024) (0.124) (0.181) (0.108)

normpay(own) 0.003 -0.072 -0.127 0.060
(0.027) (0.363) (0.329) (0.243)

normpay(Sh) 0.044** 0.157 -0.012 -0.260
(0.015) (0.100) (0.284) (0.214)

normpay(Nd) -0.025 -0.155 -0.050 0.002
(0.022) (0.181) (0.308) (0.233)

normtax(own) -0.010 0.310 -0.112 -0.022
(0.029) (0.282) (0.134) (0.304)

normtax(Sh) -0.032 0.172 -0.473** 0.111
(0.025) (0.331) (0.193) (0.400)

normtax(Nd) 0.026 -0.601** 0.210 -0.059
(0.045) (0.183) (0.177) (0.235)

normbribe1(own) 0.029 -0.191 -0.008 -0.137
(0.029) (0.257) (0.134) (0.160)

normbribe1(Sh) -0.068** -0.026 0.323** 0.209
(0.023) (0.177) (0.115) (0.152)

normbribe1(Nd) 0.021 0.518** -0.106 0.424*
(0.024) (0.192) (0.123) (0.185)

normbribe2(own) 0.064* 0.137 -0.288 -0.462***
(0.031) (0.564) (0.162) (0.084)

normbribe2(Sh) -0.044 -0.360 -0.723** -0.248
(0.031) (0.212) (0.205) (0.269)

Continued on next page
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Table D5 – continued from previous page
PD DG TG PGG
(1) (2) (3) (4)

normbribe2(Nd) 0.027 -0.081 0.231 0.398**
(0.021) (0.091) (0.225) (0.137)

Heal 0.162*** -0.088 -1.839*** -0.306
(0.035) (0.341) (0.417) (0.195)

Divide 0.253*** 1.057*** 1.048** -1.959***
(0.069) (0.152) (0.419) (0.482)

Controls YES YES YES YES
Constant 0.572*** -0.525 0.706 3.037*

(0.145) (1.166) (1.570) (1.388)

N 263 189 189 189

Note: Standard errors clustered at the subject level.*** p<0.01,** p<0.05,* p<0.10.
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B
Appendix B for Chapter 3

Appendix B.1 - Instructions

Instructions for Games

Welcome!

The purpose of the research is to study how individuals make decisions in a number of
economically relevant tasks and their beliefs about how others make decisions in those same
tasks. You will be presented with several economic scenarios in which you are tasked to
make a value judgement and a decision on the social appropriateness of different scenarios.
As you do this, you will receive points, depending on the response you have provided to the
survey.

You will earn a £2.50 participation fee (simply for participating). In addition, you may also
earn extra money depending on your decisions and the choices of others in the study. The
task will take approximately 30 mins.
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At the end of the study, the computer will match your responses with another participants
answers and randomly select one of your decisions for your payout. This will decide your
final payment 1.

You will not know until the end of the study which task you will be paid for; please carefully
make your decisions in each task. After the tasks are finished, you will also be asked to
complete a questionnaire. The anonymity of your responses to all parts of the exercise (the
tasks and questionnaire) is guaranteed.

Your decision will be anonymous

Thank you, and please continue.

Task 1.1

Here you are the SENDER.

In this scenario you will play with a blue and red card. How much money you will be
paid depends on which card you play and which card the other player chooses. Please see
the table below (5 is equal to 5 points).

Please click which card you will play if you play this game with a person from the following
categories listed below2.

1Approximately two days later, we matched responses. Payments were transferred to bank accounts via
Prolific Academic given to by subjects. Participants were informed that their responses were matched with
the responses of another session. We collected the receivers’ responses for all games. The collected responders’
choices were matched with the senders’ responses to determine the payoff. No additional responses were
collected for the Prisoners’ Dilemma, and the matching took place with the responses from a different
session. Participants were informed at the beginning of the session and in the flyers.

2Participants who choose an outcome with the least difference between themselves and the other player
indicate a preference to cooperate (C, C); this is the Pareto-dominant strategy since there is no other
option that gives both players a higher payoff. However, preferences to defect are indicated by participants
choosing the outcome with the highest individual payoff, even if there is a significant difference between
payoffs between participants (Cardenas & Carpenter 2008). Therefore, defecting is the dominant strategy
(D, D)(Camerer 2011).
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Task 1.2
Which card do you think the person in the following categories will play, when playing with
you?

Task 2.1

Here you are the SENDER.

You will receive 10 points, you can decide how much of this to send to another player
(the receiver.) The receiver can only accept the points you will send.

The points you will send will be the pay-out for the receiver.

The points you do not send, you will keep. Remember that the receiver is completely passive.

For each decision, you will have 10 points. What you do not send you keep. How much will
you send to a person in the categories listed below?

Task 2.2

You are now the RECEIVER (completely passive).

For each decision, they (the sender) will have 10 points. What they do not send they keep.

How much would you expect to be sent from the individual senders listed below?
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Task 3.1

Here you are the role of the SENDER.

You are given 10 points, you decide how much of this to send to the receiver (a person out
of the categories below). The points you decide to give will be tripled (multiplied by 3) by
us (the researchers).

Of this tripled amount the receiver can send back to you any points if they wish e.g. you
send 4 points, it gets tripled by us to 12 points, the receiver can then send back up to 12
points if they wish.

For each decision, you will have 10 points. What you do not send you keep.

How much will you send to a person in the categories below?

Task 3.2

We now want you to act as the RECEIVER.

The senders listed below can send you any points between 0 and 10. The points sent to you
will be tripled by us. You will receive the tripled points. Whatever points the sender does
not send to you, the sender will keep for themselves.
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How much would you expect from the individual senders listed below?

Task 3.3

You are now the receiver. How much would you send back to a [Leaver/Remainer/UK
citizen] sender if you have received?
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Figure B.1: Trust Game responder decision
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Task 4.1

Here you are the role of the SENDER.

