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ABSTRACT 
 

WHO COOPERATES AND WHY? AN INVESTIGATION OF THE ROLES OF 

INDIVIDUAL DIFFERENCES AND REPUTATION IN COOPERATION  

 

Amanda Rotella Advisor: 

University of Guelph, 2019 Dr. Pat Barclay 

 

 

In this doctoral dissertation, I apply evolutionary and ecological theories to investigate 

psychological mechanisms that influence cooperative behaviour. Additionally, I investigate how 

individual differences in prosociality influence these mechanisms, and what contributes to the 

development of these individual differences in prosociality. I emphasize the role of reputational 

consequences (i.e., in fitness costs/benefits), and how trade-offs in costs/benefits vary depending 

on individual differences. I also investigate the underlying trade-offs that contribute to how 

individual differences in prosociality are developed. In chapters 1 and 2, I investigate how 

individual differences in prosociality relate to responsivity to moral licensing and cleansing 

effects (Chapter 1), and the watching eyes effect (Chapter 2). Although I did not find moral 

licensing or cleansing effects (nor individual difference therein), I conducted a meta-analysis of 

the underlying effect responsible for moral licensing. I demonstrate that the moral licensing 

effect is larger when people are observed during the first of two moral actions. After correcting 

for publication bias, the effect was no different than zero when people where unobserved, 

suggesting that moral licensing is a reputation-based effect, and not a self-image effect (Chapter 

1). In Chapter 2, I failed to replicate the “watching eyes” effect. However, I provide evidence of 

a partial replication that individual differences in social value orientation (SVO) related to 

responses to cues of observation. People who were less prosocial (i.e., SVO egoists) gave less in 

anonymous conditions (but not public conditions) than did those who were more prosocial (i.e., 

SVO prosocials; Chapter 2). Lastly, in Chapter 2, I use an ecological and biological markets 

approach to investigate why some people are more cooperative that others. Across three studies 

and four measures of prosocial personality, I show that dominance, risk-taking, impulsivity, 

family stress, and socio-sexual orientation have the most predictive validity of prosocial 

personalities. I provide structural equation models as proof of concept that early childhood stress 

and embodied capital predict these variables, which in turn predict prosociality (Chapter 3). I 

conclude by advancing future lines of investigation about how a strong theoretical approach 

based on reputation and individual differences can advance our understanding of well-

established social effects.  
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GENERAL INTRODUCTION 

 

 Who cooperates and why? How are cooperative personalities formed? And how do these 

individual differences relate to the use of reputational cues to make cooperative decisions? These 

are the underlying questions I address in this doctoral dissertation. To this end, I present three 

chapters that advance scientific understanding of how human cooperative strategies are 

calibrated, and how cooperative decisions are influenced by reputation mechanisms. 

Each of the three chapters have an extensive introduction and discussion, specific to that 

line of inquiry. The purpose of this general introduction is to present how this document is 

organized, introduce the underlying theoretical frameworks employed in this research, and give 

an overview of the relevant terminology. Similarly, the implications of the empirical 

contributions of my dissertation are discussed in detail within each chapter. To complement these 

discussions, the general discussion will offer a brief summary of the major research contributions 

arising from this dissertation, discuss “big picture” implications of these findings, and address 

future lines of investigation spurred by the research presented here. 

 

Theoretical framework: Overview 

 

 Cooperation has been a central theme in many disciplines, including evolutionary 

biology, social psychology, anthropology, and economics. In this dissertation, I employ an 

interdisciplinary approach informed by an evolutionary functional perspective. I apply theories 

from evolutionary biology and social psychology to broaden our understanding of human 

cooperation. Below I present key theories and terms that are important for all chapters in this 

document.  

 

Levels of analysis 

 

To understand why people have any behaviour, we require a biological understanding of 

behaviours from four different levels of analysis. These levels complement one another (i.e., they 

are not competing explanations; Tinbergen, 1963). Each level addresses different questions (e.g., 

what’s going on in the brain, how did it get there within the individual’s lifetime, what are the 

selective pressures that resulted in those developmental paths being selected for), which are all 

vital to answer in order to gain a full understanding of any behaviour. These include two 

proximate-level explanations, which describe the mechanisms responsible for producing the 

behaviour (i.e., the various physiological and psychological mechanisms, such as neural, 

cognitive, hormonal, and emotional explanations), and their development (i.e., genetic and 

environmental factors throughout an organism’s lifespan which interact to influence how a 

behaviour is produced, such as learning). On the other hand, the two ultimate-level explanations 

describe the function of the behaviour (i.e., the purpose of the behaviour, and how it confers a 

fitness advantage to the actor; how it solves a persistent problem throughout evolutionary 

history), and its phylogeny (i.e., the point at which behaviours arose during evolutionary history, 

what they evolved out of, and when; in other words their phylogenetic origins).  
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In this dissertation, I will explore developmental1 explanations as to why people are more 

cooperative than others (Chapter 3), but more importantly I use a functional lens throughout to 

generate hypotheses and make predictions about when and why certain variables are important to 

the questions at hand. Functional explanations address how behavioural traits enhance an 

organism’s success, as defined by inclusive fitness, which is how the trait or behaviour enhances 

the reproductive success of the actor and their kin, which would then be favored through 

processes such as natural selection and sexual selection (West et al., 2011). Throughout this 

dissertation, I will use terms such as costs and benefits, which refer to the fitness effects on 

inclusive fitness.  

People do not need to be conscious of the fitness benefits to behave in ways that will 

enhance their fitness (Tinbergen, 1963). This is because selective processes (i.e., natural 

selection and sexual selection) have favoured mechanisms that promote behaviours that 

positively influence our fitness and discontinue behaviours that decrease fitness. For example, 

people eat because they are hungry, (not because people consciously “want to increase nutrient 

uptake”), we vomit because we feel nauseous (not because we “want to expel toxins from our 

stomachs”), and we marry people because we love them (not because “they maximize the 

benefit/cost ratio we can reasonably obtain given our own market value”). Thus, the effect 

discussed in this dissertation are unlikely to be driven by conscious processes.   

 

Why cooperate? Defining cooperation and reputation.  

 

Defined broadly, cooperation refers to social behaviours that benefit one or more others, 

often (but not always) at a cost to oneself. Cooperation is favoured between kin, but also between 

non-kin through mutual benefit, which provides long-term fitness benefits to cooperative 

partners (West et al., 2011). Non-kin cooperation is prevalent across human societies, and even 

occurs between non-kin strangers. Understanding why people cooperate with others, even if they 

do not know them, is the focus of this dissertation. Note that throughout this document, I use the 

term prosociality interchangeably with cooperation. I use prosocial personality to refer to 

participants who self-report that they behave in positive or helpful ways to others.  

Biological markets occur when people are able to make partner choice and partner 

abandonment decisions2. In these markets, people can reputational information (i.e., information 

of past behaviours) to make present decisions about partner choice, avoidance, and abandonment 

based on the supply and demand of characteristics and partners in that market (reviewed in 

Barclay, 2013; 2016). People actively signal that they possess a certain trait, such as being 

cooperative, to make oneself appear more desirable as a partner to be chosen (Barclay, 2013). As 

such, people use reputational information to (a) make decisions about how to interact with them, 

and (b) to calibrate one’s own actions to influence how other people will perceive and judge 

them. In fact, people are very sensitive to opportunities to earn a good reputation, and are more 

 

1 Throughout this dissertation I use the term ‘development’ to refer to why human beings change over the course of 

their life, not how they change. This is different than how developmental psychologists use the term. In particular, 

Chapter 3 uses retrospective self-reports of their childhood environment, which are used to predict adult personality 

traits and behaviours.  
2 When partner choices (whether choosing a good partner or not choosing a bad partner) and partner abandonment 

are unable to be made by individuals (i.e., choice are constrained), markets-based choices and competition may have 

little-to-no influence on partner associations.  
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cooperative when others are watching, or when there is the possibility of gossip because others 

can use this information to make cooperative decisions (Andreoni & Petrie, 2004; Barclay, 2004; 

Barclay & Willer, 2007; Bradley, Lawrence, & Ferguson, 2018; Milinski, Semmann, & 

Krambeck, 2002a, 2002b; Rege & Telle, 2004; Sylwester & Roberts, 2010; Wedekind & 

Milinski, 2000). Throughout this dissertation, I will investigate how people use reputation-based 

information in cooperative decision-making. Specifically, I will apply reputation-based theories 

to study moral licensing (Chapter 1) and the “watching eyes” effect (Chapter 2). 

 

Biological markets theory  

 

 In this dissertation, I investigate how cues, prior behaviours, and personalities calibrate 

social behaviours, focusing on prosociality. Social behaviours occur between members of the 

same species, and take place within a biological market because they can be used to determine 

who to associate with and who to avoid. I will first begin explaining the dynamics of biological 

markets, then discuss how this framework applies to cooperation and individual differences in 

humans.  

 In Canada and the USA (the populations mainly studied in this dissertation) there is 

moderately high relational mobility, a socioecological variable which measures how much 

voluntary choice there is in interpersonal relationships; it compares relationships with voluntary 

choice (i.e., high relational mobility) to fixed (i.e., low relational mobility) interpersonal 

relationships (Thomson et al., 2018). Similarly, most North American, Central and South 

American, and European countries also have relatively high levels of relational mobility 

(Thomson et al., 2018). In societies where there is at least some relational mobility (i.e., most 

societies, present and past), people have some ability to choose who they will associated with 

and have relationships with, and thus exist within a biological market.  

Over human evolutionary history, natural selection should have favoured choosers who 

maximize their fitness benefits (relative to costs; across different kinds of commodities or 

currencies) over choosers that do not maximize their fitness payoffs, by choosing good 

cooperative partners3. This is because good cooperative partners can confer fitness advantages on 

good choosers (Barclay, 2011; 2013; 2016). This leads to competition for the best cooperative 

partners (i.e., those who provide the most advantages; Barclay, 2013; Noë & Hammerstein, 1994, 

1995). Thus, the element of choice creates a market, where people compete for the best 

cooperative partners, using the currencies or commodities they can provide others. However, the 

“price” for these partnerships will depend on the supply and demand of the commodities that a 

partner can provide, within one’s environment (i.e., their respective market; Barclay, 2013; Noë 

& Hammerstein, 1994, 1995). For example, some people may be more willing and able to 

provide some benefits to others, such as car rides. If Jaime is in an environment where there are 

few nice people with cars (who are willing to provide rides), Jaime would be in high demand as a 

friend because she could provide benefits such as trips to grocery stores and to work. If everyone 

had cars, Jaime’s friendship may be less sought after. However, partner choice is mutual, and in 

the car-scarce environment people would have to out-compete others for Jaime’s friendship.  

 

3 Throughout this dissertation I use the term partners broadly to refer to any kind of cooperative partner (not just 

mate selection). For example, partners can refer to friends, colleagues, hunter or gatherer partners, etc.  
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 Three important contributions of the biological market model of partner choice are that: 

(1) people compete for partners using relative levels of traits rather than absolute levels of traits, 

(2) people can exert partner choice on a multitude of traits, which include reciprocity and 

generosity (among many others), and (3) this framework emphasizes the importance of supply 

and demand in dictating one’s relative value as a partner within that environment, which can 

change over time and context (Barclay, 2013).  

 Notably, this framework is important in the context of cooperation. Long-term 

cooperative relationships can maximize inclusive fitness. Both choosing the best partners, and 

advertising oneself so that one is chosen as a partner, will lead to better fitness outcomes. To this 

end, people advertise their desirable traits (e.g., being cooperative) to facilitate partner choices in 

markets-based interactions. For example, people are more cooperative when they are being 

watched or when others can be made aware of their actions (Andreoni & Petrie, 2004; Barclay, 

2004; Barclay & Willer, 2007; Bradley, Lawrence, & Ferguson, 2018; Milinski, Semmann, & 

Krambeck, 2002a, 2002b; Rege & Telle, 2004; Sylwester & Roberts, 2010; Wedekind & 

Milinski, 2000), and are even more cooperative with they are competing for partners (Barclay & 

Willer, 2007).  

 Biological markets can also influence personality traits and individual differences. In 

different environments, some traits/strategies may be in higher demand than others, and will be 

more successful for obtaining cooperative partners. The success of these traits depends on the 

supply and demand in the environment. For example, if being generous is highly valued, more 

people will be generous, and the most generous (i.e., those that give the most to others, relative 

to what they have) will be highly sought after as partners. Whereas if a trait is not valued in an 

environment, for example in a harsh (i.e., impoverished) and unpredictable (i.e., constantly 

changing) environment being generous might get someone taken advantage of and reduce their 

fitness (perhaps, along with that of your friends), being generous might not successful in that 

environment. People can then develop more effective and desirable traits (through learning) 

within their environment. Thus, relative frequencies of personality traits can vary with market 

mechanisms within an environment, and can change over time or across contexts. I apply this 

theoretical approach to understanding why some people are more cooperative than are others.  

 

Personality and individual differences: A functional account 

 

Personalities (and individual differences) are stable traits of a person, which are 

consistent across time, contexts, and situations (Del Guidice, 2018; Haan, Millsap, & Hartka, 

1986). Although these traits often show moderate heritability (DeFries, McClearn, & McGuffin, 

2008; Penke et al., 2007), they are also subject to environmental influences. Personality scores 

(i.e., scores on a certain trait) and personality structures (i.e., correlated personality traits) can 

vary by culture (Aghababaei, Wasserman, & Nannini, 2014; Ashton & Lee, 2007; Smaldino, 

Lukaszewski, von Rueden, & Gurven, 2019), and these traits can be used to predict a person’s 

behaviour (Fleeson & Gallagher, 2009). Importantly, these stable individual differences 

influence an individual’s fitness, by affecting their survival, mating success, and child rearing 

(Buss & Greiling, 1999; Nettle, 2006; Ozer & Benet-Martinez, 2006). It is likely that individual 

differences are calibrated through different trade-offs faced by an individual, and help solve 

different adaptive problems (Del Giudice, 2018).  
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The two most prominently used and validated personality scales, that is HEXACO and 

Big 5, have components that assess cooperativeness (i.e., Honesty-Humility and Agreeableness; 

Ashton & Lee, 2001; McCrae & Costa, 2008). Yet, it is still not well understood why some 

people are more cooperative than are others. Although there has been some work in this area 

(reviewed in Eisenberg, Fabes, & Spinrad, 2007; O’Brien, 2014), it is still unclear which fitness-

based trade-offs influence how cooperative personalities develop. Moreover, it is unclear how 

individuals vary in their use of reputational mechanisms, based on their cooperative strategies. 

Will people who are more prosocial be more or less responsive to reputation-based cues? In 

which contexts? I will investigate how prosocial dispositions influence reputation-based decision 

making.  

The overarching goal of this dissertation is to contribute to the scientific literature by 

advancing our understanding of how people cooperate. In particular, I investigate (a) why 

cooperative personalities develop, and (b) how cooperative personalities influence responses to 

reputation-based cues.   

 

Dissertation overview 

 

 This dissertation employs functional reasoning and biological markets theory to 

understand why some people are more cooperative than others. In particular, I examine how 

markets-based trade-offs influence the development of prosocial personalities, and in turn, how 

these prosocial personalities calibrate cooperative behaviours according to reputational 

incentives, with emphasis on the fitness costs and benefits of these interactions.  

Although the first two chapters of this dissertation focus on the situation (moral licensing 

in Chapter 1 and ‘watching eyes’ effect in Chapter 3), while Chapter 3 focuses on prosocial 

disposition, I investigated how prosocial dispositions interacted with different effects in both 

Chapters 1 and 2. In order to make specific predictions about how prosocial dispositions 

influence responses to situational factors, we must first understand why people are more 

dispositionally prosocial in the first place. Understanding which factors are related to prosocial 

dispositions will allow us to make more accurate and precise predictions about how they will 

influence decision making. Thus, this overarching focus of this dissertation is on prosocial 

dispositions: how they develop and subsequently influence individuals to respond to situational 

factors.    

 Because this is an integrated thesis (i.e., stapled thesis) where each chapter consists of a 

collection of articles that are submitted, under review, or soon-to-be submitted for publication in 

journals, I use the term “we” rather than “I” to reflect the contributions of multiple authors. I 

outline these contributions at the end of their respective sections in the dissertation. 
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1 Who engages in moral licensing, and why does this effect 
occur? 

 

Notes: 

• Chapter 1B was conducted prior to the meta-analysis, where I investigated individual 

differences in moral licensing. However, the study did not work out, and I had to further 

develop moral licensing theory to understand why, which lead to this meta-analysis.  

• Although this meta-analysis does not investigate prosocial disposition, it was the logical 

first step before continuing research on investigating individual differences in 

susceptibility to the moral licensing effect.  

 

1.1 Chapter 1A: Observation and moral ambiguity matter: A meta-analysis 

on moral licensing 
 

1.1.1 Abstract 

Moral licensing occurs when someone who was initially moral subsequently behaves less 

morally, as if they had “license” to act badly. We apply reputation-based theories to predict when 

and why moral licensing would occur. Specifically, our pre-registered predictions were that (1) 

individuals who were observed during the licensing manipulation would display larger licensing 

effects, and (2) dependent measures with high moral ambiguity would have larger licensing 

effects. In a new meta-analysis of 111 experiments (N = 19,335), we find a larger licensing effect 

when participants were observed (d = .68; d = .40 with bias-corrections) compared to unobserved 

(d = .13; d = .02 with bias-corrections), and a larger licensing effect when dependent measures 

were morally ambiguous (d = .35) compared to unambiguous (d = .15). These effects persisted 

when publication bias was modeled with PET-PEESE. The overall moral licensing effect was 

smaller than previously reported (d = .18), and was no different than zero when bias-correction 

methods were applied. Therefore, we conclude that moral licensing only occurs under conditions 

where there are reputational consequences, such as observation. 

 

1.1.2 Introduction 

 

Moral licensing occurs when someone who was initially moral subsequently behaves less 

morally, as if they had “license” to act badly. For example, someone who recalled doing 

something good may subsequently be more likely to cheat on a math test compared to someone 

who did not recall doing something good (See Figure 1A.1A). Although the moral licensing 

effect has been found many times across diverse methodologies (see Blanken, van de Ven, & 

Zeelenberg, 2015; Simbrunner & Schlegelmilch, 2017), recently several attempts to replicate the 

moral licensing effect have been unsuccessful (Barclay, 2014; Blanken, van de Ven, Zeelenberg, 
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& Meijers, 2014; Boyd, 2014; de Jong, 2017; Ferguson, 2019; Rotella & Barclay, 2019). 

Therefore, it is important to understand why some studies find an effect while others do not.  

In this article, we build on the current literature by the underlying mechanism of moral 

licensing, using all available studies on moral licensing. That is, what causes the moral licensing 

effect? We test two competing hypotheses: (1) if moral licensing is a self-image effect, where 

one’s own judgments of their cooperative/moral actions allows one to “license” and subsequently 

behave less cooperatively/morally, or (2) if moral licensing is a reputation-based effect, where 

someone first establishes to one or more others that they are a cooperative/moral person, and 

once this reputation is established this allows them to “license” and subsequently behave less 

cooperatively/morally. We find that moral licensing is a reputation-based effect; once people 

have established that they are a good/moral person to others, they subsequently behave less 

good/moral.    

 

 

Figure 1A. 1. Overview of the Moral Licensing and Moral Consistency effects.  
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Overview of the moral licensing effect.  

 

To investigate the moral licensing effect, researchers administer two moral tasks. The 

first task gives the participants an opportunity to be moral or prosocial (or not in the control 

condition) before completing the second moral task. When participants have been given the 

opportunity to be moral, they are subsequently less moral on the second task compared to 

controls. This effect has been found many times and across several domains and cultures, where 

people who acted morally were subsequently less cooperative (e.g., Conway & Peetz, 2012; 

Susewind & Hoelzl, 2014), less willing to volunteer (e.g., Conway & Peetz, 2012), more likely 

to cheat (e.g., Jordan, Mullen, & Murnighan, 2011; Mazar & Zhong, 2010), less charitable (e.g. 

Conway & Peetz, 2012; Sachdeva, Iliev, &Medin, 2009), more willing to hire White individuals 

over minorities for a job (e.g., Effron, Cameron, & Monin, 2009; Monin & Miller, 2001), more 

prejudiced (e.g., Effron, Cameron, & Monin, 2009; Monin & Miller, 2001), less pro-

environmental (Geng, Cheng, Tang, Zhou, & Ye, 2016; Lacasse, 2017; Lalot, Falomir-Pichastor, 

& Quiamzade, 2018), and more likely to lie for personal advantage (e.g., Mazar & Zhong, 2010). 

Despite this being a young area of research, with the first paper published in 2001 (i.e., Monin & 

Miller, 2001), there are over 100 published papers on moral licensing to-date, which is part of 

the larger body of literature on impression management (> 2,000 articles). The moral licensing 

effect has also been found in different contexts, including experimental studies (e.g., Conway & 

Peetz, 2012; Effron et al., 2009; Monin & Miller, 2001; Sachdeva et al., 2009), field studies (e.g. 