Here you will play the game with 3 other group members. Each of you will have 10 points.The
other participants know your identity.

Everybody can place up to 10 points on a virtual table. The money you do not put on the
table, you will keep. You cannot see what other group members put on the table. The total
points given by all four participants on the table will be multiplied by 1.5.

This multiplied points on the virtual table will be equally redistributed.

Your pay-out will be the money you will keep plus the equally re-distributed money from
the table.

How many points will you put on the table when you play this game with three members in
the categories below?

Task 4.2

You are with three other group members. The other participants know your identity.

For each decision, they will have 10 points. What they do not send they keep.

How many points do you think the member from the categories below will put on the table?
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Task 4.3

You are now the receiver. You have 10 points.

You play the game with three other participants. Two of them are [Leaver/Remainer],
the other participant is [Leaver/Remainer].

The total provided amount by all four participants will later be multiplied by 1.5.

How much would you contribute?
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Figure B.2: Public Goods Game responder decision

Task 5.1

New Task

Here you are the SENDER.

You will interact with one other group member. The other member will be from one of the
categories below. Both of you will have 10 points. The other participant will know who they
are interacting with, as either a Leaver, Remainer, Non-voter, UK citizen, Scottish, English,
Welsh, and Northern Irish person.
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You can both place up to 10 points on a virtual table. The points you do not put on the
table, you will keep. You cannot see what the other group member puts on the table. The
total points given by the two group members on the table will be multiplied by 1.5.

E.g. If there are 0 points on the table, then 0 points multiplied by 1.5 equals 0 points. If
there are 20 points on the table, then 20 points multiplied by 1.5 equals 30 points.

The multiplied points on the virtual table will be equally redistributed to both members.

The points you will earn will be the points you chose to keep plus the equally redistributed
points from the table. For each decision, you will have 10 points. What you do not send you
keep.

How many points will you put on the table when interacting with one person from the cat-
egories below?

Task 5.2

You are now the RECEIVER.

How many points do you think the member from the categories below will put on the table
when interacting with you?
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Task Six
In this task, you will receive a description of a scenario.

You will be asked to consider each action. Please decide, for each of the possible actions,
whether taking that action would be “socially appropriate” or “socially inappropriate”.

Please consider your own thoughts in each scenario, as well as what you think the actions of
Leavers and Remainers is.

In other words, you will be asked to consider each scenario three times:

By socially appropriate, we mean actions that you / Leavers / Remainers think is the
“correct” thing to do.

By socially inappropriate, we mean actions that you / Leavers / Remainers would agree is
“not the correct” thing to do.

We would like you to answer as truthfully as possible in each of your responses.

After this, your response is compared with the answer that most Leave, and Remain partic-
ipants chose. If your evaluation is the same as the most common answer, you will receive 5
points for this task; otherwise, you will earn 0 points.

We will go through an example situation to give you an idea of what the task will be like.

Figure B.3: Social norms elicitation task (Example scenario)
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Appendix B.2 - Self-reported polarisation measures

Following on from the 2016 EU Referendum, do you feel like a winner or a loser?

• Winner

• Loser

Now that Britain has left the EU, would you vote the same?

• Yes

• No

• Unsure

To what extent do you align with the reported previous identity?

• Very highly identify as

• Highly identity as

• Somewhat identify as

• No identification

How proud are you to have vote reported previous voting decision?

• Very proud

• Fairly proud

• Not very proud

• Not proud at all
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Appendix B.3 - Additional analyses

Figure B.4 - Figure B.7 shows histograms of mean amounts sent by identity to complement
the main body3. In general, the patterns of offerings show a binomial distribution centred
around 5 and 10.

Figure B.4: Histogram of amounts sent in the Dictator Game

3We exclude the Prisoner’s Dilemma because of the binary decision strategy, see main text.
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Figure B.5: Histogram of the amounts sent in the Trust Game

Figure B.6: Histogram of the amounts sent in the Public Goods Game
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Figure B.7: Histogram of the amounts sent in the Modified Public Goods Game

B.3.1 Alternative regressions of discriminatory behaviour

We also use a Tobit regression model that accounts for censoring, consistent with the liter-
ature we censor at both ends of the contributions. We include demographic controls; age,
gender, risk preferences, religion, employment status, ethnicity, educational attainment and
marital status. The results are relatively unchanged from the main text.

Table B1: Tobit regression Dictator Game by contribution

Transfer Leaver Transfer Remainer Transfer UK

(1) (2) (3) (4) (5) (6)
Leaver(=1, Remainer=0) 0.357 0.090 -0.737*** 0.146 -0.238 -0.161

(0.260) (0.333) (0.243) (0.324) (0.186) (0.282)
Beliefs 0.987*** 0.970*** 0.877*** 0.888*** 0.913*** 0.922***

(0.057) (0.054) (0.051) (0.048) (0.238) (2.911)
Table B1 – continued from previous page

Transfer Leaver Transfer Remainer Transfer UK

(1) (2) (3) (4) (5) (6)
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Polarisation

Vote proud -0.109 -0.019 -0.002
(0.139) (0.128) (0.111)

Winner -0.114 -1.016*** -0.440*
(0.286) (0.289) (0.252)

Align 0.609** -0.458** -0.135
(0.272) (0.226) (0.204)

Controls NO YES NO YES NO YES
Constant -0.222 -5.337 1.043*** 2.166 0.593** -2.550

(0.208) (3.864) (0.273) (1.531) (0.238) (2.911)

Observations 505 505 505 505 505 505

Note: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.10.

Table B2: Tobit regression Trust Game by contribution

Transfer Leaver Transfer Remainer Transfer UK

(1) (2) (3) (4) (5) (6)
Leaver(=1, Remainer=0) 0.116 -0.366 -0.507* 0.030 -0.030 0.027

(0.284) (0.389) (0.282) (0.402) (0.180) (0.279)
Beliefs (Leaver) 1.128*** 1.123*** 0.947*** 0.942*** 1.043*** 1.044***

(0.051) (0.050) (0.052) (0.051) (0.035) (0.036)
Polarisation

Vote proud -0.077 -0.230 -0.037
(0.139) (0.167) (0.117)

Winner 0.599** -0.870*** -0.314
(0.304) (0.319) (0.241)

Align 0.195 -0.057 0.188
Table B2 – continued from previous page

Transfer Leaver Transfer Remainer Transfer UK

(1) (2) (3) (4) (5) (6)
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(0.266) (0.271) (0.205)
Controls NO YES NO YES NO YES
Constant -0.301 0.443 0.934*** 0.213 0.246 1.456

(0.204) (2.564) (0.315) (3.773) (0.194) (1.241)

Observations 505 505 505 505 505 505

Note: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.10.

Table B3: Tobit regression Public Goods Game by contribution

Transfer Leaver Transfer Remainer Transfer UK

(1) (2) (3) (4) (5) (6)
Leaver(=1, Remainer=0) 0.156 -0.226 -0.698** -0.088 -0.130 -0.144

(0.274) (0.371) (0.271) (0.350) (0.174) (0.285)
Beliefs 1.163*** 1.158*** 1.013*** 1.007*** 1.034*** 1.037***

(0.050) (0.050) (0.049) (0.050) (0.036) (0.036)
Polarisation

Vote proud -0.243* -0.152 -0.096
(0.142) (0.144) (0.103)

Winner 0.270 -0.982*** -0.006
(0.339) (0.326) (0.288)

Align 0.502* -0.134 0.034
(0.287) (0.235) (0.198)

Controls NO YES NO YES NO YES
Constant -0.180 1.401 0.808*** 3.683* 0.386** 2.317**

(0.217) (2.222) (0.285) (2.083) (0.185) (1.029)

Observations 505 505 505 505 505 505

Note: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.10.
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Table B4: Tobit regression Public Goods Game by contribution

Transfer Leaver Transfer Remainer Transfer UK

(1) (2) (3) (4) (5) (6)
Leaver(=1, Remainer=0) 0.271 -0.013 -0.433* -0.014 -0.088 0.217

(0.272) (0.359) (0.239) (0.360) (0.199) (0.286)
Beliefs 1.112*** 1.104*** 1.064*** 1.060*** 1.070*** 1.072***

(0.052) (0.051) (0.044) (0.045) (0.040) (0.039)
Polarisation Vote proud -0.146 -0.132 -0.023

(0.168) (0.169) (0.128)
Winner 0.212 -0.288 -0.487*

(0.319) (0.323) (0.263)
Align 0.072 -0.392 -0.106

(0.291) (0.244) (0.213)
Controls NO YES NO YES NO YES
Constant 0.186 0.951 0.677** 3.168 0.256 2.170

(0.230) (2.430) (0.270) (2.093) (0.233) (2.588)

Observations 505 505 505 505 505 505

Note: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.10.

B.3.2 Robustness checks for intervention

The following figures present the transferred amount in each experimental game. The figures
are counterparts to the figures shown in the main text for participants who are randomly
assigned to the Control, Heal or Divide treatments.
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Figure B.8: Prisoner’s Dilemma
Note: The figure shows the percentage of participants choosing coordinate (=1). The bars present coor-

dination for each receiver (Leaver, Remainer, and the UK, respectively). The first three columns are for
the control group. The following three columns are for participants in the Heal treatment, and the final
three are for the Divide treatment. Error bars indicate 95% confidence intervals.

Figure B.9: Dictator Game
Note: The figure shows the mean amount sent. The bars present cooperation for each receiver (Leaver,

Remainer, and the UK, respectively). The first three columns are for the control group. The following
three columns are for participants in the Heal treatment, and the final three are for the Divide treatment.
Error bars indicate 95% confidence intervals.
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Figure B.10: amount sent in the Trust game by treatment
Note: The figure shows the mean amount sent. The bars present cooperation for each receiver (Leaver,

Remainer, and the UK, respectively). The first three columns are for the control group. The following
three columns are for participants in the Heal treatment, and the final three are for the Divide treatment.
Error bars indicate 95% confidence intervals.

Figure B.11: amount sent in the Public Goods Game by treatment
Note: The figure shows the mean amount sent. The bars present cooperation for each receiver (Leaver,

Remainer, and the UK, respectively). The first three columns are for the control group. The following
three columns are for participants in the Heal treatment, and the final three are for participants in the
Divide treatment. Error bars indicate 95% confidence intervals.
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Figure B.12: Public Goods Game
Note: The figure shows the mean amount sent. The bars present cooperation for each receiver (Leaver,

Remainer, and the UK, respectively). The first three columns are for the control group. The following
three columns are for participants in the Heal treatment, and the final three are for participants in the
Divide treatment. Error bars indicate 95% confidence intervals.

To further disentangle treatment effects, we complement regressions in the main body by
separating the regressions by the participant’s identity. Column (1) if Leaver. Column (2) if
Remainer. The findings are similar to results in chapter 3. We include demographic controls;
age, gender, risk preferences, religion, employment status, ethnicity, educational attainment
and marital status.