Lacasse, 2017; Meijers, Verlegh, & Noordewier, 2015; Tiefenbeck, Staake, Roth, & Sachs, 

2013), and in everyday life (Hofmann et al., 2014). In addition, recent field studies have found 

that people who receive feedback on water consumption lowered their water use but increased 

their electricity use (Tiefenbeck et al., 2013), and that employees who enhanced organizational 

functioning then ‘licensed’ and engaged in counter-productive work behaviours (Klotz & Bolino, 

2013). Being moral also led participants in a study to express less support for an employee (Li, 

Mai, & Bagger, 2017). In fact, simply remembering a previous good deed has been found to 

license subsequent behaviours (Conway & Peetz, 2012). This suggests that licenses are likely 

easy to acquire in modern environments. Online, people can support and share causes at the click 

of a button – without much effort or commitment (i.e. slacktivism/clicktivism), which may 

subsequently ‘license’ people to then behave less prosocially. Yet, this effect is still not well 

understood.  

Over the past five years, four meta-analyses have been conducted on the moral licensing 

literature. The first meta-analysis by Blanken, van de Ven, and Zeelenberg (2015) found an 

overall moral licensing effect of Cohen’s d = 0.31, but found only a single moderator. Published 

studies had larger effects than unpublished studies. This moderator analysis assessed publication 

bias (i.e., a file drawer effect), and suggests that moral licensing studies with larger ‘significant’ 

results were more likely to be published than those will smaller effects or ‘non-significant 

results. Simbrunner and Schlegelmilch (2017) expanded on this effort and found that culture 

moderated the moral licensing effect, with North American and Western European participants 

engaging in moral licensing, but not participants from South-East Asia. The type of comparison 

group also influenced the size of the effect in this analysis, with negative controls (i.e., immoral 

actions) producing a larger licensing effect than neutral controls (i.e., neutral actions; 

Simbrunner & Schlegelmilch, 2017). Subsequently, Kuper and Bott (2019) applied two bias-
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correction (PET-PEESE and a three-parameter-selection model [3-PSM]) methods to meta-

analytic results. They reported that the overall licensing effect was much smaller than reported in 

the two other meta-analyses (d = -.05 from the PET-PEESE estimate and d = .18 from the 3-PSM 

estimate), and that the effects of culture and comparison group were still present, albeit smaller 

than previously reported (Kuper & Bott, 2018). Lastly, in her unpublished doctoral dissertation, 

Ferguson (2019) included both studies on moral licensing and the foot-in-the-door effects (i.e., 

literatures with consecutive moral behaviours) to test the moral credentials and moral credits 

theories. The foot-in-the-door experiments are typically designed to study compliance effects, 

rather than changes in moral or cooperative behaviours. These methods always start with a small 

request from the participant, and is followed up with a larger request, which are not always in the 

moral domain (Burger, 1999). On the other hand, in the moral licensing literature, experiments 

are designed to study sequential moral behaviours, the “license” rarely a request from the 

participant (e.g., can be recall of past behaviour, writing primes, future intentions, etc.), and the 

size of the request is not systematically varied. Ferguson (2019) found that the overall effect for 

the moral licensing literature was smaller than previously reported (d = .17), and was no different 

than zero when the foot-in-the-door literature was also included (d = .04). Moreover, she found 

that a moral licensing effect was more likely to be found when the licensing manipulation and 

DV were in different domains than the same domain, when the DV was an immoral action 

compared to moral action, when the DV was hypothetical compared to behavioural, and that 

manipulation type mattered (only hypothetical manipulations produced a licensing effect, not and 

recall or behavioural tasks; Ferguson, 2019).  

Although these efforts have started to clarify when moral licensing is more likely to be 

found, there was substantial unexplained between-study heterogeneity in these models. This 

suggests that there are variables that moderate the effect size between different moral licensing 

experiments that are still unaccounted for. In order to understand why the effect should vary, we 

must first understand why it exists at all. That is, we must identify the underlying mechanisms 

that calibrate the behaviour. Thus, in this paper we start by reviewing the theoretical rationale for 

the moral licensing effect and make specific predictions about when a moral licensing effect 

would be found. Subsequently we test these theories in a new meta-analysis of the literature.  

 

Theoretical Rational of Moral Licensing. 

 

Why does moral licensing happen? The moral licensing effect is in stark contrast with 

well-established theories on moral consistency (see Figure 1A.1B), which argues that individuals 

display consistency in their behaviours and strive to have a consistent moral identity (Colby & 

Damon, 1993). For example, moral consistency theories and effects include self-perception 

theory (Bem, 1972), foot-in-the-door effect (Burger, 1999), sunk-cost effect (Arkes & Blumer, 

1985), cognitive dissonance (Festinger, 1957), and balance theory (Heider, 1968). Some 

researchers have attempted to reconcile this contrast in consistency and licensing by suggesting 

that moral licensing is part of a larger self-regulation framework, where individuals have a moral 

self-image based on a lifetime of behaviours which provides a moral baseline. Being moral or 

prosocial then reinforces that self-image and exceeds the baseline, resulting in a moral “surplus”. 

Then, subsequent immoral actions would not change their self-image because their behaviours 

balance out, appearing like consistency (Sachdeva et al., 2009). However, these theories have not 
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been empirically tested and do not explain why the moral licensing effect is not consistently 

found (including in replication studies).  

 Two theories have been proposed to explain how moral licensing happens: moral credits 

and moral credentials. Moral credits are viewed as a type of currency, where individuals can 

accrue ‘credits’ by doing good deeds to later pay for bad deeds (Effron & Monin, 2010; Merritt 

et al., 2010; Miller & Effron, 2010). This is related to reputation-based image-scoring theories, 

which suggest that reputations are based on scores where prosocial acts increase one’s score and 

antisocial (or immoral) acts decrease it (Nowak & Sigmund, 1998a, 1998b). However, moral 

credits theory takes this a step further and suggests that people choose to ‘budget’ their scores 

based on anticipated future interactions (Merritt et al., 2010).  

 In contrast to moral credits, it has been proposed that licensing occurs when people have 

the opportunity to establish credentials (Effron & Monin, 2010; Merritt et al., 2010; Miller & 

Effron, 2010; Monin & Miller, 2001). That is, when people have demonstrated that they possess 

a certain characteristic (i.e. they’ve established credentials/reputation), their later behaviour that 

is inconsistent with their original action can be attributed to something other than that 

characteristic (e.g., situational factors), and thus can behave less morally without discrediting 

her/himself. For example, if someone had previously demonstrated that they are not sexist, a 

later decision to hire a man over a woman can be attributed to something other than a sexist 

decision. Thus, moral credentials work through a separate mechanism than credits, where one’s 

perception of the “bad” (or inconsistent) behaviour is altered based on prior knowledge. 

These two theories differ with respect to how the second action is interpreted. According 

to moral credits theory, the second action can still be interpreted in terms of one’s moral 

character, but this is offset because their average moral behaviour is better than the score of that 

single action. To illustrate this, imagine that Jay is generally a good person (e.g., volunteers 

weekly, is generous and considerate of others; on average they are a moral/cooperative person). 

Jay then declines to donate to a cause. This inconsistent behaviour will not cause oneself or 

others to change their view of Jay to be bad/uncooperative, because there is a larger body of 

evidence that suggests that Jay is generally a good person. Colloquially, the inconsistent action is 

only a drop in the much larger bucket of Jay’s moral character. On the other hand, according to 

moral credentials theory, a second behaviour that is inconsistent with the first action gets 

attributed to something other than one’s character (e.g., situational factors). To illustrate moral 

credentials, imagine that Mark spent the morning volunteering, after which he gets asked to 

donate to a cause and declines. Declining to donate could be attributed to situational factors such 

as time (“Mark is a good person, but was in a rush to go to work”) or money (“Mark is a good 

person, but could not afford to donate today”). Therefore, his image is not affected because 

Mark’s character is good, and only behaved inconsistently with that character due to 

external/extenuating circumstances.  

 

Moral licensing as a self-image effect, or reputation-based effect? 

 

Both moral credits and moral credentials theories assume that someone is keeping track 

of past and present behaviours. However, in both of these theories it is unclear who the observer 

is. That is, can these credentials be established to oneself (i.e. self-image) or is it in reference to 

others (i.e., reputation)? In large part the moral licensing literature has assumed that underlying 
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mechanism that causes moral licensing is self-image (Conway & Peetz, 2012; Monin & Miller, 

2001; Sachdeva et al., 2009), however, a few recent papers have discussed the effect  as a 

reputation-based phenomenon (Barclay, 2016; Miller & Effron; 2010; Lasarov & Hoffman, 

2018). These are two competing hypotheses which have not sufficiently been tested to determine 

what mechanism causes moral licensing; this question is the focus of this study.   

To-date, only a single study manipulated reputation during the moral licensing 

manipulation to test if moral licensing was a self-image effect or a reputation-based effect. 

Monin and Miller (2001) had participants complete either the licensing manipulation (or control) 

and dependent measure in front of the same experimenter, or each task in front of a different 

experimenter. If moral licensing was a reputation-based phenomenon, we would expect less 

moral licensing for the ‘two different experimenters’ condition because the second experimenter 

would not be aware of the reputation they established in the first task. They found moral 

licensing effects for each the one and two experimenter conditions, but no difference between the 

one and two experimenter conditions, which suggests that establishing a cooperative reputation 

to others may not be important for the moral licensing effect (Monin & Miller, 2001). However, 

this study was underpowered, with a very small sample size (N = 35) and large variances. 

Therefore, a more robust analysis of a reputation-based moral licensing effect is needed.  

 

Reputation and moral licensing.  

 

 When people are observed, they have the opportunity to earn a good reputation. A 

plethora of research has demonstrated that people are more cooperative when there is a 

possibility of earning a good reputation (Andreoni & Petrie, 2004; Barclay, 2004; Barclay & 

Willer, 2006; Milinski, Semmann, & Krambeck, 2002a, 2002b; Rege & Telle, 2004; Sylwester 

& Roberts, 2010; Wedekind & Milinski, 2000). Because people have imperfect information 

about others, judgments are made based on what people do and what they say, which impacts 

impressions (reviewed by Leary & Kowalski, 1990). In fact, reputation-based partner choice has 

been a driving force in maintaining human cooperation (Barclay, 2013, 2016; Sylwester & 

Roberts, 2010; 2013; Wu, Balliet, & Van Lange, 2016), where people with better reputations are 

more often chosen as partners (Barclay & Willer, 2007, Sylwester & Roberts, 2010), and receive 

more help – even from people that they have not previously helped (Alexander, 1987; Milinski et 

al., 2001; Seinen & Schram, 2006; Semmann, Krambeck, & Miliniski, 2004).  

 Given that there are such high consequences of having a good or bad reputation, people 

take great care to manage how others may perceive them (see Leary & Kowalksi, 1990). In fact, 

under some circumstances observers have been found to judge actions less harshly after a good 

deed has been performed (Effron & Monin, 2010; Polman, Pettit, & Wiesenfeld, 2013), and 

observers think they will be judged less harshly when they behave less morally after having 

established a good reputation (Effron, 2014). In this paper, we posit that moral licensing is an 

extension of the impression management system. Once people have established that they are a 

good/moral person to others (i.e., when they are being observed during the licensing 

manipulation) they can later be less good/moral (while still being observed during the dependent 

variable [DV]) because they have already established a good reputation (i.e., the IV in these 

studies). Moreover, we do not predict that people would drastically change their behaviour, such 

that someone will become immoral or commit crimes after first behaving morally. This is 
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because after someone first establishes that they are a good/moral person. they can subsequently 

signal less strongly and maintain that reputation. However, if they acted very badly after 

establishing a good reputation, observers would likely update their judgment of that person to be 

less good/moral. Therefore, we predict that when people have established a prosocial reputation, 

they will be slightly less prosocial during the subsequent task. In this case, the second behaviour 

would be somewhat inconsistent than the first, but not contradictory. In other words, we do not 

predict that this will be a large effect.  

The main objective of this meta-analysis is to test two competing hypotheses about the 

underlying mechanism of the moral licensing effect; whether the effect is based on self-image 

(i.e., it is only judgments of oneself, and therefore the moral licensing effect can be elicited when 

no one else is watching) or if the effect is based on reputation (i.e., the moral licensing effects is 

only elicited when there is one or more observers). As a secondary objective, we sought to 

investigate additional methodological moderators (described below) that were not tested in the 

previous meta-analyses. We will begin by describing each moderator investigated in this study 

and our specific predictions, then we present our methodology and results, and finally we will 

discuss the implications of our findings. 

 

Moral Licensing Moderators. 

 

To determine under which conditions moral licensing is likely to occur, we assess several 

moderators. New to this meta-analysis, we test a reputation-based moderator: observation during 

the licensing manipulation. Additionally, we examine the ambiguity of the dependent measure, 

the location of the study (online vs in-person), the type of manipulation used to license 

participants, the licensing domain, and if the dependent measure was monetary or hypothetical. 

Moreover, we also examine moderators previously assessed in previous meta-analyses, which 

include publication status, if the license and dependent measure were in the same or different 

domain, type of control condition (neutral vs negative), and participant culture.  

 

Observation 

 

People are more cooperative when they are being watched because they have the 

opportunity to establish a cooperative reputation (Andreoni & Petrie, 2004; Barclay, 2004; 

Barclay & Willer, 2006; Milinski, Semmann, & Krambeck, 2002a, 2002b; Rege & Telle, 2004; 

Sylwester & Roberts, 2010; Wedekind & Milinski, 2000). We propose that observation – and the 

possibility of earning a good reputation – is the underlying mechanisms behind the moral 

licensing effect. Thus, we predict that moral licensing will be more likely to occur when 

participants are observed compared to unobserved. Notably, Lasarov and Hoffman (2018) 

concurrently made this prediction, theorizing that the moral licensing effect would be more likely 

to occur in public than private conditions. 

Moral licensing likely happens when someone has already established a good reputation.  

Once established, individuals can be less cooperative because they’ve established more 

credits/credentials in the eyes of the observer. Therefore, we predict that there will be a larger 

licensing effect when participants are observed while they are completing the licensing 

manipulation (i.e., observed by the experimenter, confederate, or other participants) compared to 
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when they are unobserved. On the other hand, if credits/credentials are established for oneself 

and one’s self-image alone, we would expect licensing to occur in all conditions, including 

anonymous conditions where others have no opportunities to see one’s decisions.  

 

Moral Ambiguity of the Dependent Measure. 

 

The moral licensing theory posits that once people establish that they are a good or moral 

person (to themselves or others), they can subsequently behave slightly less morally and still be 

judged as a good/moral person. Notably, this effect depends on how easy (or difficult) it is to 

judge the dependent measure as good/bad. In other words, the size of the licensing effect will 

depend on the type of information that is communicated (i.e., signaled) in the dependent 

measure. If a dependent measure is highly morally ambiguous, it would contain very little useful 

information for observers to determine if they were a good or bad person. However, if there was 

a clear ‘morally good’ and ‘morally bad’ answer (also termed blatant transgressions, see Effron 

& Monin, 2010), it would be much easier to determine if the participant was a good or bad 

person. Therefore, after someone has established a good reputation as a cooperative/moral 

person, they should be less likely to “license” on an unambiguous second task because it would 

be easier to extract reputation-based information from this task (rather than an ambiguous task) 

and update the person’s reputation-based judgment to be less favorable. In contrast, it is more 

difficult for others to make reputation-based judgments on ambiguous tasks, so people can 

“license” without it impacting other’s judgments of them. As a result, we expect more licensing 

with an ambiguous dependent measure.   

 To illustrate this, imagine that a participant was presented with a hiring task with two 

resumés: one from a clearly underqualified White candidate, and the other from a well-qualified 

minority candidate. In this case, if the participant chooses to hire the White candidate over the 

minority candidate, it is very easy to judge that the participant is prejudiced. On the other hand, 

imagine a participant who was presented with two equally qualified applicants, one White and 

one minority. In this case, the decision to hire the White candidate over the minority could be 

attributed to something other than racial prejudice. The participant can easily justify the decision 

based on another characteristic (e.g., they prefer the school one attended over the other) and it’s 

therefore much more difficult to determine the true intentions of the individual (e.g., if the 

decision was influenced by prejudice). Thus, morally ambiguous tasks contain less reputation-

relevant information than do unambiguous tasks. In fact, several researchers have proposed that 

changing the ambiguity of the second task would influence the size of the moral licensing effect 

(Effron, Cameron, & Monin, 2009; Effron & Monin, 2010; Ferguson, 2019; Lasarov & 

Hoffman, 2018; Merritt et al., 2010; Monin & Miller, 2001; Mullen & Monin, 2016).  

To date, one meta-analysis from an unpublished doctoral dissertation has investigated the 

ambiguity of the dependent measure, however it used the valence of the DV as a proxy for 

ambiguity (i.e., if the DV was a measure of immoral or moral behaviour; Ferguson, 2019). 

Although an effect was found, with immoral DVs producing a licensing effect and moral DVs a 

consistency effect (Ferguson, 2019), both moral and immoral tasks can be equally diagnostic of 

peoples’ characters. Thus, the valence of the DV, although interesting in of itself, is not a good 

proxy for ambiguity. 
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 Given this, how the moral ambiguity of the DV influences the effect is still largely 

untested; we predict a larger licensing effect with DVs that are highly morally ambiguous 

compared to unambiguous.  

 

Location of Study. 

 

Observation may have been confounded with location of study, such that online studies 

were less observed than in-person studies. To disentangle these effects, we coded for study 

location (online, in-lab, field, and classroom) to analyze this moderator variable. We predicted 

smaller effects for online experiments compared to those conducted in-person because there are 

fewer reputation-relevant cues in online environments (e.g., sight, co-location). 

 

Same vs Different Domain. 

 

Licensing has been found to not only affect DVs in the same domain as the manipulation, 

but also across domains (Mazar & Zhong, 2010; Miller & Effron, 2010). For example, a pro-

environmental license has been found to affect cheating behaviour (Mazar & Zhong, 2010). Two 

previous meta-analyses have found that domain consistency did not moderate the licensing effect 

(Blanken, van de Ven, & Zeelenberg, 2015; Simbrunner & Schlegelmilch, 2017).  

We propose that this may be because of what is being signaled. Although the specific 

information being communicated in all four domains examined in the present paper (cheating, 

cooperation, discrimination, and environmental) may be different (e.g., honesty, non-

discriminative, pro-environmental intentions), all domains share a single unifying characteristic: 

that the actor has moral/prosocial intentions (see Figure 1A.2). Thus, whether the licensing 

manipulation and DV are in the same or different domain would not likely influence the effect, 

because similar information is being communicated. If the information was different across the 

two tasks (e.g., one non-moral task which does not signal morality/prosociality, such as physical 

strength and the other prosocial behaviour) we would not expect a licensing effect. However, in 

Ferguson’s (2019) meta-analysis which included both the moral licensing and foot-in-the-door 

literatures, a larger licensing effect was found when the domains were inconsistent. It is possible 

that the domains in the foot-in-the-door literature are more discrepant than are those in the moral 

licensing literature, which all involve moral behaviours. Thus, because we are only including 

moral licensing studies, we predict that the domain consistency for the licensing manipulation 

and DV will not moderate the moral licensing effect. We must note, however, that this prediction 

was not preregistered.  
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Figure 1A. 2. Signals being communicated in moral licensing domains.  

 

Domain of Study. 

 

We chose to conduct an exploratory analysis to determine if effect size varied by domain. 

We coded all licensing manipulations and dependent measures as belonging to one of four 

domains: cheating, cooperation, discrimination, and pro-environmental behaviour. Notably, for 

this analysis, we only included studies in which the licensing manipulation and DV were in the 

same domain. Cheating tasks were not used as a licensing manipulation, and thus could not be 

included in this analysis.   

 

Manipulation Type. 

 

Moral licensing has been manipulated using many different types of tasks. To determine 

if the manipulation type influenced the obtained effect size, we categorized the tasks into five 

subsets: imagined behaviours where participants imagined themselves performing an action 

(e.g., Clot, Grolleau, & Ibanez, 2013; 2014; 2018), writing primes where participants were given 

prosocial words with which to describe themselves (e.g., Sachdeva, Iliev, & Medin, 2009), 

intended behaviours where participants report future intentions (e.g., Effron & Conway, 2015), 

recall of past behaviours (e.g., Conway & Peetz, 2012), and behavioural tasks (e.g. Jones & 

Koenig, 2018; Mazar & Zhong, 2010). This is an extension to Blanken, van de Ven, and 

Zeelenberg’s (2015) moderator analysis where they tested if trait versus action manipulations 

influenced the size of the licensing effect. They found no effect based on manipulation type. 

Moreover, Ferguson (2019) found that hypothetical tasks produced a licensing effect while recall 

and behavioural produced consistency effects. This finding suggests that the manipulation type 

matters, however, this analysis included both the foot-in-the-door and moral licensing literatures. 

Thus, we seek to replicate and extend these findings this in the moral licensing literature. We did 
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not have any a priori predictions about how these manipulations would influence the moral 

licensing effect size; thus, this was an exploratory analysis.  

 

Monetary Dependent Variable.  

 

Payment (compared to unpaid controls) has been found to reduce effect sizes in other 

studies, including less money transferred in economic games (Amir & Rand, 2012; Bühren & 

Kundt, 2015; Rotella, Fogg, Mishra, & Barclay, 2019), and fewer risk-taking behaviours (Irwin, 

McClelland, & Schulze, 1992). Two possible explanations for this are that participants may 

overstate their preferences in hypothetical conditions (List & Gallet, 2001), or they may 

exaggerate responses for “presentation effects” (Camerer & Hogarth, 1999). Given these 

findings, it suggests that payment changes the way participants behave. As a result, we predict 

that there would be smaller licensing effects (i.e., the DV would be less affected by the licensing 

or control manipulations) when the DV was a monetary task, compared to hypothetical tasks.  