Table B5: Probit regression Prisoner’s dilemma by contribution and identity

Transfer to Leaver Transfer to Remainer Transfer to UK

(L) (R) (L) (R) (L) (R)
Heal -0.287 -0.119 0.149 0.138 -0.529** -0.123

(0.228) (0.211) (0.219) (0.225) (0.242) (0.220)
Divide -0.725*** -0.054 0.231 0.212 -0.493** 0.241

(0.220) (0.200) (0.217) (0.207) (0.238) (0.216)
Controls YES YES YES YES YES YES

Table B5 – continued from previous page
Transfer to Leaver Transfer to Remainer Transfer to UK

(L) (R) (L) (R) (L) (R)
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Constant 6.078*** 5.671*** -4.513*** -7.062*** 7.236*** -4.805***
(0.907) (1.226) (0.855) (1.275) (1.026) (1.190)

Observations 238 266 238 266 238 266

Note: Robust standard errors clustered by the session in parentheses.*** p<0.01,** p<0.05,* p<0.10

Table B6: OLS regression Dictator Game by contribution and identity

Transfer to Leaver Transfer to Remainer Transfer to UK

(L) (R) (L) (R) (L) (R)
Heal 0.197 -0.123 0.269 -0.191 0.017 -0.182

(0.249) (0.304) (0.265) (0.294) (0.258) (0.279)
Divide -0.093 -0.097 -0.038 0.139 -0.028 0.135

(0.307) (0.263) (0.293) (0.231) (0.280) (0.237)
Controls YES YES YES YES YES YES
Constant -2.891 -0.176 4.057*** -0.981 -2.030 -0.410

(3.030) (1.781) (1.501) (1.388) (3.110) (1.497)

Observations 239 266 239 266 239 266

Note: Robust standard errors clustered by the session in parentheses.*** p<0.01,** p<0.05,* p<0.10

282



Table B7: OLS regression Trust Game by contribution and identity

Transfer to Leaver Transfer to Remainer Transfer to UK

(L) (R) (L) (R) (L) (R)
Heal -0.177 -0.108 0.232 0.354 -0.060 0.455*

(0.307) (0.304) (0.362) (0.328) (0.314) (0.234)
Divide -0.242 -0.397 0.035 0.200 -0.065 0.135

(0.318) (0.261) (0.310) (0.245) (0.284) (0.208)
Controls YES YES YES YES YES YES
Constant 1.722 -0.989 2.908 -2.902** 1.899 -0.158

(1.442) (1.506) (4.260) (1.446) (1.294) (1.004)

Observations 239 266 239 266 239 266

Note: Robust standard errors clustered by the session in parentheses.*** p<0.01,** p<0.05,* p<0.10

Table B8: OLS regression Public Goods Game by contribution and identity

Transfer to Leaver Transfer to Remainer Transfer to UK

(L) (R) (L) (R) (L) (R)
Heal 0.055 -0.252 0.796** -0.625** 0.435 -0.102

(0.338) (0.312) (0.369) (0.276) (0.294) (0.253)
Divide -0.533 -0.343 0.992*** -0.432* 0.199 -0.141

(0.352) (0.313) (0.352) (0.237) (0.260) (0.226)
Controls YES YES YES YES YES YES
Constant 3.009** 0.813 3.868** 1.853 2.990*** 0.966

(1.491) (1.864) (1.828) (1.396) (1.148) (1.269)

Observations 239 266 239 266 239 266

Note: Robust standard errors clustered by the session in parentheses.*** p<0.01,** p<0.05,* p<0.10
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Table B9: Modified Public Goods Game by contribution and identity

Transfer to Leaver Transfer to Remainer Transfer to UK

(L) (R) (L) (R) (L) (R)
Heal 0.395 -0.192 0.594** -0.446 0.558* 0.355

(0.285) (0.373) (0.292) (0.297) (0.286) (0.301)
Divide -0.005 -0.444 0.303 0.134 0.382 0.342

(0.286) (0.360) (0.307) (0.248) (0.290) (0.272)
Controls YES YES YES YES YES YES

Constant 2.563** 0.069 5.091*** 1.153 5.466** -0.691
(1.168) (2.151) (1.931) (1.459) (2.249) (1.392)

Observations 239 266 239 266 239 266

Note: Robust standard errors clustered by the session in parentheses.*** p<0.01,** p<0.05,* p<0.10

B.3.2 Alternative analysis of social norm behaviours

We find differences between individual and social norms if the individual is a Leaver who
was in the Divide treatment (p = 0.004). However, Remainers evaluations of vandalising
a Remainers garden differs if the participant was in the Control and Divide treatments
(p = 0.050 and p = 0.033, respectively). In both cases, the Remainers personal norm
is further skewed towards very socially inappropriate than the in-group norm. Thus we
observe discrepancies in norm evaluations of Remainers between personal and group norms,
whereas those in the Heal treatment display greater norm conformity. Regarding the family
marriage scenario, we find differences between a Leavers personal norm and in-group norm
in the Heal and Divide treatments (p = 0.000, respectively). We observe a similar pattern for
Remainers in the Family scenario across all treatments (p = 0.000). The scenario regarding
reporting bribery has no statistical difference between personal and group norms, except
for Remainers in the Divide treatment (p = 0.004) - the personal norm is more skewed
to very socially appropriate than the (in-)group norm. For punishing bribery, we observe
differences between personal and group norms for Leavers in the Heal and Divide treatments
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(p = 0.024 and p =0.096, respectively). For Remainers evaluation of punishing bribery we
observe divergence in the Control and Divide treatments (p = 0.007 and p = 0.004).

Table B10 presents the disaggregated norm effects on cooperative behaviour. The dependent
variable is the pooled mean contributions for all receivers (Leavers, Remainers and UK) for
each game, respectively. We add demographic controls and the elicited beliefs. The con-
trol variables include age, gender, risk preferences, religion, employment status, ethnicity,
educational attainment and marital status. The (Own) refers to individuals’ norm evalu-
ation. The (Leaver) refers to the majority of Leaver’s perceptions. The (Remainer) refers
to the majority of Remainer’s perceptions. We observe a limited effect of disaggregated
norm-compliance. More consistently, we observe that individuals norm perceptions impacts
behaviour.

Table B10: OLS Regression on effects of social norms on mean contributions in games

Dep. variable: Mean amount sent PD DG TG mPGG PGG
(1) (2) (3) (4) (5)

Leaver(=1, Remainer=0) -0.038 -0.097 -0.182 0.138 0.066
(0.205) (0.191) (0.214) (0.187) (0.193)

normvandl(Own) 0.045 0.582* 0.545 -0.051 0.485
(0.366) (0.340) (0.414) (0.299) (0.346)

normvandl(Leaver) 0.448 -0.175 -0.131 -0.217 -0.287
(0.348) (0.267) (0.220) (0.185) (0.245)

normvandl(Remainer) 0.058 0.043 0.158 0.055 -0.114
(0.177) (0.160) (0.155) (0.151) (0.196)

normvandr(Own) -0.147 -0.065 0.224 0.191 0.073
(0.336) (0.380) (0.453) (0.234) (0.301)

normvandr(Leaver) -0.048 -0.181 -0.165 -0.088 0.249
(0.181) (0.166) (0.160) (0.169) (0.193)

normvandr(Remainer) 0.150 -0.331 -0.354 -0.261 -0.062
(0.261) (0.206) (0.234) (0.204) (0.223)

normfamily(Own) 0.496** 0.461*** 0.170 0.217 0.306*
(0.221) (0.170) (0.155) (0.169) (0.182)

normfamily(Leaver) -0.554** -0.103 0.101 -0.252 -0.149
Continued on next page
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Table B10 – continued from previous page
Dep. variable: Mean amount sent PD DG TG mPGG PGG

(1) (2) (3) (4) (5)
(0.221) (0.166) (0.154) (0.161) (0.217)

normfamily(Remainer) -0.110 -0.129 -0.179 -0.117 -0.135
(0.209) (0.179) (0.154) (0.167) (0.215)

normbribe1(Own) -0.156 -0.150 0.124 -0.076 0.098
(0.338) (0.270) (0.303) (0.310) (0.345)

normbribe1(Leaver) 0.088 -0.036 0.102 0.004 0.120
(0.254) (0.216) (0.175) (0.229) (0.236)

normbribe1(Remainer) -0.056 0.134 -0.148 0.345 -0.138
(0.273) (0.262) (0.276) (0.271) (0.308)

normbribe2(Own) 0.268 0.186 0.142 0.212 -0.285
(0.361) (0.325) (0.265) (0.351) (0.322)

normbribe2(Leaver) -0.430* -0.046 -0.148 -0.282 0.135
(0.253) (0.216) (0.206) (0.215) (0.252)

normbribe2(Remainer) 0.120 -0.069 0.196 0.025 0.191
(0.351) (0.280) (0.237) (0.276) (0.259)

Controls YES YES YES YES YES
Constant 5.029*** 1.625 0.658 1.090 0.914

(1.152) (1.032) (1.051) (0.938) (0.989)

Observations 504 505 505 505 505

Note: Robust standard errors clustered by the session in parentheses.*** p<0.01,** p<0.05,* p<0.10
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C
Appendix C for Chapter 4

Appendix C.1 - Instructions

C.1.1 Instructions for Standard Mind Game treatment (UK)

Please think of a number from 1 to 10 (1, 2, 3, 4, 5, 6, 7, 8, 9, and 10). Please keep this
number in your mind.

A random number will be shown on the screen. The number will either be 1, 2, 3, 4, 5, 6, 7,
8, 9, or 10 (any number could appear).

If the number on the screen is the same as the one you have in mind, you will get one point.
If the number on the screen is not the number you have in your mind then you will not get
a point. For example, if you choose ‘3’, and the screen shows ‘3’, you get 1 point. If not,
then you will earn zero points.

You will repeat this game 10 times.
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Please indicate if the number you chose matches the number shown (Please think of your
number before pressing ’next’). Please Click ‘YES’ if the numbers are the same or ‘NO’ if
the numbers are different 1.

C.1.2: Instructions for modified Mind Game treatments

You can earn up to 10 additional points for a [Ndebele or Shona and Leaver or Remainer]
participant. You will receive 4 points for doing this task.

Please think of a number from 1 and 10 (1, 2, 3, 4, 5, 6, 7, 8, 9, and 10) in this scenario.
Please keep this number in your mind.

A random number will be shown on the screen. The number will either be 1, 2, 3, 4, 5, 6, 7,
8, 9, or 10 (any number could appear).

If the number on the screen is the same as the one you have in mind, a [Ndebele/Shona and
Leaver/Remainer] player will get a point. If the number on the screen is not the number you
have in your mind then they [Ndebele/Shona and Leaver/Remainer] will not get a point.
For example, if you chose ‘3’, and the screen shows ‘3’, a Ndebele player will get 1 point. If
not, then they will earn zero.

You will repeat this game 10 times.

Please indicate if the number you chose matches the number shown (Please think of your
number before pressing ’next’). Please Click ‘YES’ if the numbers are the same or ‘NO’ if
the numbers are different.

1Instructions for Zimbabwean experiments are unchanged.
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Figure C.1: Example question

C.1.3 Instructions for social norms (UK)

New Task

In this task, you will receive a description of a scenario.

You will be asked to consider each action. Please decide, for each of the possible actions,
whether taking that action would be “socially appropriate” or “socially inappropriate”.

289



Please consider your thoughts in each scenario and what you think the actions of Leavers
and Remainers are.

In other words, you will be asked to consider each scenario three times:

By socially appropriate, we mean actions that [you or Leavers or Remainers] think is the
“correct” thing to do. By socially inappropriate, we mean actions that [you or Leavers or
Remainers] would agree is “not the correct” thing to do.

We would like you to answer as truthfully as possible in each of your responses.

After this, your response is compared with the answer that most Leave, and Remain partic-
ipants chose. If your evaluation is the same as the most common answer, you will receive 5
points for this task; otherwise, you will earn 0 points.

Figure C1: Reporting bribery scenario (UK)
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Figure C2: Punishing bribery scenario (UK)

C.1.4 Instructions for social norms (Zimbabwe)

New Task
In this task, you will receive a description of a scenario.

You will be asked to consider each action. For each of the possible actions, you must decide
whether taking that action would be “socially appropriate” or “socially inappropriate”.