 

Publication Status. 

 

As found in all three prior meta-analyses, published studies had larger effects than 

unpublished studies (Blanken, van de Ven, & Zeelenberg, 2015; Simbrunner & Schlegelmilch, 

2017). This is likely because positive results are more often published than results that do not 

support the study predictions (Ioannidis, 2005). As a result, we will attempt to replicate the 

finding that the size of the moral licensing effect is moderated by publication status in our 

updated dataset.    

 

Control Condition. 

 

Moral licensing studies often include both neutral controls (i.e., in the first task [IV] 

participants completed a neutral task with no implications for morality) and negative controls 

(i.e., in the first task [IV] participants completed an antisocial or immoral task). The prior meta-

analyses have reported mixed results, with one reporting that the type of control condition did 

not moderate the moral licensing effect (Blanken, van de Ven, & Zeelenberg, 2015), and the 

other reporting that negative controls produced larger licensing effects than neutral controls 

(Simbrunner & Schlegelmilch, 2017). Logically, we would expect a larger effect with a negative 

control than a neutral control, and as a result we predict that we will replicate this result. 

However, we predict this effect to be smaller in our sample because our inclusion criteria are 

slightly different than the previous two meta-analyses; when studies included both types of 

control conditions, we only included the neutral comparison in our meta-analysis, whereas the 

previous two reported both types of comparisons.  

 

Culture. 

 

Simbrunner and Schlegelmilch (2017) found that culture moderated the moral licensing 

effect. We will replicate and extend this analysis by including recent studies that investigated the 

moral licensing effect in other cultures, including Asian, African, Australian, and the United 
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Kingdom. This analysis is part confirmatory (i.e., to confirm the findings from Simbrunner & 

Schlegelmilch, 2017), and part exploratory as we do not have specific predictions about the 

effect size across these cultures.  

 

1.1.3 Methods 

 

Hypotheses, data collection methods, inclusion criteria, moderator coding criteria, and 

planned analyses were pre-registered at: https://osf.io/pu5hf/  Data and analysis scripts are 

available at https://osf.io/kzwmr/. Additionally, this report meets the PRISMA (see checklist in 

Supplementary Material; Moher et al., 2009) and MARS (APA Publications, 2008) reporting 

guidelines for meta-analyses.  

 

Data Collection 

 

An extensive literature search was conducted for papers between 2013 and 2018 on 

Google Scholar, PsycInfo, and Web of Science using the following search terms: moral 

licensing, moral spillover, psychological licensing, self-licensing, moral balancing, moral 

compensation, moral credentialing, moral credential, and moral credentials. Studies conducted 

prior to 2013 were extracted from previous meta-analyses on moral licensing (i.e., Blanken et al., 

2015 and Simbrunner & Schlegelmilch, 2017). Moreover, calls for unpublished data were put out 

on Twitter (8,333 impressions on November 17, 2017 and 7,403 on May 31, 2018), to the 

Society for Personality and Social Psychology (SPSP) internet forum and mailing list (November 

17, 2017), the Human Behaviour and Evolution Society (HBES; November 23, 2017) and the 

European Human Behaviour and Evolution Association (EHBEA; November 23, 2017). Lastly, 

we searched the following conference programs (2014 to 2018) for relevant abstracts: Society for 

Personality and Social Psychology (SPSP), European Association of Social Psychology (EASP), 

International Conference on Environmental Psychology (ICEP), Association for Psychological 

Science (APS), Eastern Psychological Association (EPA), Midwestern Psychological 

Association (MPA), American Psychological Association (APA), and the Canadian 

Psychological Association (CPA), and emailed the authors for their study information. We 

considered all studies that were found and received until February 15th, 2019. See Figure 1A.1 

for a flow chart of search and screening results. 

 

https://osf.io/pu5hf/
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Figure 1A. 3. Flowchart of meta-analysis search results.  

The ns represent the number of studies included and excluded during the search procedures. 

Studies were excluded if they did not meet inclusion criteria. That is, studies had to be in the 

moral domain, participants had to gain a license themselves (not by actions of others), studies 

had to employ an experimental design, and the paper had to report all necessary information to 

calculate effect sizes. 2,936 studies were initially assessed for eligibility based on the title and 

abstract; 2,560 clearly failed to meet our inclusion criteria. Subsequently, 376 sources were 

skimmed for general inclusion criteria; 19 clearly failed our inclusion criteria. Lastly, 357 papers 

were read closely to ensure that they met all required inclusion criteria; 48 papers (with 111 

studies) met these criteria.   

 

Inclusion Criteria 

 

Studies were included if they met four criteria. First, the behaviours studied (i.e., 

dependent variable) must take place in a domain related to morality. For example, we included 

studies which investigated monetary donations, environmental giving, equality in hiring, 

cooperation, cheating, and volunteering. However, we did not include studies on self-regulation, 

such as willingness to exercise or consume sweets.  

Secondy, we only included studies where participants were licensed by indicating (a) 

intended ‘good’ or moral behaviour, (b) performing a ‘good’ or moral action, or (c) report the 

recall of a past ‘good’ or moral behaviour. Notably, this excluded studies on vicarious moral 

licensing (e.g., Jordan et al., 2011), where participants were licensed through the actions of 

others instead of their own actions. Moreover, we excluded conditions where the licensing 
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manipulation was predicted to reduce or eliminate the licensing effect, such as recalling an action 

in the distant past (e.g., Conway & Peetz, 2012).  

Third, we only included studies if they employed an experimental design where moral 

licensing was manipulated. As a result, correlational designs were excluded from analyses. And 

fourthly, studies were only included if they reported the appropriate effect sizes or summary 

statistics to compute effect sizes. If papers did not include enough information, we contacted the 

authors to request the missing information. If we received no response after two attempts or by 

the cutoff date (February 15th, 2019), we estimated effect sizes when possible (e.g., estimating 

sample sizes in each condition by dividing the overall sample size evenly among conditions), 

otherwise the study was excluded from the analysis. A list of excluded studies can be found in 

Table 1 in Supplementary Material I. We did not assess or grade the quality of papers in this 

analysis other than assess their suitability for testing moral licensing.  

Notably, we also excluded other studies on sequential moral behaviours such as the foot-

in-the-door effect (Burger, 1999) and rebound effects (Sorrell, Dimitropoulous, & Sommerville, 

2009). In our pre-registration, we specified that we would be focusing on the moral licensing 

literature, and although we did not specify that these bodies of literature would be excluded, we 

did not include them in our specified search terms. Moreover, there are procedural differences 

between these bodies of literature which (a) may have produced systematic differences in the 

obtained effect sizes, and as a result would have made the effect sizes difficult to interpret, and 

(b) lead to different reputation-based predictions. The foot-in-the-door experiments are typically 

designed to study compliance effects, rather than changes in moral or cooperative behaviours. 

These methods always start with a small request from the participant, and is followed up with a 

larger request, which are not always in the moral domain (Burger, 1999). On the other hand, in 

the moral licensing literature, experiments are designed to study sequential moral behaviours, the 

“license” rarely a request from the participant (e.g., can be recall of past behaviour, writing 

primes, future intentions, etc.), and the size of the request is not systematically varied.  

Even if the differences appear to be small, we would make different predictions about the 

direction of effects in these bodies of literature if we take into account reputation-based theory. 

Specifically, because the first request is always small for the foot-in-the-door effect, participants 

would only establish a weak reputation as a good person. If they do not agree to the second 

request, which is larger and more costly to the participant, they would expose their agreement as 

a thin veil: they are only a good person as long as they don’t have to do much. So, denying the 

second request would expose them as a non-cooperator, which would have reputational 

consequences. Thus, we would predict that people would be more cooperative in the subsequent 

behaviours. On the other hand, when a good reputation is established and the second action is of 

similar or of lesser size, people can afford to be less cooperative and still maintain that 

reputation. Therefore, based on the relative magnitudes of the initial and subsequent tasks in 

foot-in-the-door versus moral licensing studies, we would expect a consistency effect (or rather 

people be more cooperative in the second instance) for the foot-in-the-door effect, whereas we 

predict a licensing effect in the moral licensing literature. Thus, we excluded this body of 

literature from the present analysis.  

Similarly, rebound effects refer to an increase in energy consumption (or other 

sustainability behaviour) following the introduction of a new/better technology or behaviour. 

These studies typically employ quasi-experimental or correlational designs, or use secondary 
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sources of data (Sorrell, Dimitropoulous, & Sommerville, 2009). Additionally, unlike in the 

moral licensing literature, participants in rebound effects experiments typically do not self-

license (i.e., they are not licensed by their own past behaviours, rather by others implementing a 

technological intervention which results in pro-environmental benefits). Because self-licensing is 

a key criterion for the current project, we excluded this body of literature.   

Although on the surface there are similarities between these literatures, these systematic 

differences in experimental methodologies would have likely produced systematic differences in 

the obtained effect sizes. ‘Body of literature’ would have had to be included as a moderator for 

all variables, or a more powerful approach would be to conduct separate meta-analyses for both 

foot-in-the-door effects and rebound effects, which was beyond the scope of this project. 

 Lastly, when studies investigated moderator variables, we either aggregated them into a 

single variable or coded them separately. If the variables were coded the same across our 

moderator variables, we aggregated the effect sizes. If there were some differences (e.g., one was 

observed while the other was not) we kept the effect sizes separate. We only excluded 

moderators when the original authors predicted that they would not produce a moral licensing 

effect. In studies with multiple experimental conditions, we only included the conditions where 

the authors justifiably predicted an effect. For example, in their first study, Conway and Peetz 

(2012) predicted that there would be a moral licensing effect only when participants recalled a 

recent moral behaviour (i.e., previous week), and not when they recalled one in the distant past 

(i.e., one year ago). Thus, we only included the recent past condition. Similarly, Susewind & 

Hoelzl (2014) predicted that participants primed with progress towards a moral goal would gain 

a moral license, but participant primed with commitment would be morally consistent. 

Therefore, we omitted the commitment-prime condition (further examined in the discussion 

section). This moderator is consistent with a reputation-based interpretation of the moral 

licensing effect; priming commitment can be a reputation threat because if someone sees that a 

participant commits to a goal, sees them behave consistently with their goal, then subsequently 

less consistently, this can lead the observer to judge the participant as uncommitted, and even 

damage their moral reputation. There is no such reputational threat in the progress-focused 

condition, and we would predict a licensing effect. As such, we only included the progress-

focused condition in this analysis. A complete list of these conditions is presented in Table 1 in 

Supplementary Material I.  

When authors predicted that one condition would return a larger effect size than the 

other, but an effect was predicted in both conditions, we included both conditions in the present 

analysis. For example, Bradley-Geist and colleagues (2010) predicted that there would be a 

larger moral licensing effect when participants could choose to write about positive experiences 

with a minority than when they were forced to write about positive experiences, but did not 

predict a null effect in the forced condition. Because the forced condition still provided 

participants the opportunity to establish credits (or credentials), both conditions were included in 

this analysis. Several studies also investigated the moderating effect of continuous personality 

variables (e.g., Effron et al 2009, 2012). For these studies, we included aggregated data where 

available.  
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Dependent Measures and Effect Sizes 

 

We included studies that used either continuous or dichotomous dependent measures in 

any of several domains, including cooperative behaviours (e.g., Baraque-Duran et al., 2016; 

Barclay, 2014; Blanken et al., 2014), stealing or cheating (e.g., Brown et al., 2011; Clot, Groleau, 

& Ibanez; 2014; Mazar & Zhong, 2010), job hiring tasks involving race or gender (e.g., Cascio 

& Plant, 2015; Monin & Miller, 2001), and environmental tasks (e.g., Lacasse, 2017; Lauren et 

al., 2017; Meijers et al., 2014). Both real and hypothetical behaviours were included.  

We calculated standardized mean differences (Cohen’s d) based on pooled standard 

deviations for all studies. We then applied Hedge’s g correction to correct for the tendency of 

Cohen’s d to inflate the effect size for studies with low Ns (Lipsey & Wilson, 2001). We used 

group means and standard deviations (or standard errors) to calculate effect sizes. When these 

were not available, we converted other effect sizes, such as t or χ2 to Cohen’s d (see 

Supplementary Material I for formulas used for effect size calculation and conversions). When 

articles or manuscripts did not contain all necessary information to calculate effect sizes, we 

contacted the authors to request the missing information. When the overall N was reported, but 

the number of participants in each group was not, we used the information available to estimate 

the number of participants in each group, such as by dividing the total N by two for two groups. 

These decisions are noted in the data available online at https://osf.io/kzwmr/. All effect sizes 

were coded such that more positive effect sizes indicate greater moral licensing.  

 

Included Studies 

 

We included a total of 148 effect sizes from 111 studies with 19,335 participants in these 

analyses, although some of these participants were counted twice when multiple dependent 

measures were coded from a single study, or multiple experimental conditions were compared to 

a single control condition. Of these effect sizes, 84 were published and 64 were unpublished 

from 40 published journal articles and 8 unpublished sources (e.g., manuscripts, dissertations, or 

datasets). See Table S1A.1 for the included studies and Table S1A.2 in Supplementary Material I 

for a list of excluded studies.  

 

Variable Coding 

 

Two coders independently rated observation (weighted kappa = .94, z = 9.11, p < .001) 

and ambiguity (weighted kappa = .75, z = 7.41, p < .001) using scale a 3-point Observation Scale 

and a 4-point Ambiguity Scale developed by the research team for this project (see 

supplementary material). Although coders were not blind to hypotheses, they were blind to the 

effect sizes from each study (i.e., another individual was responsible for extracting effect size 

data). After they both rated each variable, discrepant ratings were identified. Both raters would 

discuss their rationale and come to a consensus. If a consensus was not reached, the whole 

research team would discuss the rating and reach a consensus. All other variables were coded by 

a single rater. All coders were trained on experimental methodology within this body of literature 

and on the coding scales.  
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Analyses 

 

We implemented mixed-effect meta-analyses and meta-regressions using the metafor 

package (Viechtbauer, 2010) for R (R Core Team, 2016). To begin, we computed naïve 

(uncorrected) models for the overall effect and moderator analyses. Subsequently, we applied the 

precision-effect test with standard error (PET-PEESE) to correct for publication bias for the 

overall model and moderator variables (Stanley & Doucouliagos, 2014; Stanley, 2017). We first 

applied PET, then if the variable intercept was not significant at p < .100, we applied PEESE, as 

per the recommendations by Stanley (2017). To test the effects of the methodological moderators 

in the presence of others, we also computed random-effects meta-regression models (both naïve 

and corrected with PET-PEESE), which were weighted by inverse variance. Because moderators 

were categorical, we dichotomized them into low and high categories, and dummy coded as 0 or 

1. These are further described in the results section. When there was missing data, those effect 

sizes were omitted from the respective analyses.  

PET-PEESE is a combination of two approaches: the precision-effect test (PET) and the 

precision-effect estimate (PEESE). PET fits a linear regression to the tested relationship to 

estimate the true effect after correcting for small study effects and publication bias, while PEESE 

fits a quadratic relationship between the observed effect size and standard error to correct for 

bias. PET and PEESE perform better under different conditions, which PET-PEESE addresses by 

using the statistical significance of the PET estimate to determine whether the PET or PEESE 

estimate is used as the final result (Carter, Schönbrodt, Gervais, & Hilgard, 2017; Stanley & 

Doucouliagos, 2014).  

This method has been used in a number of recent meta-analyses (e.g., Carter et al., 2015; 

Kuper & Bott, 2018; Lethonen et al., 2018). Moreover, computational studies suggest that PET-

PEESE out-performs other commonly-used bias-correction methods, such as trim-and-fill, the 

weighted average of adequately powered studies, and p-curve methods (Becker, 2005; Stanley, 

2017; Carter, Schönbrodt, Gervais, & Hilgard, 2017). However, we must note that PET-PEESE 

has several limitations. These include poor performance when there is a small number of studies, 

small sample sizes across all studies, and under high heterogeneity which results in both over and 

under estimations of effect sizes (Stanley, 2017). Based on Stanley’s (2017) recommendation 

that we do not use this method when heterogeneity exceeds (I2) 80%, this model is appropriate 

for use in the present study. We must caution that the PET-PEESE corrections are like an 

educated guess, and single estimates should be understood as such (Lehtonen et al., 2018). To 

account for limitations, we encourage others to use our openly-available data to apply other bias-

correction methods to determine how it affects the data. Although we did not pre-register 

analyses correcting for publication bias, we found evidence for publication bias in our sample 

using a regression test for funnel plot asymmetry, z = 4.03, p < .001, which justifies these 

analyses (see Figure 1A.2).  

To confirm the results of the PET-PEESE analysis for the overall moral licensing effect 

and compare to Kuper and Bott’s (2018) results, we also applied a three-parameter-selection 

model (3-PSM). The 3-PSM model outperformed all other bias correction methods in the 

simulations carried out by Carter and colleagues (2018), however often fails to converge and 

performs worse than PET-PEESE in some conditions (Carter et al., 2018). Therefore, we used 
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PET-PEESE as our main bias-correction method, but confirmed our overall result using 3-PSM 

as a second method.  

 
Figure 1A. 4. Funnel plot of the effect sizes (Cohen’s d) and standard errors of each study (dots).  

The dark grey areas represent experiments with effect sizes that were statistically significant at p 

< .05, while the light grey area represents marginal significance (i.e., .10 > p > .05). Studies that 

fall outside of this area are highly statistically significant (p < .01). The vertical reference line 

has been set to zero, and the center line does not reflect the mean effect size. The funnel plot was 

found to be asymmetrical (, z = 4.03, p < .001), which is suggestive of publication bias.  

 

1.1.4 Results 

 

Overall Moral Licensing Effect 

 

Naïve models. The overall random-effects meta-analysis, which included 148 effect sizes from 

111 different studies, indicated that the mean moral licensing effect was d = 0.18 (95%CI[0.12, 

0.24], z = 5.78, p < .001). Study data are presented in Table 1A.1. The between-study variance 

was τ2 = .09 (SE  = .02) and the proportion of variance in the true effect compared to sampling 

error was I2 = 73.39, which indicates that a large amount of variation is due to heterogeneity 

among true effects (i.e., there are large differences between the studies included in the analysis), 

Q(147) = 428.60, p < .001. This suggests that moderator variables are influencing the magnitude 

of the moral licensing effect.  

An effect size of d = 0.18 is substantially smaller than the effect sizes of d = 0.31 and d = 

0.32 reported in the previous two meta-analyses (Blanken, van de Ven, & Zeelenberg, 2015; 
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Simbrunner & Schlegelmilch, 2017 respectively), but closer to the estimated d of -0.10 to 0.10 

by Kuper and Bott (2019) who applied bias-correction methods to these data sets. Moreover, this 

is similar to the mean effect size of d = 0.17 reported by Ferguson (2019). 

 Meta-analytic methods assume that the effect sizes are independent. However, we 

included multiple dependent measures from the same study when they were coded differently on 

our moderator variables of interest (see Table 1A.1). This violates the assumption of 

independence, which can result in the mean effect size being over or under inflated due to double 

counting of participants. To account for this, we computed another meta-analysis where we 

randomly selected one dependent measure from each study. We found very similar results, d = 

0.21, 95%CI[0.14, 0.28], z = 605, p < .001, k = 111. There was also substantial heterogeneity left 

unexplained in this model, τ2 = .08 (SE  = .02), I2 = 71.36, Q(110) = 305.72, p < .001. 

Bias-corrected models. We computed PET-PEESE models to correct for publication 

bias. The corrected effect size was smaller than the uncorrected model and not statistically 

different from zero, d = -0.02, 95CI[-0.12, 0.08], z = -.38, p = .701. Because PET-PEESE has 

been found to underestimate effect sizes under conditions that are common in psychology 

(Stanley, 2017), we decided to also apply the three-parameter-selection-model (3-PSM) as a 

bias-correction, as did Kuper and Bott (2018). The 3-PSM model found no effect of moral 

licensing, d = -0.003, 95CI[-0.07, 0.06], z = -.11; p = .916, model fit improvement: χ2(1) = 28.64, 

p < .001. 

Similarly, the results for the PET-PEESE analysis when only one effect size per study 

was included (k = 111) indicated that the corrected effect size did not differ from zero, d = -0.11, 

95CI[-0.30, 0.08], z = -1.13, p = .259.  

 

Moderator Analyses 

 

The results of all moderator analyses are presented in Table 1A.1.  

 

Effect of Observation 

 

Naïve models. We predicted that observation during the moral licensing manipulation 

would increase the mean effect size observed in the studies. We found that observation 

influenced the obtained effect size, such that studies with Explicit Observation (d = 0.68, 

95CI[0.44, 0.92]) had a much larger licensing effect than studies with Some Observation (d = 

0.27, 95CI[0.15, 0.38]; β = 0.41, 95CI[0.14, 0.67], z = 3.04, p = .002), or No Observation, d = 

0.13, 95CI[0.05, 0.21], β = 0.55, 95CI[0.30, 0.80], z = 4.26, p < .001. The difference between the 

No and Some Observation was trending towards significance, β = 0.14, 95CI[-0.00, 0.28], z = 

1.91, p = .057. See Table 1A.1 for effect size estimates and Figure 1A.3 for the forest plot.   