You will be given three options:

By socially appropriate, we mean behaviour that you think is the “correct” thing to do. By
socially appropriate, we mean behaviour that most people in your ethnicity would agree is
the “correct” thing to do By socially appropriate, we mean behaviour that most people of
the other ethnicity would agree is the “correct” thing to do.

In each of your responses, we would like you to answer as truthfully as possible, based on
your opinions of what is socially appropriate or socially inappropriate behaviour.
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After this, your response is compared with the average response of what most Shona and
Ndebele participants chose. If your evaluation is the same as this average, you will receive 5
points for this task; otherwise, you will receive zero.

Figure C3: Reporting bribery scenario (Zimbabwe)

Figure C4: Punishing bribery scenario (Zimbabwe)
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Appendix C.2 - Additional data analysis

C.2.1 Random effects

To account for participant’s repeated decision-making over ten rounds, we also run panel
random fixed-effects in both the UK and Zimbabwe, see Table C1 and Table C2. The
dependent variable is the “Yes” reports in each treatment. We also report the marginal
effects. We include demographic controls; age, gender, risk preferences, religion, employment
status, ethnicity, educational attainment and marital status. We observe qualitatively similar
results using random fixed effects as found in the main analysis of this paper.
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C.2.2 Count model

As our response variable is a count variable, each subject has the same length of observations.
We also do not find over dispersion; therefore use the Poisson regression model over negative
binomial or zero-inflated. The dependent variable is the fraction of “Yes” reports in each
treatment, respectively. We include demographic controls, the control variables include age,
gender, risk preferences, religion, employment status, ethnicity, educational attainment and
marital status. We anticipate that the more socially appropriate reporting and punishing
bribery is perceived, the reduced likelihood of reporting “Yes”. Table C3 reports Poisson
regression for the experiments conducted in the UK. We also report the marginal effects,
which provide the effects in count scales. The results are unchanged. Table C4 reports
the Poisson regression for the experiments conducted in Zimbabwe. We observe differences
in the count of dishonesty over the 10 rounds in the experiments conducted in Zimbabwe,
with more norm effects over the treatments. However, the self-identification results remain
unchanged.
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D
Appendix D for Chapter 5

Appendix D.1 - Instructions

The purpose of the research is to study how individuals make decisions in a number of
economically relevant tasks and their beliefs about how others make decisions in those same
tasks. You will be presented with several economic scenarios in which you are tasked to
make a value judgement and a decision on the social appropriateness of different scenarios.
As you do this, you will receive points, depending on the response you have provided to the
survey.

You will earn a £2.50 participation fee (simply for participating). In addition, you may also
earn extra money depending on your decisions and the choices of others in the study. You
will make decisions using points. These points will be converted into money. The task will
take approximately 20 mins.

The computer will be used to work out the amounts of payment each of you gets back at the
end. At the end of the study, the computer will randomly select one of your decisions for

305



payout. This will decide your final payment. You will not know until the end of the study
which task you will be paid for; please make your decisions in each task carefully. You will
not receive feedback on the outcome of any tasks. After the tasks are finished, you will also
be asked to complete a questionnaire.

The anonymity of your responses to all parts of the exercise (the tasks and questionnaire) is
guaranteed.

Thank you, and please continue.

Big Five questionnaire

Figure D1: Big Five Inventory Questions

Appendix D.2 - Supplementary data analysis

D.2.1 Non-linear relationship of personality traits

Following Ben-Ner & Kramer (2011), we also included the squared terms of personality traits.
To identify if the relationship between aggregated cooperativeness and personalities are non-
linear. We find that there is a non-linear relationship with Extraversion. Participants higher
in extraversion give significantly more in the Dictator Game, but at higher levels, the results
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suggest that the relationship becomes negative. The finding implies that extraverts may be
willing to be cooperative to an extent in purely altruistic games, such as the Dictator Game.

Table D1: Regression for personality effects in behaviour

PD DG TG PGG mPGG
(1) (2) (3) (4) (5)

Leaver 0.915 -0.332 -0.320 0.733 -0.962
(1.607) (1.422) (1.385) (1.305) (1.554)

Neuroticism 0.869 0.877 -0.804 -0.215 -0.647
(1.034) (0.997) (1.260) (0.911) (0.988)

Neuroticism x Leaver -0.298 -0.030 -0.084 -0.170 0.103
(0.261) (0.221) (0.250) (0.210) (0.228)

Extraversion -0.774 2.102* -0.750 0.257 -0.193
(0.979) (1.246) (1.006) (0.741) (1.040)

Extraversion x Leaver -0.134 0.077 0.000 -0.458** -0.303
(0.270) (0.286) (0.230) (0.212) (0.263)

Openness -0.989* -0.525 -0.034 -0.072 0.447
(0.568) (0.442) (0.505) (0.471) (0.554)

Openness x Leaver 0.248 0.299** 0.307** 0.042 -0.013
(0.193) (0.152) (0.146) (0.146) (0.165)

Agreeableness -0.404 -0.354 1.267 0.700 0.866
(0.971) (0.862) (1.128) (0.684) (0.956)

Agreeableness x Leaver -0.051 -0.119 -0.225 0.105 0.046
(0.297) (0.252) (0.268) (0.217) (0.277)

Conscientiousness 0.553 2.517 -1.900 -0.512 0.854
(1.399) (1.553) (1.707) (1.618) (1.810)

Conscientiousness x Leaver -0.097 -0.121 0.066 0.237 0.430
(0.302) (0.292) (0.307) (0.291) (0.314)

Neuroticism2 -0.093 -0.130 0.111 0.027 0.101
(0.162) (0.150) (0.196) (0.139) (0.150)

Extraversion2 0.137 -0.348* 0.098 0.003 0.049
(0.153) (0.192) (0.156) (0.116) (0.167)

Openness2 0.119 0.053 -0.007 -0.005 -0.067
Continued on next page
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Table D1 – continued from previous page
PD DG TG PGG mPGG
(1) (2) (3) (4) (5)

(0.076) (0.062) (0.071) (0.068) (0.078)
Agreeableness2 0.052 0.073 -0.154 -0.148 -0.136

(0.140) (0.132) (0.165) (0.101) (0.144)
Conscientiousness2 -0.045 -0.333 0.233 0.084 -0.106

(0.191) (0.205) (0.229) (0.213) (0.246)
Controls YES YES YES YES YES
Constant 2.829 -5.847 5.376 1.370 -2.110

(3.315) (4.004) (4.606) (3.655) (3.852)

N 504 505 505 505 505

Note: The dependent variable is the pooled mean contributions for all receivers (leave,
remain, non-voters and UK) in each game. We add demographic controls and beliefs. ***

p<0.01, ** p<0.05, * p<0.10.