 To rule out the possibility that the effect size difference between unobserved and 

observed studies is due to study location (i.e., online vs in-person), we conducted an analysis 

where we excluded all online studies (i.e., only analyzed in-person studies). The same pattern of 

results emerged, with Explicit Observation (d = 0.68, 95CI[0.44, 0.91], k = 11) averaging a 

larger effect size than the Some Observation (d = 0.27, 95CI[0.15, 0.38], k = 33; β = 0.41, 

95CI[0.15, 0.68], z = 3.06, p = .002), and the No Observation studies, d = 0.27, 95CI[0.14, 0.41], 

k = 24; β = 0.40, 95CI[0.13, 0.37], z = 2.93, p = .003. There was no difference between the No 
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and Some Observation studies, β = -0.01, 95CI[-0.19, 0.17], z = -.10, p = .922. This suggests that 

participants behave as if there is some observation when in the lab, even though they are not 

being observed.  

 Bias-corrected models. A meta-regression with observation and PET-PEESE also 

indicated a significant effect of observation, with Explicit Observation (d = 0.40, 95CI[0.10, 

0.69]) having a larger effect than both the No Observation (d = 0.02, 95CI[-.09, .12]; β = 0.38, 

95CI[0.11, 0.65], z = 2.78, p = .006), and the Some Observation (d = 0.09, 95CI[-0.06, 0.25]; β = 

0.31, 95CI[0.04, 0.57], z = 2.23, p = .026) conditions. The effect size did not differ between the 

No-Observation and Some Observation conditions when the bias-correction was applied, β = 

0.07, 95CI[-0.07, 0.22], z = 1.03, p = .305. See Table 1A.1. 

 For a robustness check of this effect, we conducted another analysis where we excluded 

all online studies and only included lab-based studies. In this analysis, Explicit Observation (d = 

0.44, 95CI[0.12, 0.76]) was marginally larger than the No Observation (d = 0.16, 95CI[-0.01, 

0.33]; β = 0.28, 95CI[-0.01, 0.57], z = 1.88, p = .060), and significantly larger than the Some 

Observation condition, d = 0.12, 95CI[-0.07, 0.30]; β = 0.32, 95CI[0.05, 0.60], z = 2.32, p = 

.020. Again, there was no difference between the No- and Some Observation conditions, β = 

0.04, 95CI[-0.13, 0.22], z = .49, p = .624. 
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Figure 1A. 5. Forest plot of the naïve (uncorrected) meta-analysis of observation subsets.  

Effect sizes (Cohen’s d) with 95% confidence intervals are plotted for Explicit Observation (top), 

Some Observation (middle), and No Observation (bottom). Each dot represents one effect size 

and its confidence intervals. Arrows indicate that confidence intervals extend beyond the figure. 

Diamond represent the estimated effect size of the moderator (top of diamond); width of the 

diamond represents the 95% confidence intervals. Positive effect sizes indicate grater moral 

licensing.  

 

Effect of Ambiguity 

 

Naïve models. Ambiguity moderated the moral licensing effect. That is, the High 

Ambiguity (d = 0.35, 95CI[0.22, 0.48]) condition had a larger summary effect size, than the 

Moderate Ambiguity condition (d = 0.14, 95CI[-0.01, 0.30]; β = 0.20, 95CI[0.00, 0.41], z = 1.97, 

p = .049), the Some Ambiguity condition (d = 0.12, 95CI[0.04, 0.21]; β = 0.23, 95CI[0.07, 0.38], 

z = 2.87, p = .004), but not for the Little-to-No Ambiguity condition, d = 0.21, 95CI[0.07, 0.36]; 

β = 0.14, 95CI[-0.06, 0.33], z = 1.37, p = .171. There were no differences between the latter three 

categories (ps > .17).  

 Because there were no differences between Little-to-No-, Some-, and Moderate- 

Ambiguity conditions we combined them into a single Low Ambiguity condition to compare to 

the High Ambiguity condition. This allows us to increase the sample size within conditions and 

thus increase power. This analysis indicated that Ambiguity moderated the moral licensing effect, 

QM(1) = 7.63, p = .006, τ2 = .08, I2 = 69.27, with High Ambiguity having a larger moral licensing 

effect (d = 0.35, 95CI[0.22, 0.48]) than Low Ambiguity (d = 0.15, 95CI[0.08, 0.22], β = 0.20, 

95CI[0.06, 0.35], z = 2.76, p = .006. See Figure 1A.4 for the forest plot of this effect. 

Although both of these analyses were not pre-registered, we presented them here because 

they provide a more complete picture of how ambiguity influences the moral licensing effect. 

The pre-registered analyses are presented in Supplementary Material I.  

Bias-corrected models. When PET-PEESE was applied to the Ambiguity analysis, the 

only significant difference was between the High- and Some Ambiguity conditions, β = 0.17, 

95CI[0.02, 0.33], z = 2.25, p = .024, with the High Ambiguity condition having a larger moral 

licensing effect than the Some Ambiguity condition (see Table 1A.1). No other differences were 

found, ps > .290.  

 We also applied PET-PEESE to the analysis where the Little-to-No-, Some-, and 

Moderate- Ambiguity conditions we combined into the Low Ambiguity condition. This model 

found that the effect size for the e Low Ambiguity condition (d = -0.00, 95CI[-0.10, 0.10]) was 

smaller than the High Ambiguity condition (d = 0.15, 95CI[-0.01, 0.31]; β = 0.15, 95CI[0.01, 

0.29], z = 2.07, p = .038), with the High Ambiguity effect size marginally differing from zero, z = 

1.81, p = .070. 
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Figure 1A. 6. Forest plot of the naïve (uncorrected) meta-analysis subsets for ambiguity. 

Effect sizes (Cohen’s d) with 95% confidence intervals for High Ambiguity (top) and Low 

Ambiguity (bottom) are plotted. Low Ambiguity is a combination of the Little-to-No-, Some-, 

and Moderate- Ambiguity categories. Each dot represents one effect size and its confidence 

intervals; arrows indicate that confidence intervals extend beyond the figure. Diamonds are the 

estimated effect size of the moderator (top of diamond); the width of the diamond is the 95% 

confidence intervals. Positive effect sizes indicate greater moral licensing, and negative effect 

sizes indicate greater helping during the dependent measure compared to controls.  
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Table 1A. 1 Meta-Analysis Effect Size Estimates 

 

Naïve (uncorrected) random-effects moderator analyses and analyses corrected for publication bias using PET-PEESE. The moderator tests presented 

are for the naïve models. For each category in the naïve and corrected models, a z-test is presented which assesses if the effect size is different from 

zero. Bolded effect sizes indicate that they were significantly different from zero.a 

 

 Naïve Models (Uncorrected) PET-PEESE   

Moderator d [95%CI] Test statistic p  τ2 I2 d [95%CI] Test 

statistic 

p k N 

Overall Model .18 [.12, .24] 5.78 < .001 .09 73.39 -.02 [-.12, .08] z = -.38 .701 148 19,335 

Observation***  QM(2) = 19.47 < .001 .07 69.81    112 16,562 

 No Observation .13 [.05, .21] z = 3.23 .001   .02 [-.09, .12] z = .32 .746 64 12,956 

 Some Observation .27 [.15, .38] z = 4.56 <.001   .09 [-.06, .25] z = 1.15 .251 35 3,060 

 Explicit Observation .68 [.44, .92] z = 5.57 <.001   .40 [.10, .69] z = 2.66 .008 11 546 

Ambiguity*  QM(3) = 8.65 .034 .08 69.09    137 18,443 

 Little-to-No 

Ambiguity  

.21 [.07, .36] z = 2.84 .004   .06 [-.10, .23] z = .75 .456 22 2,723 

 Some Ambiguity .12 [.04, .21] z = 2.81 .005   -.02 [-.14, .09] z = -.41 .685 63 7,755 

 Moderate Ambiguity .14 [-.01, .30] z = 1.86 .064   .01 [-.16, .17] z = .08 .935 19 2,450 

 High Ambiguity .35 [.22, .48] z = 5.37 < .001   .15 [-.01, .31] z = 1.82 .069 33 5,515 

Publication Status***  QM(1) = 14.78 < .001 .08 70.06    148 19,335 

 Unpublished .05 [-.04, .14] z = 1.08 .281   -.14 [-.25, -.03] z = 2.39 .017 64 6,340 

 Published .28 [.20, .35] z = 7.03 < .001   -.00 [-.10, .10] z = -.01 .990 84 12,995 

Location of Study***  QM(1) = 14.68 < .001 .07 69.48    112 16,562 

 Online .07 [-.02, .17] z = 1.46 .146   -.05 [-.16, .06] z = -.87 .381 44 7,699 

 In-Person .32 [.23, .41] z = 7.42 < .001   .13 [-.00, .26] z = 1.92 .055 68 8,863 

Monetary DV†  QM(1) = 3.21 .073 .08 73.00    102 15,038 

 Hypothetical .26 [.18, .34] z = 6.31 < .001   .04 [-.07, .16] z = .79 .430 81 11,996 

 Monetary .10 [-.06, .25] z = 1.21 .225   -.11 [-.27, .06] z = 1.30 .194 21 3,042 

Control Condition†  QM(1) = 3.03 .082 .09 72.35    148 19,335 
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 Neutral .15 [.08, .22] z = 4.03 < .001   -.06 [-.17, .05] z = -1.07 .283 108 11,969 

 Negative .27 [.15, .34] z = 4.52 < .001   .07 [-.06, .21] z = 1.04 .299 40 7,366 

Same vs Different 

Domain 

 QM(1) = 1.71 .192 .08 71.75    137 18,443 

 Same .17 [.10, .24] z = 4.59 < .001   -.13 [-.31, .04] z = -1.47 .141 99 14,568 

 Different .26 [.14, 38] z = 4.37 < .001   -.06 [-.26, .15] z = -.55 .583 38 3,875 

Across Domains*b  QM(2) = 6.16 .046 .08 70.81    98 17,285 

 Cooperation .10 [.01, .19] z = 2.24 .025   -.06 [-.18, .06] z = -.99 .320 60 9,666 

 Environmental .22 [.02, .42] z = 2.17 .029   .10 [-.10, .30] z = .96 .335 11 2,316 

 Discrimination .31 [.17, .45] z = 4.26 < .001   .09 [-.09, .27] z = .97 .330 27 5,303 

Manipulation Type**  QM(4) = 13.61 .009 .07 70.53    112 17,223 

 Imagined .26 [.10, .43] z = 3.16 .002   -.02 [-.20, .16] z = -.20 .842 20 1,781 

 Writing Prime -.01 [-.17, .16] z = -.08 .932   -.26 [-.44, -.08] z = -2.87 .004 19 2,475 

 Intended Behaviour .57 [.27, .88] z = 3.66 < .001   .36 [.06, .65] z = 2.40 .016 5 553 

 Recall .18 [.06, .31] z = 2.84 .004   .01 [-.12, .15] z = .20 .839 27 4,186 

 Behaviour .26 [.16, .37] z = 4.83  <.001   .06 [-.06, .18] z = .93 .354 41 7,567 

Participant Culture***  QM(5) = 21.47  .001 .08 66.83    140 15,647 

 North America .24 [.17, .33] z = 5.96 <.001   .03 [-.08, .15] z = 0.72 .556 77 9,044 

 Europe .19 [.09, .29] z = 3.59 <.001   -.04 [-.17, .10] z = -0.54 .592 49 4,574 

 United Kingdom -.45 [-.84, -.07] z = -2.32 .021   -.60 [-.96, -.24] z = -3.26 .001 3 334 

 Australia .02 [-.40, .44] z = 0.11 .913   -.03 [-.42, .35] z = -0.18 .859 2 548 

 Asia -.17 [-.43, .09] z = -1.30 .194   -.34 [-.59, -.09] z = 2.69 .007 5 707 

 Africa .37 [-.07, .82] z = 1.66 .097   .28 [-.12, .69] z = 1.26 .172 2 467 

Notes. * indicates significance at p < .05, ** at p < .01, and † at p < .09; I2 is the proportion of variance in the real effect rather than sampling error; τ2 

is the variance of the true effect  
a Note that the effect sizes and confidence intervals may be different than those presented in Figures 1A.3 and 1A.4; effect sizes were estimated from 

moderator analyses in this table (Table 1A.1), whereas in Figures 1A.3 and 1A.4 the effect sizes were estimated by creating data subsets for each 

category (i.e. no, low, and high observation), and meta-analysis models were computed for each subset. The pattern of results is the same for both 

analysis methods. 
b This analysis only contained studies in which the IV and DV were in the same domain   
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Publication Status 

 

Naïve model. Publication status influenced the observed moral licensing effect size, 

where unpublished studies (d = 0.05, 95CI[-0.04, 0.14]) had a smaller effect than published 

studies, d = 0.28, 95CI[0.20, 0.35]; β = 0.23, 95CI[0.11, 0.35], z = 3.84, p < .001. 

Bias-corrected model. PET-PEESE analyses also found that unpublished studies had a 

smaller effect (d = -0.14, 95CI[-0.25, -0.03]) than published studies (d = -0.00, 95CI[-0.10, 

0.10]; β = 0.15, 95CI[0.01, 0.29], z = 2.07, p = .038), however unpublished studies found a 

consistency effect, where people were more cooperative during the dependent measure, whereas 

published studies effect sizes did not differ from zero. See Table 1A.1.  

 

Location of Study 

 

We dichotomized the location of the study into online studies and in-person studies. In person 

studies included those conducted in classrooms, field experiments, and laboratory experiments.  

Naïve model. We found that the mean effect size differed by location (β = 0.25, 

95CI[0.12, 0.38], z = 3.83, p < .001); the moral licensing effect size was not statistically different 

from zero for online studies (d = 0.07, 95CI[-0.02, 0.17], whereas a small-medium summary 

effect size was obtained for in-person studies (d = 0.32, 95CI[0.23, 0.41]).  

Bias-corrected model. When PET-PEESE was applied, location of study still moderated 

the effect (β = 0.18, 95CI[0.04, 0.31], z = 2.62, p = .009), with online studies (d = -0.05, 95CI[-

0.16, 0.06]) having a smaller effect than in-person studies, d = 0.13, 95CI-0.00, 0.26]. Although 

the effect size of the online studies did not differ from zero, the effect size for in-person studies 

was marginally significant (p = .055), suggesting that online studies do not elicit a moral 

licensing effect, but a small moral licensing effect is elicited in in-person studies.  

 

Monetary Dependent Measure.  

 

Naïve model. The moral licensing effect was moderated by incentivization. As predicted, 

there was a marginally smaller moral licensing effect for dependent measures that were paid (d = 

0.10, 95CI[-0.06, 0.25]), than when dependent measures were hypothetical, d = 0.26, 95CI[0.18, 

0.34]; β = 0.16, 95CI[-0.02, 0.33], z = 1.79, p = .073. 

Bias-corrected model. Similarly, PET-PEESE indicated that hypothetical DVs (d = 0.04, 

95CI[-0.07, 0.16]) had a marginally larger effect size than monetary DVs (d = -0.11, 95CI[-0.27, 

0.06] β = 0.15, 95CI[-0.01, 0.31], z = 1.90, p = .058). However, neither effect was statistically 

different than zero.  

 

Type of Control Condition.  

 

Naïve model. The moderator analysis of type of control condition was trending (β = 0.12, 

95CI[0.02, 0.26], z = 1.74, p = .082), with negative controls (d = 0.27, 95CI[0.15, 0.34]) having a 

larger effect size than neutral controls, d = 0.15, 95CI[0.08, 0.22].  

 Bias-corrected model. The PET-PEESE analysis replicated this finding (β = 0.13, 

95CI[0.00, 0.26], z = 2.01, p = .045), with negative controls (d = 0.07, 95CI[-0.06, 0.21]) having 
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a significantly larger effect size than neutral controls (d = -0.06, 95CI[-0.17, 0.05]), however 

neither effect statistically differed from zero.  

 

Independent & Dependent Variables in Same Domain vs Different Domain.  

 

Naïve model. The moral licensing effect size was not moderated by the independent and 

dependent variables being in the same (d = 0.17, 95CI[0.10, 0.24]) or different domains, d = 

0.26, 95CI[0.14, 0.38], β = -0.09, 95CI[-0.22, 0.05], z = -1.31, p = .192. 

Bias-corrected model. PET-PEESE replicated the above analysis; the moral licensing 

effect size did not differ for studies where the first and section action were in the same moral 

domain compared to different moral domains, β = 0.07, 95CI[-0.06, 0.21], z = 1.10, p = .272. 

 

Domain of Effect (if same domain of independent & dependent variable).  

 

Naïve model. The domain of study influenced the moral licensing effect. That is, studies 

that investigated cooperative licensing (d = 0.10, 95CI[0.01, 0.19]) had a significantly smaller 

effect size, than those that investigated licensing in the discrimination domain (i.e., racial and 

gender discrimination), d = 0.31, 95CI[0.17, 0.45]; β = 0.31, 95CI[-0.04, 0.38], z = 2.42, p = 

.016. The effect size for environmental licensing fell between the other two (d = 0.22, 95CI[0.02, 

0.42]]), however was not statistically different from the other domains (ps > .272).  

Bias-corrected model. The model corrected using PET-PEESE indicated that there was a 

marginally larger effect size for discrimination studies (d = 0.09, 95CI[-0.09, 0.27]) than 

cooperation studies (d = -0.06, 95CI[-0.18, 0.06]; β = 0.15, 95CI[-0.02, 0.31], z = 1.78, p = .075). 

Again, neither discrimination nor cooperation domains were statistically different from 

environmental experiments, d = 0.10, 95CI[-0.10, 0.30]; discrimination: β = -0.01, 95CI[-0.24, 

0.23], z = -.08, p = .939; cooperation: β = -0.16, 95CI[-0.37, 0.05], z = -1.49, p = .136. Notably, 

however, none of the corrected effect sizes were significantly different from zero.  

 

Manipulation Type.  

 

Naïve model. The type of manipulation used to induce licensing moderated the moral 

licensing effect. The largest effect was found when participants reported future moral intentions 

(d = 0.57, 95CI[0.27, 0.88]), which was larger than all other licensing manipulations (ps < .080). 

The mean effect size of writing primes (d = -0.01, 95CI[-0.17, 0.16]) did not differ from zero and 

was smaller than the effect sizes of all other manipulations (ps < .071). Finally, similar effect 

sizes were found for all other manipulations: Imagined behaviours (d = 0.26, 95CI[0.10, 0.43]), 

recalling past behaviours (d = 0.18, 95CI[0.06, 0.31]), and behavioural measures (d = 0.24, 

95CI[0.16, 0.37]), ps > .357. 

Bias-corrected model. When this model was corrected with PET-PEESE, the effect size 

for intended behaviours (d = 0.36, 95CI[0.06, 0.65]) was larger than all others (ps < .048) and the 

effect size for writing primes (d = -0.26, 95CI[-0.44, -0.08]) was smaller than all other 

manipulation types (ps < .027). Only writing primes and intended behaviours differed from zero, 

with writing primes producing a consistency effect and reporting future intentions producing a 

moral licensing effect.  
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Participant Culture.  

 

Naïve model. As in Simbrunner and Schlegelmilch’s (2017) meta-analysis, we found an 

effect of participant culture. However, unlike their meta-analysis we do not find a clear pattern of 

results. For example, North American and continental European participants had mean effect 

sizes of d = 0.25 (95CI[0.17, 0.33]) and d = 0.18 (95CI[0.09, 0.29]), respectively, while studies 

in the United Kingdom had a mean effect size of d = -0.45 (95CI[-0.84, -0.07]). It is unusual that 

North American and European participants would respond similarly, whereas UK participants – 

who should be culturally similar to either North Americans or to other Europeans – would 

respond in the opposite direction. Contrastingly, d = -0.17 (95CI[-0.43, 0.09]) was obtained for 

Asia, although this effect did not differ from zero. Additionally, the effect size for Australians 

did not differ from zero (d = 0.02, 95CI[-0.40, 0.44]), while the effect was marginally positive 

for Africans, d = 0.37, 95CI[-0.07, 0.82]. Moreover, the majority of these cultures had 5 or fewer 

effect sizes included in the analysis and should be interpreted with caution (see Table 1A.1). 

Because of this, the effect size differences may be due to other experimental factors other than 

the participants’ cultures, such as manipulation type, domain, observation, or ambiguity.  

Bias-corrected model. The analysis with PET-PEESE also indicated that culture 

moderated the moral licensing effect. Again, there was no clear pattern of culture, with the UK 

(d = -0.59, 95CI[-0.94, -0.24]) and South East Asia (d = -0.51, 95CI[-0.78, -0.24]) having the 

only two effect sizes that were different than zero, both producing medium-sized consistency 

effects. Thus, these differences are likely due to other experimental factors.  

 

Meta-Regression Analyses4 

 

To determine the unique effect of each moderator variable while controlling for the 

others, we conducted two meta-regression analyses (see Table 1A.2). The first model 

investigated the effects of observation and ambiguity on the moral licensing effect. The meta-

regressions use dichotomized variables, so for this analysis (Model 1), we dichotomized the 

observation variable into “No Observation” and “Some Observation”; the latter category 

included both the Some Observation and Explicit Observation ratings because only seven effect 

sizes were categorized as Explicit Observation. Ambiguity was dichotomized into “Less 

Ambiguity” which included the Little-to-No Ambiguity, the Some Ambiguity, and the Moderate 

Ambiguity conditions, and “More Ambiguity” which only included the High Ambiguity 

condition. This was determined based on the results obtained from the moderator analysis, which 

revealed that the three former categories were not statistically different from one another. We 

must note that we pre-registered a slightly different analysis, where we stated we would examine 

only the high/low categories of both the observation and ambiguity variables. Because there were 

few studies that fell into some of the categories, we chose to deviate from the planned analysis 

and combine categories based on the results obtained from the moderator analyses. We replicated 

this analysis and included the interaction effect between observation and ambiguity for Model 2.  

 

4 We wanted to include publication status as another predictor in these models, however the rma function in the 

metaphor R package omitted it because it was ‘redundant’ with the Ambiguity variable. Therefore, it was excluded 

from analyses.  
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 Naïve models. Results from Model 1 (see Table 1A.2) revealed that both observation (β 

= 0.21, 95CI[0.07, 0.36], z = 3.05, p = .002) and ambiguity (β = 0.26, 95CI[0.11, 0.42], z = 3.26, 

p = .001) influenced the moral licensing effect. This model accounted for 24% of variance in the 

moral licensing effect, however there was still substantial heterogeneity left unaccounted for 

(67%). Both observation and ambiguity significantly influenced the moral licensing effect in this 

analysis. Model 2 replicated the findings from Model 1, where both observation (β = 0.22, 

95CI[0.07, 0.38], z = 2.87, p = .004) and ambiguity (β = 0.28, 95CI[0.09, 0.48], z = 2.85, p = 

.004) predicted the moral licensing effect. However, observation and ambiguity did not interact 

(β = -0.06, 95CI[-0.40, 0.27], z = -0.38, p = .713).  

 Bias-corrected models. Models corrected with PET-PEESE largely replicated the results 

from the naïve models; one minor difference was that in Model 1 the observation variable was 

trending instead of statistically significant. 
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Table 1A. 2 Meta-Regression Models 

 Meta-Regression Models (k = 106) and Dummy Variables for Observation and Ambiguity (Model 1) and with their Interaction (Model 2) 

Model Coding        

  0 1 B 95% CI SE z p I2 R2 

NAÏVE MODELS          

Mode1 1      QM = 20.66 <.001 67.18 24.28 

 Intercept*   .09 [.01, .18] .04 2.30 .022   

 Observation** Low Some/High .21 [.07, .36] .07 3.05 .002   

 Ambiguity** Little-to-No/Some/ 

Moderate  

High .26 [.11, .42] .08 3.26 .001   

Mode1 2: Interaction      QM = 20.57 <.001 67.44 24.85 

 Intercept*   .09 [.01, .18] .04 2.13 .033   

 Observation** Low Some/High .22 [.07, .38] .08 2.87 .004   

 Ambiguity** Little-to-No/Some/ 

Moderate  

High .28 [.09, .48] .10 2.85 .004   

 Observation/Ambiguity 

Interaction 

- - -.06 [-.40, .27] .17 -.38 .713   

PET-PEESE          

Mode1 1      QM = 38.97 <.001 62.90 38.46 

 Intercept   -.04 [-.14, .06] .05 -.79 .428   

 Observation† Low Some/High .13 [-.01, .26] .07 1.86 .063   

 Ambiguity** Little-to-No/Some/ 

Moderate  

High .23 [.08, .38] .08 3.00 .003   

 Variance***   3.59 [1.84, 5.34] .89 4.02 <.001   

Mode1 2: Interaction      QM = 39.26 <.001 63.00 37.95 

 Intercept*   -.05 [-.15, .05] .05 -.92 .356   

 Observation** Low Some/High .15 [.00, .30] .07 1.96 .050   

 Ambiguity** Little-to-No/Some/ 

Moderate  

High .27 [.08, .45] .09 2.84 .005   

 Observation/Ambiguity 

Interaction 

- - -.11 [-.43, .21] .16 -.66 .509   

 Variance***   3.63 [1.88, 5.39] .90 4.05 < .001   
Note. * indicates significance at p < .05, ** at p < .01, and † at p < .06;  I2 refers to the residual heterogeneity that is unaccounted for while R2 is the amount of heterogeneity accounted for by the model. 
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1.1.5 Discussion 

 

We aimed to complete the most comprehensive meta-analysis of moral licensing to-date, 

where we tested whether the underlying mechanism for moral licensing was based on self-image 

(i.e., self-observed) or reputation (i.e., other-observed). Additionally, we tested additional 

methodological moderators of moral licensing.  

 

Overall Effect of Moral Licensing 

 

Without bias-corrections, we found a small overall effect of moral licensing (d = 0.18), 

which was smaller than the effect size reported by Blanken and colleagues (2015) and 

Simbrunner and Schlegelmilch (2017), but similar in size to that reported by Ferguson (2019) for 

the moral licensing literature (without the foot-in-the-door experiments) and by Kuper and Bott 

(2018) when publication bias was modeled using a three-parameter-selection-model (3-PSM). 

However, when we modeled publication bias using PET-PEESE, the effect size estimate was not 

different than zero which indicates that the overall moral licensing effect is no different than 

zero. This replicated the results obtained by Kuper and Bott (2018) when they used PET-PEESE. 

We must note that although PET-PEESE has been found to out-perform many other bias-

corrections for meta-analyses (Carter et al., 2018; Stanley & Doucouliagos, 2014), it has been 

found to underestimate the true average effect under conditions that are common in social 

psychology (Carter et al., 2018; Stanley, 2017). Therefore, we used a second type of bias-

correction to replicate this finding (i.e., 3-PSM), which also yielded a null result.  

 Based on the sample of the available literature analyzed in this meta-analysis, the results 

suggest that, at best, the overall effect size of the moral licensing effect is small, but more likely 

does not differ from zero. Although one interpretation is that the effect does not exist, we instead 

put forward that a considerable proportion of the moral licensing literature assumed that the 

moral licensing effect was based on self-image, and therefor investigated the effect using 

methodologies that were unlikely to elicit a moral licensing effect (i.e., without observation). As 

such we propose the moral licensing effect is real, but only when people are observed by others. 

We discuss this further in the next section.  

 

The Moral Licensing Mechanism: Testing a Reputation-Based Theory 

 

Much of the moral licensing literature suggests that moral licensing is calibrated through 

one’s self-image; once someone establishes that they are a ‘good person’ to themselves, they are 

then ‘licensed’ to behave less morally (Conway & Peetz, 2012; Monin & Miller, 2001; Sachdeva 

et al., 2009). However, studies have not directly assessed this mechanism. Moreover, several 

non-replications of the moral licensing effect (e.g., Barclay, unpublished; Blanken, van de Ven, 

Zeelenberg, & Meijers, 2014; Boyd, 2014; de Jong, 2017; Ferguson, 2019; Rotella & Barclay, 

2020) have cast doubt on this proposed mechanism and have led researchers to question whether 

the moral licensing effect exists at all (e.g., Blanken et al., 2014, 2015; Ferguson, 2019; Kuper & 

Bott, 2018).  

Along with other researchers (i.e., Miller & Effron; 2010; Lasarov & Hoffman, 2018), we 

theorized that the moral licensing effect is based on reputation: once someone establishes a 
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cooperative/moral reputation to others, they subsequently behave less morally/cooperative on a 

second task, compared to controls who did not establish a cooperative reputation. We tested a 

reputation-based moral licensing in contrast to the commonly assumed notion that moral 

licensing is calibrated through self-image, which posits that once establishes to themselves they 

are a moral/cooperative person, they subsequently behave less morally/cooperative on a second 

task, compared to controls who did not establish to themselves that they are a moral/cooperative 

person. We found that a much larger moral licensing effect when others were watching 

participants (d = .68 without corrections, d = .40 with bias-corrections), compared to when no 

one was watching (d = .13 without corrections, d = .02 with bias-corrections). This provides 

strong evidence that, in large part, the moral licensing effect is elicited through reputation-based 

mechanisms. That is, when people establish that they are a ‘good person’ to others, they 

subsequently don’t need to behave as morally to maintain that reputation (Barclay, 2016).  

 We found that observation moderated the moral licensing effect: larger effects occurred 

in studies where participants were explicitly observed by others during the moral licensing 

manipulation than in studies where participants were unobserved. This effect was maintained 

when online studies were excluded from analyses, and when publication bias was modeled using 

PET-PEESE. Likewise, online studies produced an effect size that was no different than zero, 

while in-person studies (i.e., lab, field, or classroom) had a small moral licensing effect in both 

the naïve and bias-corrected models. Given that in-person studies have more cues associated with 

observation than online experiments, such as experimenter interactions and co-location with 

others, this provides converging evidence that the moral licensing effect is influenced by 

reputation. If the moral licensing effect was calibrated through self-image, we would not expect 

the effect to vary based on observation or location of the study. Thus, this finding supports our 

theory that reputation-based signaling (i.e., advertising that one is good/moral to others) is the 

underlying mechanism for moral licensing.  

 

Other Methodological Moderators 

 

In addition to observation, we investigated several other methodological moderators. 

Some of these were previously investigated and had a priori predictions, while others were 

exploratory. We discuss each in turn.  

Ambiguity of DV. We posited that the ambiguity of the dependent variable (DV) would 

influence the moral licensing effect, where unambiguous DVs communicate clear information 

about one’s character (e.g. a moral or immoral person), while highly ambiguous DVs do not. 

Thus, we predicted that the moral licensing effect would be larger with highly ambiguous DVs 

because acting ‘badly’ in ambiguous conditions would be less likely to impact character 

evaluations because the information is not clearly ‘bad’. In other words, it would be harder to tell 

if someone is a bad person from an ambiguous DV than an unambiguous one. Notably, several 

other authors have made the same prediction (e.g., Effron, Cameron, & Monin, 2009; Effron & 

Monin, 2010; Ferguson, 2019; Lasarov & Hoffman, 2018; Merritt et al., 2010; Monin & Miller, 

2001; Mullen & Monin, 2016). 

Supporting this prediction, we found that DVs that were highly morally ambiguous 

produced larger licensing effects than DVs with Little-to-No-, Some-, and Moderate Ambiguity. 

The latter three categories (i.e., Little-to-No-, Some-, and Moderate Ambiguity) all had similar 
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effect sizes, and did not differ from zero in the bias-corrected model. Speculatively, participants 

may be less likely to license with DVs that allow observers to extract any reputational 

information from the measure than when observers cannot adequately extract reputation-based 

information from the DV (i.e., High Ambiguity).  

Alternatively, the ambiguity of the DV may be less important when participants felt 

unobserved – because it does not matter what information is being communicated when no one is 

watching. If this is the case, the effect of DV ambiguity may be underestimated because most of 

the experiments included in the analysis were unobserved. However, when observation and 

ambiguity were entered into the same model (naïve and bias-corrected), they both contributed to 

the moral licensing effect, but did not interact. We must note that this result is likely because the 

analysis was under-powered to detect an interaction effect if there was one; there were few 

experiments categorized as Explicit Observation and Low (k =3) or High Ambiguity (k =5).     

Lastly, the pattern of results for ambiguity conditions may be due to our coding methods. 

Although our coders had high levels of agreement, categorizing the ambiguity of the DV is a 

subjective and difficult task. Moreover, perceptions of ambiguity likely vary between individuals 

and according to different variables (e.g., culture, current events, experience). Thus, it is possible 

that there were discrepancies between the ambiguity perceptions of our coders and of 

participants in the moral licensing experiments. Despite this unexpected pattern of results for the 

Little-to-No-, Some-, and Moderate Ambiguity categories, the general prediction still held, with 

High Ambiguity DVs producing larger licensing effects than all three other categories in both the 

naïve and bias-corrected models.  

The observation and ambiguity moderator provide strong support to our interpretation of 

moral licensing as an effect calibrated by reputational information. People are very sensitive to 

cues that may influence their reputation (e.g., Sparks & Barclay, 2013), which in turn influences 

their behaviours (e.g., Andreoni & Petrie, 2004; Barclay, 2004; Barclay & Willer, 2007; 

Milinski, Semmann, & Krambeck, 2002a, 2002b; Rege & Telle, 2004; Sylwester & Roberts, 

2010; Wedekind & Milinski, 2000), and reputation-based information is often use to make 

cooperative decisions, such as partner choice (Barclay & Willer, 2007, Sylwester & Roberts, 

2010).  

After people have established to their observer that they are a cooperative or moral 

person, they could subsequently behave less cooperatively (but not so uncooperative that they are 

deemed a moral hypocrite) than if they had not established a good reputation. We theorize that 

this is because maintaining a reputation is less costly (e.g., time, effort, money) than creating one 

in the first place. In other words, once someone has established a good reputation, behaviours 

that are consistent with that reputation even if they are to a lesser degree, might be sufficient to 

maintain that reputation, whereas this is not the case for someone who has not established a 

cooperative reputation. Take this scenario: John has $10 in his hand. He just finished donating 

blood with his new colleague Mike, when he is approached by someone asking for a donation to 

support cancer research. John donates $2, and puts the rest of the money in his pocket. In this 

case, Mike might still think that John is a generous person because he opted to donate. On the 

other hand, if John had not donated blood first, Mike might think that John was cheap or 

uncaring because he only donated $2 out of $10. Notably, however, there has been very little 

work conducted on how subtle sequential consistencies or discrepancies influence how people 

calibrate reputation-based judgments, and how these impressions are updated given prior 
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knowledge. More work in this area is needed to fully understand behaviours such as moral 

licensing.  

Moreover, this interpretation of how the moral licensing effect work is consistent with the 

effect size estimates we obtained. The largest bias-corrected estimate was a Cohen’s d of 0.40 for 

studies that were explicitly observed. Often, this is interpreted as a small to medium effect, and 

suggests that although people who have first completed a moral licensing manipulation are 

subsequently less moral or cooperative, they are only slightly less so then their counterparts in 

the control condition. Licensed people aren’t suddenly behaving terribly – they aren’t 

committing crimes or other antisocial actions. In fact, we posit that if the option to behave badly 

after a license has been acquired is too costly to one’s reputation, such that the action signals 

information that is too inconsistent with their reputation, people will be unlikely to license in 

these conditions. Thus, as predicted, it is not a large effect.  

Publication Status. Unsurprisingly, published studies had larger effect sizes than 

unpublished studies for both naïve and bias-corrected models, replicating the results in previous 

meta-analyses. However, the effect size for published studies in the bias-corrected model did not 

differ from zero, whereas participants in unpublished studies were found to be more cooperative 

during the DV than controls (i.e., significant negative effect). 

Control Condition. The type of control condition also moderated the moral licensing 

effect, with negative controls having a larger effect than neutral controls, although the estimated 

effect sizes from the bias-corrected models did not differ from zero. Despite the larger effect 

size, we recommend that researchers designing moral licensing studies use neutral over negative 

controls because they provide a better baseline of moral behaviours.  

Domain consistency. As predicted, domain consistency (i.e., same vs different) did not 

moderate the moral licensing effect, which replicated the findings of two previous meta-analyses 

(Blanken et al., 2015; Simbrunner & Schlegelmilch, 2017). This is contrary to mental accounting 

theory (Thaler, 1985), which proposes that people are more likely to behave immorally within 

the same domain. Moreover, this is inconsistent with Ferguson’s (2019) meta-analysis findings 

which found a licensing effect for studies in different domains and a consistency effect for those 

within the same domain. However, Ferguson’s (2019) meta-analysis also included the foot-in-

the-door literature which has systematic differences in methodology compared to the moral 

licensing literature, and may operate with a different underlying mechanism.   

We propose that this discrepancy can be accounted for based on what is being signaled. 

That is, if the actions signal similar characteristics even if they are in different domains (e.g., 

behaving pro-environmentally and cooperatively are in different domains, but both signal moral 

character and prosociality; see Figure 1A.2), people will be more likely to license than if they 

signal different types of characteristics. For example, if people engage in a pro-environmental 

behaviour then engage in a cheating task (as in Mazar & Zhong, 2010) both behaviours give 

signals of moral character. The first action allows a person to establish a reputation as a good 

person, therefore giving them more opportunity to license because they have already established 

a reputation as a moral person.  

On the other hand, if there were two behaviours that signaled two completely different 

characteristics, such as lifting heavy weights (a non-moral action signaling toughness) then 

having the opportunity to cheat (signaling moral character), we would not expect people to 

engage in licensing because their established reputation (i.e., toughness)  would not license them 
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to behave immorally (although it might license them to slack off on a subsequent strength-based 

effort). We must note, however, that we could not test this prediction in the current meta-analysis 

because all behaviours were in the moral domain, and this theory (although predicted) is still 

speculative. Future work is needed to determine how signaling different characteristics influence 

licensing effects. Given this, we also predict that licensing would occur in other (non-moral) 

contexts, as long as the character being signaled in both tasks is the same. For example, if 

someone demonstrates that they can lift heavy weights, they may subsequently put less effort 

into carrying multiple heavy items at a single time.  

Domain Estimates. To our knowledge, our study was the first analysis to estimate the 

moral licensing effect by domain. Although domain moderated the effect in both the naïve and 

bias-corrected models, with discrimination studies having a larger effect than environmental or 

cooperation studies, none of the bias-corrected effect size estimates differed from zero. We 

speculate that the effect sizes in discrimination studies may be larger because they also tend to 

have more ambiguous DVs (e.g., job hiring tasks) than environmental and cooperation 

experiments, which often have less ambiguous DVs (e.g., ratings of environmental 

responsibility, donation tasks). Thus, these domain estimates are likely confounded with 

systematic differences in study variables and procedures. Alternatively, it is possible that each 

domain differs in how reputational benefits are attributed. For example, people may gain more of 

a good reputation for being non-discriminative in the first instance than for being cooperative, 

and thus would be more likely to license in the former. Future research is needed to determine 

how different kinds of reputations are evaluated. 

Monetary DV. We predicted that DVs in which participants could earn money would 

produce smaller licensing effects than hypothetical measures because paid DVs implicitly had 

competing interests with consequences (i.e., participants had to balance their want/need of 

money with wanting to be prosocial), whereas the competing interests for hypothetical DVs were 

less pronounced (i.e., honesty and prosociality) and were without actual consequence. Moreover, 

studies in other domains have found payment to reduce effect sizes (e.g., Amir, & Rand, 2012; 

Bühren & Kundt, 2015; Irwin, McClelland, & Schulze, 1992; Rotella, Fogg, Mishra, & Barclay, 

2019). Thus, we theorize that incentivization would moderate the effect because monetary DVs 

are less ambiguous, or because that participants might overstate their preferences when 

responding to hypothetical measures (Camerer & Hogarth, 1999; List & Gallet, 2001).  

The results were consistent with our predictions, with monetary DVs having smaller 

effect size estimates in both the naïve and bias-corrected models. Neither the monetary or 

hypothetical effect sizes did not differ from zero in the bias-corrected model. Thus, we must note 

again that PET-PEESE has been found to underestimate true effect sizes (Carter et al., 2018; 

Stanley, 2017). Additionally, these results are similar to those of Ferguson (2019), who found a 

larger effect size associated with hypothetical DVs than behavioural ones.  

Licensing Manipulation. The manipulation type moderated the moral licensing effect. 

Notably, reporting future intended behaviour created the largest moral license, which was also 

the only statistically significant licensing effect in the bias-corrected model. Note, however, that 

this result was based on only five studies which included several experiments where participants 

were ‘explicitly observed’. Therefore, this effect is confounded with observation, whereas the 

other manipulation type categories are less influenced by observation. Thus, we cannot make 

strong conclusions about the precise influence of manipulation type.  
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 Recall tasks, behavioural tasks, and imagining tasks all produced small moral licensing 

effects in the naïve model, but none of these effects differed from zero when bias-corrections 

were applied. In the naïve model, writing primes did not induce moral licensing, but when a bias-

correction was applied writing primes were found to have a significant effect where participants 

were more cooperative after being licensed (i.e., a consistency effect). Again, we must caution 

that these results may be confounded with other methodological variables. Despite this issue, 

these results can still help inform methodological choices for future experiments. We speculate 

that writing primes may be less effective at communicating reputation-based information, and as 

a result be less likely to induce a moral licensing effect. We suggest that manipulation should be 

chosen based on how well they communicate information about the participants’ characters, 

because these would be most likely to create a moral licensing effect.  

Participant Culture. As found by Simbrunner and Schlegelmilch (2017), culture 

moderated the moral licensing effect. We replicated their results, where a small licensing effect 

was found for North America and Europe, and a consistency effect for South-East Asia 

(Simbrunner & Schlegelmilch, 2017), however the effects for North America and Europe did not 

differ from zero in the bias-corrected model.  

In addition to these cultures, we also included recent experiments conducted in the UK, 

Australia, Asia, and Africa. For these, the pattern of results was not consistent with cultural 

explanations. That is, theoretically, the UK should be similar to Europe and/or North America, 

however in the naïve model the UK produced a moderate consistency effect whereas Europe and 

North America produced licensing effects. In other words, the UK produced effects that were the 

opposite of those in North American and Europe. Additionally, these cultures would be 

predictably similar to Australia, but neither a licensing or consistency effect was found for 

Australia. In the bias-corrected model, most effect sizes did not differ from zero, and the only 

two cultures that produced a significant consistency effect were the UK and Asia – which again, 

is not consistent with cultural explanations.   