D.2.2 Each individual 15-item personality trait

As a further robustness check, we test the impact on behaviours by each individual 15-item
indicator. The disaggregated 15-item regression shows that Neuroticism reduces cooperation
in all social dilemma games, except in the prisoner’s dilemma. The negative relationship
between Neuroticism and prosocial behaviour has been observed in the psychological and
economics literature due to highly neurotic individuals fearing the consequences of coop-
eration (Sabater-Grande et al. 2022, Evans & Revelle 2008). Low levels of extraversion -
being reserved increases the likelihood of defection in the prisoner’s dilemma but increases
cooperation in the public goods game and modified public goods game. Swope et al. (2008),
also find a significant positive relationship between extraversion and prosocial behaviour.
Surprisingly, Openness through being original and having an active imagination reduces
cooperation in the trust game and public goods game, respectively. However, artistic par-
ticipants are more cooperative in the public goods game. In addition, individuals low in
agreeableness who are sometimes rude are more likely to defect in the prisoner’s dilemma.
Surprisingly, individuals with a forgiving nature or agreeable contribute less to the common
pot in the standard public goods game but more in the modified public goods game. The
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results in the modified public goods game is supported by findings by Kagel & McGee (2014).
The negative relationship between agreeableness and prosocial behaviour may be explained
by findings in Table D1, which suggests that agreeable individuals are less inclined to be
prosocial at higher levels. Individuals low in Conscientiousness who are lazy are more likely
to coordinate and cooperate in the modified public goods game, potentially due to lazy indi-
viduals not truly understanding the strategy set (Burger 2015). Whereas more Conscientious
individuals coordinate less.

Table D2: Regression for personality effects in behaviour (15-item)

PD DG TG PGG mPGG
(1) (2) (3) (4) (5)

Leaver 0.031 0.009 0.044 -0.008 -0.068
(0.197) (0.152) (0.176) (0.156) (0.167)

Neuroticism
worries a lot 0.209** 0.062 -0.160* -0.127* -0.029

(0.086) (0.078) (0.089) (0.074) (0.090)
gets nervous -0.079 -0.138** -0.029 -0.026 -0.056

(0.098) (0.069) (0.081) (0.072) (0.086)
is relaxed 0.048 0.039 -0.086 -0.110 -0.056

(0.090) (0.086) (0.092) (0.072) (0.093)
Extraversion
is talkative 0.014 -0.034 -0.076 0.071 0.001

(0.087) (0.077) (0.072) (0.067) (0.073)
is outgoing -0.030 -0.066 -0.000 -0.008 0.021

(0.099) (0.080) (0.082) (0.075) (0.080)
is reserved -0.201** 0.029 0.101 0.126* 0.162*

(0.087) (0.075) (0.072) (0.073) (0.083)
Openness
is original -0.060 -0.061 -0.156** -0.007 -0.051

(0.087) (0.072) (0.074) (0.073) (0.081)
values artistic 0.084 0.120 0.118 0.150** 0.104

(0.080) (0.085) (0.083) (0.069) (0.084)
active imagination -0.085 -0.041 0.134 -0.141** 0.002

Continued on next page
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Table D2 – continued from previous page
PD DG TG PGG mPGG
(1) (2) (3) (4) (5)

(0.086) (0.075) (0.082) (0.071) (0.088)
Agreeableness
sometimes rude -0.140** -0.040 0.026 -0.006 -0.054

(0.066) (0.062) (0.064) (0.057) (0.069)
forgiving nature 0.069 0.071 0.055 -0.100* -0.006

(0.080) (0.067) (0.066) (0.060) (0.076)
is considerate -0.069 0.015 0.097 0.049 0.162*

(0.112) (0.092) (0.096) (0.083) (0.093)
Conscientiousness
thorough job 0.125 -0.089 -0.093 -0.051 0.005

(0.113) (0.091) (0.100) (0.094) (0.110)
lazy 0.146** 0.093 -0.029 0.085 0.144*

(0.071) (0.066) (0.056) (0.064) (0.074)
efficient -0.027 -0.168** -0.101 -0.088 -0.029

(0.113) (0.084) (0.095) (0.093) (0.102)
vote proud -0.014 -0.034 -0.125***0.012 -0.018

(0.051) (0.048) (0.047) (0.041) (0.050)
winner -0.274 -0.294* -0.185 -0.275* -0.138

(0.195) (0.150) (0.144) (0.151) (0.153)
align 0.186 -0.037 0.050 0.171 -0.004

(0.171) (0.138) (0.148) (0.139) (0.153)
Controls YES YES YES YES YES
Constant 1.966 2.384* 1.589 1.749 -1.333

(1.406) (1.272) (1.246) (1.166) (1.302)

N 504 505 505 505 505

Note: The dependent variable is the pooled mean contributions for all receivers (leave,
remain, non-voters and UK) in each game. We add demographic controls and beliefs. ***

p<0.01, ** p<0.05, * p<0.10.
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Appendix D.3 - Big 5 personalities and political orien-
tation

D.3.1 Political orientation and cooperativeness

The political orientation measure is constructed by ranking the voting in the 2019 General
election. Greater values correspond to greater conservative political orientation. We test
aggregated cooperativeness on behaviours given political orientation. The dependent variable
is the pooled amounts sent to each receiver (Leaver, Remainer and British) for each social
dilemma game. We include demographic controls; age, gender, risk preferences, religion,
employment status, ethnicity, educational attainment and marital status. We fail to find
compelling evidence of the relationship between personality traits and political orientation.
Our results are contrary to findings by Hirsh et al. (2010). However, they are in line with
Alford & Hibbing (2007), who also fail to find predictive power of personality traits with
political ideology.