 These “cultural” differences are likely the product of systematic differences in study 

methodology rather than culture. Notably, all these cultures (with the exception of North 

America and Europe) had five or fewer studies included in each category. The studies within a 

culture were usually conducted by a single lab group, who consistently used similar 

methodology. Thus, what appear to be cultural differences in the moral licensing effect are more 

plausibly caused by methodological differences in the experiments. Thus, from these data we 

cannot draw conclusions about cultural differences in the moral licensing effect. A large-scale 

cross-cultural effort with a single methodology would be required to assess cultural differences 

in the moral licensing effect. More generally, we caution researchers against invoking cultural 

explanations unless a single methodology is used in all locations.  

 

Considerations for Future Studies on Moral Licensing 

 

This analysis provides useful information on how to design experiments on moral 

licensing. First of all, the effect is more likely to be found when designs trigger participants’ 

reputational concerns. Specifically, experiments should: (1) have participants be observed during 

both the licensing manipulation and assessment of the DV; (2) use morally unambiguous 

licensing manipulations that clearly establish participants’ good character; (3) use morally 
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ambiguous dependent variables which convey less character information; and (4) consider 

whether the characteristics being signaled in the licensing manipulation are the same as the 

characteristics being signaled in the dependent variable. Note that we did not assess the 

ambiguity of the licensing manipulation in this effort (recommendation #2 above), however this 

recommendation follows logically from the theory presented in this paper. Moreover, our results 

suggest that incentivizing dependent measures may reduce the moral licensing effect size, 

although it is still unclear why this is the case.  

We also recommend that researchers use neutral over negative controls because neutral 

controls assess baseline behaviours, whereas negative controls do not. Rather, negative controls 

should be considered a different experimental manipulation.  

This analysis can also be used to estimate effect sizes for future studies. We note that the 

effect sizes should be interpreted with caution. Many of the variable estimates are confounded 

with other methodological variables because experimental designs tend to systematically vary 

together, for example discrimination studies tend to use ambiguous DVs, and a disproportionate 

number of unpublished studies were conducted online. Therefore, we recommend using the more 

conservative estimates (i.e., bias-corrected) for these analyses, such as d = .40 for explicitly 

observed studies with ambiguous dependent measures. 

 

Additional Reputation-Based Interpretations and Predictions for Moral Licensing  

 

Some moral licensing studies have found that expressing future intentions of behaving 

cooperatively increases licensing in the present, termed prospective moral licensing. For 

example, expressing intentions to donate blood increases the likelihood of stating racist attitudes 

in the present (Cascio & Plant, 2015). We propose that although participants have completed the 

action, expressing future intentions of cooperative or moral behaviour may be enough to 

establish a cooperative reputation. Future studies should investigate if simply stating future 

intentions leads observers to make reputation-based judgements based on the expressed 

information.  

 Several moderators have also been found to influence the moral licensing effect, such as 

recalling a recent behaviour elicits a moral licensing effect, while a distant one does not (Conway 

& Peetz, 2012). This suggests that there may be a temporal effect for reputation-based 

judgements, where observers give more weight to recent events when making character 

judgments. We speculate that this would also be influenced by the size of the action. For 

example, organizing a large charity event to support research in childhood cancer a year ago may 

be more likely to influence to character judgements than watering a neighbours’ plants while 

they were away last weekend. In other words, the cost and size of the signal will likely influence 

the moral licensing effect (Lasarov & Hoffmann, 2018). 

A few papers have also found that a moral licensing effect is found when people are first 

primed with a statement that they made progress towards their prosocial goals such as 

environmentalism, but not when they are reminded that they made a commitment towards those 

goals (Geng et al., 2016; Susewind & Hoezl, 2014). We posit that this finding is consistent with 

a reputation-based interpretation of the moral licensing effect. If someone is reminded of their 

past moral progress, it allows them to establish a reputation for being successful in pursuing their 

cooperative or moral goals, allowing them to subsequently license. If observers had knowledge 
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that participants made progress with their goal, then behaved in a way that made less progress, 

this would not likely cause much damage to participants’ reputation in the observer’s eyes. On 

the other hand, priming commitment can be a reputation threat. If an observer sees that a 

participant commits to a goal, sees them behave consistently with their goal, then subsequently 

less consistently, this can lead the observer to judge the participant as uncommitted, and even 

damage their moral reputation (e.g., be judged as a hypocrite). Thus, the finding that progress vs 

commitment primes moderate the moral licensing effect may also be calibrated through 

reputational incentives. These ideas, however, are purely speculative and should be investigated. 

Additionally, effect size differences across different domains may occur because one 

domain offers more/less reputational benefits than the other (i.e., people may have different 

moral attitudes for different domains). For example, people may judge someone as being more 

prosocial for not discriminating than simply being cooperative. Future research should 

investigate how judgers perceive reputations in different domains, as well as how these 

reputations transfer across domains.  

 We also speculate that reputation would only calibrate the moral licensing effect when 

the observers care about that reputation. For example, if someone behaves pro-environmentally 

in front of someone who they know does not care about the environment (e.g., a climate change 

denier), this may not lead to a moral license because their action would not have influenced their 

reputation in the eyes of the observer. By contrast, if the observer was strongly pro-

environmental and one’s behaviour had strong reputational benefits in the eyes of the observer, 

we predict we would be more likely to detect a moral licensing effect. Preliminary support for 

this hypothesis is provided by Truelove and colleagues (2016) who found that Democrats 

licensed pro-environmental behaviours, while Republicans did not.  

Thus, we propose that the moral licensing effect is not just a property of the actor, but 

also of the observer. Specifically, we predict that moral licensing would be stronger when the 

actor knows that they will earn great reputational benefits from the observer, compared to when 

they know they will not. Furthermore, we predict that the moral licensing effect will be stronger 

when the licensing manipulation and DV are performed in front of the same observer than in 

front of two different observers, although we would still predict an effect with two different 

observers if the actor knows that the two observers will have opportunities to gossip. People have 

been found to behave more cooperatively under threats of gossip (Feinberg, Willer, & Shultz, 

2014; Wu, Balliet, & Van Lange, 2016). Moreover, people willingly share information about 

previous cooperative and uncooperative behaviours, which are then used to calibrate future 

behaviours with those interaction partners (Feinberg, Willer, & Shultz, 2014). Thus, we expect 

that people may license under threats of gossip because their established reputation can be shared 

with others. In fact, Monin and Miller’s (2001) finding that participants licensed both when the 

licensing manipulation and DV were performed in front of the same experimenter and when they 

were performed in front of two different experimenters may be attributed to the potential of 

gossip. Future research is needed to test these predictions.  

 Lastly, we propose (alongside Lasarov & Hoffmann, 2018) that researchers should 

consider the costliness of behaviours for the licensing manipulation when designing future 

studies. The more costly the behaviour, the more likely one will establish our reputation as a 

good or moral person. For example, we predict that participants would be more likely to license 

after spending a day volunteering for a non-profit organization than after simply “liking” the 



 

 

39 

 

Facebook page of that organization (i.e., “clicktivism”). The former is much more costly than the 

latter, taking time and energy, and is much more indicative of one’s character. In other words, we 

would expect more licensing after participants engage in stronger and more costly reputational 

signals. However, there may be an upper limit to the costliness of signals if ‘grand cooperative 

gestures’ are confounded with other less-desirable signals, such as prestige-seeking (see Bird, 

Ready, & Power, 2018), which may reduce the moral licensing effect. 

 

Importance of a Theory-Driven Approach 

 

In light of the numerous failed replications of the moral licensing effect, multiple 

researchers questioned whether this effect exists at all (e.g., Blanken et al., 2014; 2015; Kuper & 

Bott, 2018). Given that social psychology has been in a replication crisis over the past five years, 

where many well-known effects have not replicated (e.g., ego-depletion and power-posing, 

Hagger et al., 2016; Garrison, Tang, & Schmeichel, 2016), it is easy to jump to the conclusion 

that the moral licensing effect does not exist, based on the numerous failed replications. 

Although this conclusion is warranted for many effects in the literature, without understanding 

the underlying mechanism and how they fit within a general theoretical framework, it is difficult 

to determine why unexpected results are incongruent with the rest of the literatures and how they 

fit within the general theory (Muthukrishna & Henrich, 2019). 

Here, we demonstrate the importance of using a general theoretical framework to help 

resolve the question of whether an effect exists or not and determine when it will be most likely 

be found. Specifically, using an evolutionary functionalist approach and well-supported 

reputation-based theories, we showed that the predominant (untested) theory – that moral 

licensing was calibrated through one’s self-image – was not accurate. Instead, we demonstrated 

that the underlying mechanism of the moral licensing effect is based on reputation, which is 

consistent with the failed replication attempts. For example, Urban, Bahník, and Kohlová’s 

(2017) failed replications of Mazar and Zhong (2010) were conducted online, where reputation 

was not at stake. Similarly, Blanken and colleagues (2014) in-lab replications had minimal 

reputation-relevant cues (unobserved and used a writing prime task) and also attempted to 

replicate the moral licensing effect online. Similarly, Barclay’s (2014), Ferguson’s (2019), 

Rotella’s (2015) and Rotella and Barclay’s (2019) attempted moral licensing studies were all 

done online and yielded null results. We now know that all these attempts used methods unlikely 

to elicit a moral licensing effect. 

Furthermore, this theoretical framework and results of the meta-analysis help clarify 

when and why we would expect a prior moral behaviour to reduce subsequent moral decisions. 

Specifically, when observers are making reputational judgments based on sequential moral or 

cooperative behaviours, we would expect a licensing effect (d > 0 in this meta-analysis). When 

they aren’t, we expect that prior moral behaviours have no influence on subsequent moral 

decisions (a d = 0 in this meta-analysis).  

Moreover, we can extend this logic to when people are subsequently more cooperative 

during the second task (i.e., a foot-in-the-door effect, d < 0 in this meta-analysis). We speculate 

that this would also be a reputation-based effect but in the opposite direction. That is, the initial 

behaviour would have to be small and ambiguous (i.e., not very diagnostic of one’s character) 

and the dependent measure would have to be a more costly and an unambiguous signal of one’s 
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character. Declining to engage in the second task would be a reputational threat – signaling to the 

observers that one is not a moral or cooperative person, or even a hypocrite.  

Likewise, moral compensation and moral cleansing (i.e., where one is initially bad but 

then behaves more cooperatively, see Ferguson, 2019) are likely calibrated by reputation-based 

mechanisms. When someone has behaved immorally, they risk the reputation of a bad or 

immoral person. Thus, to regain a good reputation, they behave more cooperatively and morally 

than they otherwise would have (i.e., moral compensation effect). Given this, we also would 

predict that moral compensation would be more likely to occur when participants are being 

watched, when the initial behaviour is highly diagnostic of one’s immoral character (i.e., 

unambiguously bad), and when the dependent measure is highly diagnostic of one’s moral 

character (i.e., unambiguously good).  

 

Limitations and Future Directions 

 

This meta-analysis is not without limitations. First of all, the experiments included in the 

meta-analysis were not designed to test our variables of interest. To bridge this gap, we 

developed observation and ambiguity scales to create codes for these variables. However, many 

of the papers did not include the exact methodological information required to make clear 

judgements. As a result, many of these judgements were subjective.  

 Secondly, meta-analysis is a correlational method. Therefore, the results of the moderator 

analyses cannot be seen as causal evidence. Large-scale high-powered experimental efforts that 

manipulate observation and ambiguity are needed to confirm the findings in this paper. This may 

be difficult, given that the highest-powered studies tend to be online, and online studies have 

much lower observability. Nevertheless, we would encourage researchers to either use ways of 

implementation reputation online, or using high-powered laboratory studies.  

 Third, some of the present analyses deviated from our pre-registered analysis plan. These 

deviations were justifiably done and data-driven; we lacked the power due to few studies in some 

cells or the pattern of results was not expected. However, further confirmations of these effects 

should be done.  

  Moreover, although we tested reputation-based mechanisms, testing how these decisions 

are calibrated was beyond the scope of this paper. We still do not know specifically how they 

work. For example, we do not know if moral licensing operates through moral credits or 

credentials, or both. Further work in this area is needed to understand the exact mechanisms at 

play.  

Additionally, Lasarov and Hoffmann (2018) outline many predictions about social moral 

licensing effects, which include the effects of construal, moral hypocrisy, and moral stake for 

individuals and group-based behaviours. In this paper we only examine a few predictions that 

could be derived from a social moral licensing perspective. There are plenty of possibilities and 

future avenues of research outlined in this paper and by Lasarov and Hoffman (2018).  

Lastly, we only tested our reputation-based theories in one possible body of literature. As 

mentioned above, these theories could be tested in the foot-in-the-door, moral consistency, moral 

cleansing, and door-in-the-face literatures. Thus, although this paper provides a comprehensive 

overview of the moral licensing effect, it only provides preliminary evidence for the overarching 



 

 

41 

 

reputation-based framework we outline. Further reviews, meta-analyses, and experimental efforts 

in these bodies of literature are needed to confirm (or disconfirm) these theories.  

 

1.1.6 Conclusion 

 

Moral licensing is a social effect, which appears to be calibrated through reputation-based 

mechanisms, rather than self-image mechanisms. Specifically, we found that people are more 

likely to get a moral license whey they are being observed compared to unobserved. 

Additionally, we found that there is a larger moral licensing effect when the dependent measure 

is not very diagnostic of one’s character (i.e., highly ambiguous). This meta-analysis reconciles 

the apparent discrepancies in the moral licensing literature by indicating when and why we 

would expect a licensing effect as opposed to a consistency effect, and outlines a theoretical 

framework which can be used to derive future predictions in this area. We estimate that moral 

licensing effect is a Cohen’s d of .40 when using optimal methods, such that participants are 

explicitly observed and the dependent measures are ambiguous. To date, the literature has largely 

ignored social influences on the moral licensing effect (Lasarov & Hoffman, 2018). Future 

studies should take into account if participants are being observed, by whom, and what 

information participants’ actions are communicating to the observers. 
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1.1.9 Supplementary Materials 

 

1.1.9.1 Rationale of Treatment of Experimental Moderators in Moral Licensing Studies 

Table S1A. 1.Rationale of Treatment of Experimental Moderators in Moral Licensing Studies 

Authors Study in 

which the 

moderator 

justification 

refers to 

Justification for Moderators  

(i.e. Inclusion/Exclusion justifications) 

Baraque-Duran, 

Pothos, Yearsley, & 

Hampton (2016) 

2 Only included: Stage 1; outcome-based mindset.  

Authors predicted a moral licensing in the outcome-

based mindset, and moral consistency for rules-based 

mind-set. Thus, we only included the outcome-based 

mindset in the present analysis.  

Barclay (2014) 1 Included: Compared neutral control vs normal 

licensing, and neutral control vs less licensing 

Bradley-Geist, King, 

Skorinko, Hebl, 

McKenna (2010) 

1, 2 Included both the ‘forced to write’ and ‘choice to write’ 

about minorities conditions.  

Although the authors predicted a larger effect in the 

choice condition, they did not predict that there would 

be no moral licensing effect in the forced condition. 

The forced condition still provides participants the 

opportunity to establish credits/credentials, and as a 

result it was included in our meta-analysis. 

Conway & Peetz 

(2012) 

1, 2 The authors predicted that moral licensing would not 

occur when participants would remember an action in 

the distant past. This may have reputation-based 

consequences because being slightly good a year ago 

would be unlikely to influence one’s present reputation. 

Therefore, we excluded the distant past condition from 

our analyses.  

Conway & Peetz 

(2012) 

3 This study examined whether participants considered 

the concrete steps involved in performing 

moral/immoral actions (action condition) or possessing 

moral traits (identity condition).  

Authors predicted licensing in the action condition, but 

not identity condition. Moreover, for a reputation-based 

interpretation of moral licensing, we would only expect 

a licensing in the action condition because actions carry 

reputation-based information, whereas simply stating 

how those traits would relate to their personality would 

not (or to a very small degree). Thus, we only included 

the action condition.   



 

 

43 

 

Cornelissen, 

Bashshur, Rode, Le 

Menstrel 

1, 2, 3 Only included outcome-based mindset.  

Authors predicted a moral licensing in the outcome-

based mindset, and moral consistency for rules-based 

mind-set. Additionally, not following the rules in front 

of an audience might have reputational costs, leading to 

a consistency effect. Thus, we only included the 

outcome-based mindset in the present analysis. 

Engelaar, Brohl, 

Richards & de Jong 

(2017) 

1 Not enough information to include neutral control, so 

used negative control.  

Ferguson (2019) 1b, 2a, 2b Excluded immoral intentions dependent measure 

because it was a one-sided prediction. That is, if an 

effect was found it could be attributed to moral 

licensing, but if it was not found it may or may not be 

attributable to moral licensing.  

Geng, Cheng, Tang, 

Zhou, & Ye (2016) 

2 Although the researchers predicted that there would be 

a larger licensing effect in the progress condition than 

the commitment condition, there were not enough stats 

provided to include only the commitment condition. 

Statistics were provided for the overall effect. Thus, we 

used the combined (progress and commitment 

conditions) stats.  

Green & Low (2014) 1 Included both the ‘private’ and ‘public’ conditions. 

Although the authors predicted a smaller effect in the 

public condition, this is contrary to the predictions 

made in the present analysis. Additionally, the public 

and private conditions were only imagined, and not 

really public/private.  

Lacasse (2017) 1 No a priori prediction for differences in the behaviour 

adoption with message condition or with self-report 

calendar condition; thus, both were included in this 

analysis.  

Lalot, Falomir-

Pichastor, & 

Quiamzade (2018) 

2 Excluded minority support condition because authors 

predicted it would produce a consistency effect. Also, 

when pro-environmental values are not supported by 

the majority of population (i.e. 12% in the minority 

condition), there would be no reputational advantage to 

being pro-environmental.  

Mann & Kawakami 

(2012) 

3 Compared progress feedback condition (where authors 

predicted a moral licensing effect) to no feedback 

condition instead of the negative feedback condition, as 

per inclusion criteria of using a neutral over a negative 

control when both were manipulated.  
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Noblet & McCoy 

(2017) 

1 We compared the Dose (green license) to No Dose (no 

green license), where the Does-Green and Dose-Not-

Green conditions were combined (both provided 

opportunities for moral licenses).   

Robitaille (2014) 1.1, 1.2 Participants either put their recalled behaviours in an 

envelope (closure condition) or not (no closure 

condition) before the experimenter collected them.  

Although the author predicted no licensing in the 

closure condition, we included both conditions because 

(a) the act of enclosing reports of past moral behaviours 

should not impact moral licensing if self-image is the 

mechanism, and (b) an alternative way to interpret this 

manipulation is that the experimenter can see responses 

in the no-closure condition, but not in the closure 

condition, thus it is a reputation-based manipulation.  

Rotella (2015) Chap 2, 

Study 1 

Excluded condition where participants were ‘watching 

others’ because a license was not established for 

themselves.  

Schwabe, Dose, & 

Walsh (2018) 

1, 2, 3 Authors predicted a moral consistency effect for 

prevention-focused manipulation. This manipulation 

had participants “describe two of their duties and 

obligations and wrote a short paragraph about them” 

and think about losses before recalling a past moral 

behaviour. If moral licensing was a reputation-based 

phenomenon, focusing on a loss or obligation might 

reduce the “licence” one gets from being a good person, 

because observers would not attribute a loss as a good 

action and obligations are not actions that one does 

because they are a good or moral person, but because 

they have to. Therefore, we would not expect licensing 

in these conditions and excluded conditions with these 

manipulations.  

Susewind & Hoelzl 

(2014) 

1, 2 The researchers predicted: a) a moral consistency effect 

among participants who were primed with their 

commitment towards a moral goal (commitment 

condition); b) a moral licensing effect among 

participants who were primed with their progress 

towards a moral goal (progress condition). Therefore, 

we excluded the commitment condition from both 

studies. See further justification in the discussion 

section of the manuscript.  

We also included the control condition in Study 1, 

because licensing was predicted to be found here.  
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Szekeres, Nouri, 

Saguy, & Halperin 

(unpublished) 

1 Participants read an empathy-inducing article, then 

were given the chance to disclose their 

feelings/empathy (disclosure condition), which can be 

interpreted as a moral self-license. However, when 

participants were not given the opportunity to disclose, 

there was no license. Thus, the no-disclosure condition 

was excluded.  

Urban, Bahník, & 

Kohlová (2019) 

2, 3 Moral licensing was not predicted for the conventional 

condition because no license was established. 

Therefore, we excluded this condition, and compared 

the green condition to the control condition.  
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1.1.9.2 Formulas to calculate effect sizes 

 

We will be using standardized mean differences. Cohen’s d based on means and standard 

deviations will be calculates using the following formulas: 

 
Where X1 and X2 are the sample means in the two groups and Swithin is the within-groups pooled 

standard deviation: 

 
Here n1 and n2 are the sample sizes in the two groups, while S1 and S2 are the standard deviations 

from the two groups. The variance of d will be calculated as: 

 
 

Where the square root of Vd is the standard error of d: 

 
Bias will be corrected for using Hedges’ g, presented in the following formulas where J is the 

correction factor and df are the degrees of freedom: 

 

 

 

 
Cohen’s d based on t values will be calculated with the following formula, where t is the t 

statistic from the t-test and n is the overall sample size (Rosenthal & Rosnow, 1991). Then the 

variance of d will be calculated using the formula above for and the bias corrections (above) will 

be applied.  
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Repeated measures effect size and standard deviations (Cumming, 2012) 

 

 
 



 

 

48 

 

1.1.9.3 Excluded Study List 

 

Table S1A. 2. Excluded Study List. 

 

Excluded Study List. These studies were assessed for eligibility at the final stage, where we 

examined each paper closely. Only studies that were clearly related to moral licensing are listed 

here.  

 

Author Year Study Reason 

Aquino et al. 2009 1 There was no self-licensing 

Aquino et al. 2010 2,3 Not a moral licensing study 

Aquino et al. 2010 4 Not enough information provided to 

calculate effect sizes (no group ns or 

standard deviations); no response from 

author 

Baraque-Duran, 

Pothos, Yearsley, 

& Hampton 

2016 3 Not enough information provided to 

calculate effect sizes; No response from 

authors 

Barclay  unpublished 2 Licensing toughness is not in the moral 

domain 

Blanken, van de 

Ven, & 

Zeelenberg 

unpublished 7, 7, 9, 9 

(from meta-

analysis) 

DV does not appear to be in moral 

domain; not enough information to include 

study 

Botchway 2014 all Unable to access dissertation or contact 

author 

Boyd 2014, 

unpublished 

honours 

thesis 

1 Not enough information provided to 

calculate effect sizes for all comparisons, 

they only reported enough information for 

a single statistically significant result, 

which we opted not to include for 

publication bias reasons 

Bradley-Geist, 

King, Skorinko, 

Hebl, & 

McKenna 

2010 3 Not enough information provided to 

calculate effect sizes; No response from 

authors 

Bradley-Geist, 

King, Skorinko, 

Hebl, & 

McKenna 

2010 4 The comparison between the two 

acquaintance conditions was not included 

because statistical information to calculate 

effect sizes was lacking. 

Bradley-Geist, 

King, Skorinko, 

Hebl, & 

McKenna 

2010 5 Emotionality DV does not meet inclusion 

criteria 
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Brañas-Garza, 

Bucheli, Pas 

Espinosa, & 

García- Muñoz 

2013 all Authors used a repeated measures within-

subjects design; there was also no self-

licensing 

Braun & 

Gollwitzer 

2012 all Crime leniency for outgroup members is 

not related to morality, rather it is justice 

Brewer, Cuite, 

Herrington, & 

Weinstein 

2007 all Licensing manipulation does not fit 

inclusion criteria because it was not in the 

moral domain 

Brown et al. 2011 all Licensing manipulation is participants 

rating the likelihood of performing moral 

actions, and is not an intended good or 

moral behaviour, they did not perform a 

good or moral behaviour, and did not 

recall past moral behaviour, and therefore 

does not fit our inclusion criteria 

Cain, 

Loewenstein, & 

Moore 

2005 all Does not fit inclusion criteria that "The 

licensing manipulation must include 

participants indicating (a) intended ‘good’ 

or moral behaviour, (b) performing a 

‘good’ or moral action, or (c) report the 

recall of a past ‘good’ or moral 

behaviour." Additionally, the licensing 

manipulation may be confounded with 

other variables, such as reputation.  

Cain, 

Loewenstein, & 

Moore 

2011 all Does not fit inclusion criteria that "The 

licensing manipulation must include 

participants indicating (a) intended ‘good’ 

or moral behaviour, (b) performing a 

‘good’ or moral action, or (c) report the 

recall of a past ‘good’ or moral 

behaviour." Additionally, manipulation 

may be confounded with other variables, 

such as reputation.  

Carattini & 

Tavoni 

2016 all Licensing was not manipulated; does not 

fit inclusion criteria 

Carrico, Raimi, 

Truelove, & Eby 

2017 all Eating red meat is not in the moral 

domain; does not fit inclusion criteria 

Chiou, Yang, & 

Wan 

2011 all Studies are not in the moral domain; does 

not fit inclusion criteria 

Choi, Crandall, & 

La 

2014 1 Not enough information provided to 

calculate effect sizes 
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Choi, Crandall, & 

La 

2014 2, 

discriminatio

n dv 

Not enough information provided to 

calculate effect sizes 

Choi, Crandall, 

and La 

2014 3 Not enough information to accurately 

compute effect size 

Conway and 

Peetz 

2012 1,2 Excluded 'distant past' manipulation 

because it is a boundary condition 

Cornelissen et al. 2007 all social labeling does not fit inclusion 

criteria for self-licensing manipulation 

De Witt-Huberts, 

Evers, & De 

Ridder 

2012 all Studies are not in the moral domain; does 

not fit inclusion criteria 

Effron 2014 all Estimation of other's perception of racism 

is not their own moral behaviours; does 

not fit inclusion criteria 

Effron & 

Knowles 

2015 all  There were no self-licensing 

manipulations 

Effron & Monin 2010 all There were no self-licensing 

manipulations 

Effron, Monin, & 

Miller  

2012 1 DV of anticipated evaluations by others 

does not fit inclusion criteria 

Effron, Monin, & 

Miller  

2012 1, 4 DVs of anticipated evaluations by others 

and of estimates of racist opportunities 

does not fit inclusion criteria 

Effron, Monin, & 

Miller  

2013 all Studies are not in the moral domain; does 

not fit inclusion criteria 

Ek 2015 all Licensing manipulation is continuous, not 

categorical. This does not fit our inclusion 

criteria that licensing must be manipulated 

Engelaar, Brohl, 

Richards & de 

Jong 

2017 all Same sample as de Jong (2017) 

Eskine 2012 all Studies are not in the moral domain; does 

not fit inclusion criteria 

Falomir-

Pichastor, 

Mugny, Frederic, 

Berent & Lalot 

2018 all Preference for nationality is only 

tangentially related to morality, and 

therefore we excluded these studies  

Ferguson unpublished 1b, 2a, 2b Excluded immoral intentions dependent 

measures, because it was a one-sided 

prediction. That is, if an effect was found 

it could be attributed to moral licensing, 

but if it was not found it may or may not 

be attributable to moral licensing. 
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Fishbach & Dhar 2005 all Studies are not in the moral domain; does 

not fit inclusion criteria 

Frimer, Decter-

Frain, & Xhu 

unpublished all Describing personal goals does not fit our 

inclusion criteria for licensing 

manipulations 

Gallier, Reif, & 

Römer 

2014 all Licensing manipulation is a continuous 

measure and not experimentally 

manipulated; does not fit inclusion criteria 

Garvey & Bolton 2017 all Licensing was not manipulated; does not 

fit inclusion criteria 

Geng, Cheng, 

Tang, Zhou, & 

Ye 

2016 1a Water consumption DV is not (clearly) in 

the moral domain; may have not been 

perceived as moral to participants 

Geng, Cheng, 

Tang, Zhou, & 

Ye 

2016 3a/b This experiment tested to reduce moral 

licensing effect and therefore there was no 

control condition (licensing condition was 

the control in this case) 

Gholamzedehmir 2015 1 DVs lacked enough info to calculate ES 

Gholamzedehmir 2015 2 & 3 Attitude and Moral norm DVs did not 

meet our inclusion criteria because 

participants did not (a) intend ‘good’ or 

moral behaviour, (b) perform a ‘good’ or 

moral action, or (c) report the recall of a 

past ‘good’ or moral behaviour. 

Gholamzedehmir 2015 4 Not enough information provided to 

calculate effect sizes; No response from 

authors 

Gholamzedehmir 2015 5 Did not manipulate licensing 

Gholamzedehmir 2015 1 Not enough information provided to 

calculate effect sizes; no response from 

author 

Gneezy, Imas, 

Brown, Nelson, 

and Norton 

(2012) 

2012 all Participants did not make donations 

themselves, therefore there was no self-

licensing manipulation 

Haley & 

Zinkiewicz 

2013 all Not enough statistics to calculate effect 

sizes 

Ho, Taber, Poe, 

& Bento 

2016 all There is no self-licensing; does not fit 

inclusion criteria 

Jeong & Koo 2015 all Licensing manipulation was not in a moral 

domain 

Jeong & Koo 2015 all Purchasing a luxury/value brand of a 

produce is not in the moral domain 
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Jordan and 

Monin (2008) 

2008 all Self-rated morality is not a behavioural 

dependent variable 

Jordan, Mullen, 

and Murningham 

(2011) 

2011 1 Self-rated morality is not a behavioural 

dependent variable 

Jordan, Mullen, 

and Murningham 

(2011) 

2011 1 Indicating one's own morality is not a 

behavioural dependent measure 

Karmarker & 

Bollinger 

2015 all  Purchasing organic products is not clearly 

in the moral domain (e.g., potentially 

health); does not meet inclusion criteria 

Khan and Dhar 2006 all Dependent measure (i.e. choice between 

conventional or luxury good) is not in the 

moral domain  

Khan and Dhar 

(2007) 

2007 all Studies are not in the moral domain (e.g. 

consumerism, choice between 

conventional or luxury goods); does not fit 

inclusion criteria 

Klotz and Bolino 

(2012) 

2012 all Model is not empirically tested 

Koritzky (2012) 2012 all Participants could act to benefit the other 

player in the first game (whatever that 

was), but this isn’t necessarily moral, it 

could be strategic, thus the manipulation 

might not have granted a license, but 

merely given participants a chance to 

make a strategic decision 

Kouchaki 2011 all There was no self-licensing (only 

vicarious); does not fit inclusion criteria 

Lalot, Falomir-

Pichastor, & 

Quiamzade 

2018 1 Telling participants that an article has 

either majority or minority support from a 

population is not a licensing manipulation 

Lalot, Falomir-

Pichastor, & 

Quiamzade 

2018 3 Licensing was not manipulated; does not 

fit inclusion criteria 

Lanzini & 

Thøgersen 

2014 all There was no self-licensing; does not fit 

inclusion criteria 

Leonard (2012) 2012 Conditions on 

food 

consumption 

Conditions are not in the moral domain; 

does not fit inclusion criteria 

Li, Mai, & 

Bagger 

2017 2 Not enough information provided to 

calculate effect sizes; No response from 

authors 



 

 

53 

 

Lin, Ma, & 

Johnson 

2016 all – except 

for Study 2 

follow up 

data 

Licensing was not manipulated; does not 

fit inclusion criteria 

Mann & 

Kawakamin 

2012 1,2 Excluded IAT, not a behavioural 

dependent measure 

May & Irmak  2014 all Studies are not in the moral domain; does 

not fit inclusion criteria 

Mazar & Zhong 2010 1 No licensing manipulation 

Meijers, 

Noordewier, 

Verlegh & Smit 

2014 2.1 Omitted because we included the 

published paper, not the one from the 

dissertation to avoid duplicates 

Meijers, 

Noordewier, 

Verlegh & Smit 

2014 3.3 pre-test Did not look at behavioural effects of 

being licensed 

Meijers, 

Noordewier, 

Verlegh & Smit 

2014 Chapters 4 

and 5 

Did not manipulate licensing 

Meijers, 

Noordewier, 

Verlegh & Smit 

2014 3.3 Excluded DVs that were not in the moral 

domain 

Merritt et al. 2012 1, 2 Not enough information provided to 

calculate effect sizes; No response from 

authors 

Merritt et al. 2012 3 Did not manipulate licensing 

Merritt, Effron, 

Fein, Savitsky, 

Tuller, & Monin 

(2012) 

2012 all – except 

for Study 2 

follow up 

data 

The licensing dependent variable was not 

preceded by good behaviour. Rather, 

participants know they might have to 

behave questionably later and therefore 

strategically license. Thus, the licensing 

manipulation is confounded with strategy 

Mukhopadhyay 

& Venkataramani  

2009 all Studies are not in the moral domain; does 

not fit inclusion criteria 

Mukhopadhyay, 

Sengupta, & 

Ramanathan  

2008 all Studies are not in the moral domain; does 

not fit inclusion criteria 

Nagel 2014 all Not enough information provided to 

calculate effect sizes; No response from 

authors 

Ong, Mayer, & 

Tost 

2014 all Participants do not perform good 

behaviours themselves, therefore there is 

no licensing.  
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Panzone, 

Wossink, & 

Southerton  

2013 
 

Licensing was not manipulated; does not 

fit inclusion criteria 

Polman, Pettit, & 

Wiesenfeld  

2013 all There is no self-licensing; does not fit 

inclusion criteria 

Raska 2009 1 to 3, 4b, 5 Consumption-based dependent measure 

(luxury vs non-luxury goods or good/bad 

food); not in the moral domain 

Raska 2009 4a The licensing manipulation does not 

include participants indicating (a) intended 

‘good’ or moral behaviour, (b) performing 

a ‘good’ or moral action, or (c) report the 

recall of a past ‘good’ or moral behaviour. 

Robitaille 2014 1.3 Not enough information to accurately 

compute effect size 

Rotella 2015 Chap 2, Study 

1, DV: 

Watching 

Others 

Manipulation for "watching others" 

condition did not fit inclusion criteria 

Rynn & Vendello  2013 all Studies are not in the moral domain; does 

not fit inclusion criteria 

Schwabe, Does, 

& Walsh 

2017 1 Organic coffee may not be considered 

'moral' by all; therefore, this study was 

excluded 

Schwabe, Does, 

& Walsh 

2017 1-4 No self-licensing; does not fit inclusion 

criteria 

Seçilmiş 2018 all Not enough information provided to 

calculate effect sizes (no group ns or 

standard deviations); no response from 

author 

Shaw 2011 all Unable to access dissertation or contact 

author 

SimanTov-

Nachlieli, 

Shnabel, Aydin, 

& Ullrich 

2018 all There was no self-licensing; does not fit 

inclusion criteria 

Simon & O'Brien 2015 all  No self-licensing; does not fit inclusion 

criteria 

Steinhorst & 

Klöckner 

2017 all Licensing manipulation is continuous, not 

categorical; does not fit inclusion criteria 

that licensing was manipulated 

Szekeres, Nouri, 

Saguy, & 

Halperin 

unpublished 1 Undisclosed condition does not fit our 

inclusion criteria 
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Tiefenbeck, 

Staake, Roth, & 

Sachs 

2013 all No self-licensing; does not fit inclusion 

criteria 

Ule, Schram, 

Riedl, and Cason  

2009 
 

DV confounded with strategy 

Zhang & Hunt 2008 all Rebound effects are not moral licensing; 

does not fit inclusion criteria 

Zhong, Ku, 

Lount, 

Murnighan 

2009 all Within-participant design; Not enough 

information provided to calculate effect 

size 
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1.1.9.4 Coding Scales 

 

Observation Scale 

 

This scale ranges from 1-3 on if a participant believes that they are being observed.  

1. No observation (1): The participant is not observed or is unaware of observation during 

the study. For example, the study is being conducted online, or participants are explicitly 

told they are anonymous and have no reason to expect that they will be observed.   

2. Unclear observation (2): The study is unclear whether participants were fully aware that 

they were being observed. Participants might be suspicious that they were being 

observed. For example, participants fill out a survey in a cubicle with a researcher 

walking around.  

3. Explicit Observation (3): The participant is aware that their answers are being heard/seen 

by others or believes that they will be observed by one or more others. This should 

greatly affect a person’s response as their reputation is clearly at risk.  
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Ambiguity Scale 

 

We define a variable as ambiguous if it could be open to more than one interpretation, such that 

it would be difficult to assess the motives of participants. Below we describe our coding criteria 

for different levels of ambiguity.  

 

1. Little to No Ambiguity: Choice of action is highly diagnostic of one’s good vs. bad 

character. Almost all good people do the moral action, only bad people do the immoral 

action. There is only a single motivation for the “immoral” act, such that it is nearly 

impossible to defend or justify choosing the “immoral” action. Examples: stealing from 

someone (especially someone needy), wantonly causing harm, refusing to help a needy 

and deserving recipient when one clearly had the means and ability to do so, cheating on 

a test or other payoff 

2. Some Ambiguity: Choice of action is moderately diagnostic of one’s good vs. bad 

character, but with some exceptions. Good people usually do the “moral” action, but not 

always – there are some conditions when good people will do the “immoral” action. The 

“immoral” act is generally considered to be bad, although there is at least one potential 

excuse that could account for the “immoral” act under some circumstances. Someone 

could defend or justify their decision, but it would take some work, and listeners might 

not believe the justification. Examples: splitting money unfairly or donating to charity 

(one might have high needs oneself), willingness to volunteer in general (may have time 

constraints), support for the environment (though can be very ambiguous for some DVs) 

3. Moderate Ambiguity: Choice of action is partly diagnostic of one’s good vs. bad 

character, but there are many exceptions. Good people do the moral action more than bad 

people do, but there are many situations where good people would not do so and/or many 

good excuses for doing the “immoral” action. Seeing the immoral action would 

predispose an audience to think of the actor as “less good”, but one could easily convince 

them otherwise. Example: willingness to volunteer at a specific time and place when one 

might be unavailable, willingness to perform a type of help that one might not be able to 

perform (e.g., blood donations & whether one meets exclusion criteria) 

4. High Ambiguity: Choice of action is not very diagnostic of one’s good vs. bad character, 

there are too many exceptions. Many good people do the “immoral” action: there are 

many valid motives, reasons, and excuses for doing so. Although the “immoral” action 

may be seen as bad, there are enough valid reasons for doing so that it is difficult to 

assess the “true” motives of the participant. Someone could very easily defend or justify 

their decision, or the decision might not even need defending. Examples: which of two 

similar and equally qualified people do you hire, donating to a dubious charity or 

questionable recipient. 

 



 

 

 

 

1.1.9.5 Additional Analyses 

 

Pre-registered analyses (not presented in main text)  

 

Ambiguity 

 

1. Compare Little-to-No to High Ambiguity Conditions 

 

Naïve model.  When comparing the Little-to-No Ambiguity (N  = 22, d = 0.22, 

95CI[0.06, 0.37], z = 2.77, p = .006) to the High Ambiguity conditions (N = 33, d = 0.35, 

95CI[0.22, .48], z = 5.27, p < .001) only, ambiguity did not significantly moderate the moral 

licensing effect, β = 0.14, 95CI[-0.06, .34], z = 1.34, p = .178. However, the effect sizes are in 

the predicted direction, and this analysis was under-powered compared to the analyses presented 

in the main text.  

Bias-corrected model. Similarly, when PET-PEESE was applied, there was no 

moderator effect, β = 0.11, 95CI[-0.09, 0.31], z = 1.07, p = .284. However, the effect size for the 

Little-to-No Ambiguity condition did not differ from zero (d = 0.13, 95CI[-0.06, 0.32], z = 1.32, p 

= .187) , whereas the effect for the High Ambiguity condition did, d = 0.24, 95CI[0.04, 0.44], z = 

2.30, p = .021. Although inadequately powered to reach statistical significance, this pattern of 

results is suggestive of an effect. The bias-corrected High Ambiguity effect size was small.  

 

2. Combine the Little-to-No Ambiguity and Some Ambiguity conditions into a single 

category, and the Moderate and High Ambiguity into another and compare how 

Low/High ambiguousness of the DV influences the moral licensing effects 

 

Naïve model. When the two ‘low ambiguity’ conditions were combined (i.e. Little-to-No 

and Some Ambiguity) and the two ‘high ambiguity’ conditions were combined (i.e. Moderate 

Ambiguity and High Ambiguity), the moderator effect was small, but trending, β = 0.12, 95CI[-

0.00, 0.25] z = 1.90, p = .057, with the ‘low ambiguity’ category having a smaller effect size (d = 

0.15, 95CI[0.07, 0.22], z = 3.28, p < .001) than the high ambiguity category, d = 0.27, 95CI[0.17, 

0.37], z = 5.27, p < .001.  

Bias-corrected model. When we applied PET-PEESE, the moderator effect was no longer 

present, β = 0.09, 95CI[-0.03, 0.21] z = 1.45, p = .137, and neither the ‘low ambiguity’ (d = -

0.01, 95CI[-.12, 0.10], z = -0.21, p = .830) or high ambiguity condition (d = 0.08, 95CI[-0.05, 

0.21], z = 1.18, p = .238) effect size estimates were different from zero.  
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1.2 Chapter 1B: Failure to replicate moral licensing and moral cleansing in 

an online experiment 
 

Notes: 

• This chapter (1B) was included for posterity. The main predicted effect was not found, 

but these studies were included to have a record of this research.  

• This study was conducted prior to the meta-analysis, and the theory developed in the 

meta-analysis was inspired by a failure to obtain a moral licensing effect in this study.  

• Chapter 1B is published as  

o Rotella, A., & Barclay, P. (2020). Failure to replicate moral licensing and moral 

cleansing in an online experiment. Personality and Individual Differences, 161, 

109967. 