Table D1: Pairwise correlation of Big Five Personality traits and voting in the 2019 General
election

Neuro Extra Open Agree Consc
Brexit Party 0.001 0.020 0.029 0.014 0.022
Change UK 0.123 0.106 0.038 0.127 0.123
Conservative Party -0.049 0.010 -0.036 -0.044 -0.017
Did not vote -0.023 -0.020 -0.055 0.038 0.083
Green Party 0.019 0.025 0.027 0.002 0.067
Labour Party 0.013 0.036 0.012 0.019 -0.064
Liberal Democrats -0.023 -0.032 0.038 -0.039 -0.024
Plaid Cymru 0.005 -0.043 -0.031 -0.020 -0.057
Scottish National Party 0.090 -0.064 0.053 0.002 -0.022
Notes: Baseline summary statistics of participant characteristics in the experiment.
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Figure D2: Bar chart of the percentage of Leavers and Remainers who voted in the 2019
General Election

Table D2: Regressions of political orientation and behaviours

PD DG TG PGG mPGG
(1) (2) (3) (4) (5)

Leaver (=1, Remainer=0) 0.042 -0.028 -0.094 0.152 0.034
(0.202) (0.172) (0.194) (0.152) (0.165)

Neuroticism 0.337 -0.219 -0.167 -0.190 -0.029
(0.249) (0.213) (0.239) (0.212) (0.229)

pol orien -0.385 -0.022 0.085 0.062 0.125
(0.360) (0.295) (0.271) (0.305) (0.361)

Neuroticism x pol orien -0.062 0.051 -0.024 0.025 0.005
(0.061) (0.043) (0.048) (0.042) (0.044)

Continued on next page
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Table D2 – continued from previous page
PD DG TG PGG mPGG
(1) (2) (3) (4) (5)

Extraversion 0.176 -0.031 -0.399* 0.082 -0.023
(0.255) (0.289) (0.232) (0.214) (0.299)

Extraversion x pol orien -0.048 -0.021 0.055 -0.012 0.022
(0.057) (0.052) (0.048) (0.040) (0.052)

Openness -0.296 -0.136 0.105 0.037 -0.031
(0.191) (0.183) (0.160) (0.166) (0.193)

Openness x pol orien 0.069* 0.031 -0.003 -0.013 0.014
(0.037) (0.034) (0.031) (0.029) (0.034)

Agreeableness -0.344 0.238 0.210 -0.289 0.200
(0.298) (0.272) (0.269) (0.267) (0.359)

Agreeableness x pol orien 0.068 -0.038 0.001 0.038 -0.051
(0.059) (0.048) (0.053) (0.043) (0.059)

Conscientiousness -0.170 -0.037 0.033 0.207 0.332
(0.312) (0.302) (0.287) (0.323) (0.440)

Conscientiousness x pol orien 0.077 -0.005 -0.051 -0.051 -0.024
(0.065) (0.058) (0.061) (0.056) (0.072)

Controls YES YES YES YES YES
Constant 4.550** 1.548 1.803 1.527 -2.454

(2.124) (1.675) (1.727) (1.902) (2.267)

N 452 452 452 452 452

Note: The dependent variable is the pooled mean contributions for all receivers (leave,
remain, and the UK) in each game. Political orientation greater values correspond to

greater conservative political orientation. We add demographic controls and beliefs. ***
p<0.01, ** p<0.05, * p<0.10.

D.3.2 Political orientation and misrepresenting Brexit vote

As a further test, we replicate the regression in the main text, considering misreporting of
the Brexit vote and the relationship between political orientation and personality traits. The
dependent variable is a dummy variable that equals 1, if participants report the same identity
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to the experimenter and online platform, 0 otherwise. In column (2), we include demographic
controls. We find evidence that more conservative participants high in Extraversion and
Conscientiousness influence the likelihood of misrepresenting voting decisions in the EU
referendum, although this is not robust to the inclusion of controls.

Table D3: Probit regression misreporting voting decision and political orientation

(1) (2)

Leaver -0.053 -0.089
(0.134) (0.178)

Neuroticism -0.225 -0.278
(0.198) (0.214)

pol orien -0.178 -0.103
(0.292) (0.318)

Neuroticism x pol orien 0.038 0.036
(0.042) (0.045)

Extraversion -0.142 -0.070
(0.219) (0.230)

Extraversion x pol orien 0.087* 0.076
(0.048) (0.051)

Openness -0.051 0.005
(0.151) (0.162)

Openness x pol orien 0.011 0.002
(0.031) (0.033)

Agreeableness -0.059 -0.099
(0.245) (0.264)

Agreeableness x pol orien 0.010 0.012
(0.049) (0.052)

Conscientiousness 0.421 0.449
(0.257) (0.284)

Conscientiousness x pol orien -0.094* -0.091
(0.055) (0.059)

Controls NO YES
Continued on next page
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Table D3 – continued from previous page

(1) (2)
Constant 0.154 -3.616**

(1.468) (1.840)

N 452 452

Note: The dependent variable is a dummy variable that equals 1, if participants report the
same identity to the experimenter and online platform, 0 otherwise. Political orientation

greater values correspond to greater conservative political orientation. We add
demographic controls and beliefs. *** p<0.01, ** p<0.05, * p<0.10.
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