 

1.2.1 Abstract 

 

Moral licensing occurs when someone who initially behaved morally or cooperatively, later 

behaves less morally, as if they had a “license” to act badly. On the flipside, moral cleansing 

occurs when someone first behaves immorally, which prompts them to later behaves more 

morally. To-date, few studies have investigated individual differences in the moral licensing and 

cleansing effects. This paper bridges this gap by investigating how cooperative preferences, as 

measured by social value orientation (SVO), influence engagement in these effects. We 

hypothesized that prosocial participants would be less likely to license, but more likely to 

cleanse. Contrary to predictions, we did not replicate the moral licensing or moral cleansing 

effects, and cooperative preferences did not influence engagement in the effect. However, checks 

suggest that our manipulations were successful. We postulate that licensing and cleansing effects 

are unlikely to be elicited online.  
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1.2.2 Introduction 

 

Moral licensing occurs when someone who initially behaved morally or cooperatively, 

later behaves less morally or cooperatively, as if they had a “license” to act badly. This effect has 

been reported in many domains, including cooperation (e.g., Conway & Peetz, 2012), 

environmentalism (e.g., Geng et al., 2016), and discrimination (e.g., Monin & Miller, 2001). 

Recent meta-analyses suggest that this is a small, but real effect (Blanken et al., 2015; Kuper & 

Bott, 2018; Simbrunner & Schlegelmilch, 2017). On the flipside, the moral cleansing effect 

happens when people who have behaved immorally, subsequently behave more cooperatively as 

if they need “cleanse themselves of” their previous bad deeds (Conway & Peetz, 2012; Jordan et 

al., 2011). The moral cleansing effect has also been found across different domains, including 

cooperation (Conway & Peetz, 2012), and cheating (Jordan et al., 2011).  

 Despite the vast literature on moral licensing and moral cleansing, with over 400 articles 

discussing these topics, few papers have investigated individual differences in these effects (see 

list in Supplement). Moreover, studies have not yet tested whether differences in cooperativeness 

influence susceptibility to engage in moral licensing or compensation.  

We posit that the moral licensing and cleansing effects will be influenced by participants’ 

cooperativeness, where cooperative people will be less likely to engage in moral licensing but 

more likely to engage in moral cleansing. We characterize peoples’ cooperativeness as their 

social value orientation [SVO]), which is a points-based measure of how much someone values 

others, relative to themselves. SVO has been associated with many real outcomes, including 

generosity in economic games (Yamagishi et al., 2013), and sacrifice in real-life social relations 

(Van Lange et al., 1997).  

We hypothesize that people who prefer equal distribution of outcomes (i.e., prosocials) 

will cooperate whether or not they have acquired a ‘license’. On the flipside, we posit that 

individuals who wish to maximize their earnings, would use previous good behaviours to justify 

being uncooperative, and therefore ‘license’. Similarly, for moral cleansing, we posit that 

cooperators will be more likely to compensate (and engage in moral cleansing) after recalling 

immoral behaviours, compared to individuals who are more selfish.  Thus, the purpose of this 

study is to investigate how individual differences in SVO influence susceptibility the moral 

licensing and cleansing effects (justification of why moral and cooperative behaviours are related 

provided in Supplement).  

 

1.2.3 Methods 

 

This experiment was pre-registered at osf.io/8bm5g; data and analysis scripts are 

available at https://osf.io/f8byg/. Pre-screening details are presented in Supplement.  

 

Participants 

 

A total of 562 Amazon Mechanical Turk Workers from the United States were paid to 

complete a “Short survey about past behaviour and decisions”. Based on our pre-registered 

exclusion criteria, 44 participants were excluded from analyses (see Supplement). Thus, the final 

sample consisted of 519 participants (Mage = 37.32, SDage = 12.29; 57.2% female, 41.4% male, 
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1.3% other), of which 164 were in the cooperative condition, 163 in the neutral condition, and 

192 in the uncooperative condition. According to Murphy, Ackermann, & Handgraaf’s (2011) 

guidelines, 319 participants were prosocial (conditions: 114 cooperative, 95 neutral, 110 

uncooperative) and 200 egoists (50 cooperative, 68 neutral, 82 uncooperative), although we used 

SVO as a continuous measure in our analyses.  

 

Survey 

 

Participants were randomly assigned to recall one of three types of behaviours, which 

occurred in the last month: cooperative, neutral, or uncooperative. Then, participants wrote a 

paragraph that described that event. For example, in the cooperative condition they were 

prompted with: “Please recall a time when you acted in such a way that you felt virtuous or 

honorable. Perhaps you were loyal to a friend, were generous when you could have been selfish, 

were kind to someone for no particular reason, or caring toward someone who needed you.” 

This recall task has previously been shown to cause moral licensing (Conway & Peetz, 2012). 

Neutral and uncooperative prompts are provided in Supplement.  

 Subsequently, participants were given an additional $0.25 USD, which they could donate 

any amount to charity (i.e., UNICEF, American Red Cross, or the World Wildlife Federation)5 or 

keep. Participants then completed a manipulation check, demographics, and the SVO Slider 

Measure (Murphy, Ackermann, & Handgraaf, 2011).  

The SVO slider is a continuous measure of cooperative preferences, which assesses the 

magnitude of concern people have for others. Participants were presented with six items, where 

they chose their preferred distribution of points between themselves and a hypothetical other 

person among several options (e.g., “100 points for you, 50 points for other”; see Supplement for 

example item). Scores were calculated and converted to a number on a Cartesian plane, where 

higher values indicate greater valuation of others relative to the self, which we term prosociality 

(see Murphy et al., 2011).There are three SVO ’types’: prosocials who prefer to maximize joint 

gain (i.e., choose to distribute points equally), egoists prefer to maximize their own outcome 

(i.e., typically choose the maximum amount and disregarding the amount for the other), and 

competitors who prefer to maximize the difference between themselves and the other (i.e., 

typically choose the option that has the greatest difference between themselves and the other). 

However, the SVO slider measure is continuous, so we analyzed SVO continuously instead of 

categorically.  

The SVO slider was presented after our target measures to minimize and after 

demographics to minimize carry-over effects. To ensure that participants adequately completed 

the writing task (i.e., reported cooperative/uncooperative/neutral behaviours), independent raters 

assessed the cooperativeness and relevance of the responses (see Supplement). 

 

Analyses 

 

 

5 Donations were made to these charities on participants’ behalves at the completion of this study.  



 

 

62 

 

We used ANOVAs in R version 3.6.0 (R Core Team, 2013) and interpreted them using 

the New Statistics (Cumming, 2012). We also provide null hypothesis significance tests, 

although these were not pre-registered (see Supplement; additional analyses and descriptive 

statistics also provided in Supplement).  

1.2.4 Results 

 

Manipulation Checks 

 

As manipulation checks, independent raters scored the cooperativeness of participant 

responses, and participants responded to the question “When recalling and describing a time 

where you felt [insert condition-specific statement], how cooperative did you feel?”. Results 

from both analyses suggest that the manipulation was successful, because participants followed 

directions and cooperative feelings reflected the assigned manipulation (see Figure 1B.1). 

Details are presented in Supplement.  

 
Figure 1B. 1. Violin plots of manipulation checks.  

Figures represent (a) raters’ cooperativeness ratings of participant responses in the moral 

licensing manipulation by experimental condition, and (b) participants’ cooperative feelings 

following the moral licensing manipulation by condition. Ratings were completed on 7-point 

Likert Scales. Means are indicated by the black line, and the white boxes represented the 95% 

confidence intervals. Dots represent data points (with jitter, so they don’t all overlap) and the 

colored areas represent the response distributions.  

 

Main Analyses 

 

There was a small (and marginal) effect of condition on donation, F(2, 508) = 2.93, p = 

.054, Cohen’s f = .11. Participants in the cooperative condition (M = 10.19, SD = 10.34, 

95CI[8.62, 11.81]) donated more than those in the neutral condition (M = 7.65, SD = 9.34, 

95CI[6.12, 9.00]; t(321.77) = 2.43, p = .015, Cohen’s d = 0.27, 95CI[0.05, 0.49], and marginally 

more than the uncooperative condition (M = 8.36, SD = 9.55, 95CI[7.00, 9.72]), t(334.32) = 1.75, 

p = .082, Cohen’s d = 0.19, 95CI[-0.02, 0.40]. Both were small effects. Donations in the neutral 

and uncooperative conditions did not differ, t(345.53) = 0.79, p = .428, Cohen’s d = 0.08, 95CI[-
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0.12, 0.29]. Thus, these results did not show a moral licensing or a moral cleansing effect, and in 

fact showed a (small) consistency effect in the cooperative condition (i.e., the opposite effect 

than predicted). 

We computed a factorial ANOVA to determine the influence of SVO and licensing 

condition on amount donated to charity. SVO had a large effect on donation amount, F(1, 512) = 

99.05, p <.001, Cohen’s f = 0.44, where participants who were more prosocial (i.e., had a higher 

SVO score) donated more (r = .40, 95CI[.33, .47], p < .001). In this analysis, condition did not 

influence amounts donated, F(2, 512) = 1.34, p = .263, Cohen’s f = 0.07, and contrary to our 

predictions SVO and condition did not interact, F(2, 512) = 0.22, p = .789, Cohen’s f = 0.03. 

That interaction effect was close to zero, and is much smaller than the traditional definition of a 

small effect size as f = 0.10. See Figure 1B.2. Qualitatively similar results were obtained when 

using the proportion of participants who gave as a DV, and when we excluded all participants 

who did not give anything (see Supplement).  

 

 
 

Figure 1B. 2. Amount donated to charity ($) according to SVO score and experimental condition.  

Higher SVO scores indicate greater prosociality.  
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1.2.5 Discussion 

 

We failed to replicate the moral licensing and moral cleansing effects: recalling a past 

good behaviour had a small consistency effect (i.e., an increase in donations instead of a 

decrease), and recalling a past bad behaviour did not influence the donation amounts. Moreover, 

our manipulation was highly successful: participants reported feeling more cooperative after 

completing the cooperative manipulation than the neutral and uncooperative manipulations, and 

less cooperative after the uncooperative manipulation.  

In a similar vein, several recent exact and conceptual replications have failed to find a 

moral licensing or cleansing effect (Barclay, 2014; Blanken, van de Ven, Zeelenberg, & Meijers, 

2014; Ferguson, 2019; Urban, Bahník, & Kohlová, 2019). This suggests that licensing and 

cleansing effects may not always be elicited.  

A new meta-analysis suggests that the moral licensing effect may be calibrated through 

reputation-based mechanisms, where people will only ‘license’ if they have established to others 

that they are a good person. When no one is watching, participants do not establish a license 

(Rotella et al., 2019). Moreover, Rotella and colleagues (2019) propose that the ambiguity of the 

DV will influence when people license and when they do not, such that people are more likely to 

license with ambiguous dependent measures. These factors help explain why a moral licensing 

effect was not obtained in the current study – there were no reputation-based cues (i.e., 

observation) in this online study, and the dependent measure was unambiguous. Given that moral 

cleansing is the flipside of moral licensing, it may also be affected by reputational cues.  

Conway and Peetz’ (2012) studies used similar methodology, however they found 

licensing/cleansing effects. There are many potential reasons why their results differed from 

ours, which include: (i) spurious effects (our sample size was over three times larger in this 

study), (ii) methodological differences (no control condition, different dependent measures), or 

(iii) Mturk workers are habituated to licensing and cleansing primes. Future research should 

attempt to replicate this effect online in naïve populations.     

People respond differently to reputation-based cues, depending on their SVO. SVO 

proselfs (i.e., egoists and competitors) are less cooperative in the absence of reputation-based 

cues than SVO prosocials, but behave more cooperatively (and similarly to prosocials) when 

such cues are present (Simpson & Willer, 2008). Proselfs are also more likely to deceive to 

appear fair than prosocials (Tang et al., 2018). Given these findings, we predict that there are 

individual differences in the moral licensing and cleansing effects, but they are only elicited in 

the presence of reputation-based cues. Future efforts should investigate this question. 

Nevertheless, this study adds to the literature in several important ways. Firstly, in the 

absence of reputation-based cues (i.e., online, no observation), recalling a past good or bad 

behaviour does not appear to influence subsequent cooperative behaviours. Secondly, 

cooperative preferences do not influence moral licensing and cleansing, at least not in this study; 

future studies should retest this using different methodology or measures (such as an immoral 

dependent measure). Thirdly, SVO prosocials donated more to charity, which provides further 

validation that SVO predicts real-world cooperative behaviours. Lastly, we validate the licensing 

manipulation adapted from Conway and Peetz (2012). Participants largely completed the task as 

requested, and this task elicits cooperative feelings after reporting a good deed, and less 

cooperative feelings after recalling a bad deed. 
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1.2.6 Conclusion 

 

We failed to replicate the moral licensing or cleansing effects. Recalling a past good or 

bad behaviour did not influence donations to charity, and this did not differ by cooperative 

preferences (i.e., prosocial vs. egoist), possibly because of a lack of overall effect. Given that our 

manipulations were successful and there is recent evidence that moral licensing is calibrated 

through reputation-based mechanisms rather than self-image (Rotella et al., 2019), we posit that 

moral licensing and cleansing effects are unlikely to be elicited in online environments.  
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1.2.9 Chapter 1B Supplementary Material 

 

1.2.9.1 METHODS 

 

Manipulations 

 

Table S1B.1.  Instructions presented to participants as moral licensing and moral cleansing 

manipulations (adapted from Conway & Peetz, 2012). 

 

Condition Instructions to Participants 

Cooperative Please recall a time when you acted in such a way that you 

felt virtuous or honorable. Perhaps you were loyal to a 

friend, were generous when you could have been selfish, 

were kind to someone for no particular reason, or caring 

toward someone who needed you. Please write a paragraph 

to describe an event that occurred within the last month, in 

detail (min 450 characters).  

 

Neutral Please recall a time when you acted in such a way that you 

felt neutral or indifferent, where this event had nothing to 

do with loyalty or disloyalty, generosity or selfishness, 

kindness or inconsideration, or being caring or uncaring. 

Perhaps you were doing something by yourself, or your 

actions did not influence someone else. Please write a 

paragraph to describe an event that occurred within the last 

month, in detail (min 450 characters).  

 

Uncooperative Please recall a time when you acted in such a way that you 

felt guilty or ashamed. Perhaps you were disloyal to a 

friend, were greedy when you should have shared, were 

mean to someone for no particular reason, or uncaring 

toward someone who needed you. Please write a paragraph 

to describe an event that occurred within the last month, in 

detail (min 450 characters).  

 

Pre-Screen 

 

We assessed people’s cooperative preferences by measuring their Social Value 

Orientation (SVO). There are three possible orientations, distinguished by their preferred 

distribution of points between themselves and a hypothetical other: prosocials who choose to 

divide points equally amongst themselves and the other (e.g., 500 for self, 500 for other), egoists 

who want the maximum amount for themselves and disregard what the other gets (e.g., 560 for 

self, 300 for other), and competitors who forgo the maximum amount to choose the option with 

the maximum difference between themselves and the other (e.g., 500 for self, 100 for other).  
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SVOs occur in different frequencies in the population. The most common orientation are 

prosocials, often comprising between 50%-80% of SVOs in populations (see Van Lange, 

Schippers, & Balliet, 2011). Thus, to recruit representative samples of each orientation, we began 

by pre-screening SVO on Amazon Mechanical Turk (MTurk) with one item from the Triple-

Dominance Measure of SVO (see Van Lange, Otten, De Bruin & Joireman, 1997). This scale 

was used (as opposed to the SVO Slider Measure, see Murphy et al., 2011) because the items are 

categorical, which is ideal for a pre-screening question.   

We pre-screened 746 MTurk workers (511 prosocials, 220 egoists, 15 competitors), and 

sent prosocial and egoist workers a message inviting them to participate in the main study. 

Recruitment ended when we had we had a minimum sample of 180 participants per SVO 

(prosocial and egoist, as pre-registered), and exceeded our minimum sample of 500 participants 

(as pre-registered). Competitors were excluded because they are rare and difficult to recruit, only 

making up 2% of our pre-screened sample.6 

 

Raters 

 

Three raters assessed participants’ written responses using 7-point Likert Scales on two 

variables: (1) how cooperative was the action or event that the participant described, and (2) how 

relevant were participant responses to the requested manipulation.  

One rater was dropped from analyses because they had very low inter-rater agreement 

with the other two raters (weighted kappas < .31 for both cooperation and relevance ratings). The 

remaining two raters had adequate agreement for cooperation ratings (weighted kappa = .76, z = 

18.10, p < .001). Although their agreement for relevance ratings was low (weighted kappa = .47, 

z = 11.7, p < .001), they were higher than for the third rater and therefore kept. We speculate that 

the lower agreement for relevance ratings may reflect the fact that rating relevance is a subjective 

and ambiguous task, more so than cooperation ratings.  Ratings were averaged. 

 

1.2.9.2 ANALYSES 

 

Analysis Details – R Packages 

We computed effect sizes and confidence intervals using the ‘lsr’ and ‘psych’ packages 

(Navarrro, 2015; Revelle, 2018). Figures were made using the ‘yarrr’ and ‘ggplot2’ R packages 

(Phillips, 2017; Wickham, 2016). 

 

 Rationale for deviating from pre-registered data analysis plan 

 In the pre-registration, we stated that we would conduct the analyses using continuous 

data and that data interpretation would be based on confidence intervals. Although we still used 

confidence intervals and effect sizes as the basis of interpretation7, we did this within an 

ANOVA framework, which was not pre-registered.  

 

6 This exclusion criterion was pre-registered 
7 We used the following effect sizes as the basis of effect size interpretation for Cohen’s f: .10 (small), .25 

(medium), .40 (large); Cohen’s d: .20 (small), .50 (medium), and .80 (large).   
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For ease of understanding, we presented the results from categorical analyses in the main 

text, and the continuous analyses here. Results were largely the same, where neither a moral 

licensing nor a moral cleansing effect was obtained. They did differ slightly, where there was an 

effect of condition when data was categorized which was not present in the results for the 

continuous data. This effect was small and marginal and in the opposite direction from our 

predictions, and therefore should not be over-interpreted.  

We opted to use the ANOVA framework because it is of greater familiarity to readers 

than the new statistics, and using this framework does not inhibit our interpretation of effects 

using effect sizes and confidence intervals. Additionally, it facilitates the comparison between 

three conditions. We pre-registered that separate analyses would be conducted for moral 

licensing and moral compensation (i.e., compare good/neutral conditions, and bad/neutral 

conditions separately). However, because the ANOVA framework allows multiple comparisons, 

all three conditions were included in the same analysis.  



 

 

 

 

1.2.9.3 RESULTS 

 

Manipulation Checks 

 

Cooperation Ratings. There was a large effect of condition for the cooperativeness of 

participants’ responses to the licensing manipulation, F(2, 516) = 1207, p < .001, Cohen’s f = 

2.16. Responses in the cooperative condition were rated as much more cooperative than those in 

the neutral (t(313.85) = 35.74, p < .001, d = 3.95, 95CI[3.47, 4.43]) and uncooperative 

conditions, t(331.1) = 45.53, p < .001, d = 4.69, 95CI[4.17, 5.20]. Moreover, scenarios in the 

neutral condition were rated much more cooperatively than those in the uncooperative condition, 

t(300.2) = 20.04, p < .001, d = 2.04, 95CI[1.75, 2.33]. These results suggest that participants 

completed the responses as requested. All of these effects were large. See Figure S1B.1. 

Participant Feelings. There was also a large effect of condition on participants responses 

to the question “When recalling and describing a time where you felt [insert condition-specific 

statement]8, how cooperative did you feel?”, F(2, 515) = 112.1, p < .001, Cohen’s f = 0.66.  

Participants in the cooperative condition reported feeling more cooperative than 

participants in the neutral condition (t(293.95) = 11.43, p < .001, d = 1.27, 95CI[1.01, 1.52]) and 

uncooperative condition, t(287.36) = 14.91, p < .001, d = 1.51, 95CI[1.25, 1.77].  These were 

both large effects. Participants also felt moderately less cooperative in the uncooperative 

condition than in the neutral condition, t(336.67) = -5.24, p < .001, d = 0.54, 95CI[.33, .78]. This 

suggests that our manipulation was successful; participants in the cooperative condition felt more 

cooperative that those in the neutral condition, and participants in the uncooperative condition 

felt less so. See Figure S1B.1. 

 

1.2.9.4 Pre-Registered Analyses 

 

We computed a factorial ANOVA to determine the influence of SVO and licensing 

condition on amount donated to charity. SVO had a large effect on donation amount, F(1, 512) = 

99.05, p <.001, Cohen’s f = 0.44, where participants who were more prosocial (i.e. had a higher 

SVO score) donated more (r = .40, 95CI[.33, .47], p < .001). Condition did not influence 

amounts donated, F(2, 512) = 1.34, p = .263, Cohen’s f = 0.07, and SVO and condition did not 

interact, F(2, 512) = 0.22, p = .789, Cohen’s f = 0.03. See Figure S1B.2.  

When gender was entered as a predictor variable, it (marginally) predicted donations, and 

this was a small effect, F(1, 499) = 3.66, p = .056, Cohen’s f = 0.09. Gender did not interact with 

condition (F(2, 499) = 1.94, p = .145, Cohen’s f = 0.40), or SVO, F(1, 499) = 0.43, p = .511, 

Cohen’s f = 0.10. There was no three-way interaction, F(2, 499) = .39, p = .679, Cohen’s f = 

0.11. Women (M = 9.70, SD = 9.99, 95CI[8.56, 10.84]) donated more to charity than men (M = 

7.34, SD = 9.32, 95CI[7.86, 9.56]), t(476.5) = 2.74, p = .006, Cohen’s d = 0.24, 95CI[0.07, 0.42]. 

Note that this analysis was exploratory.  
 

 

8 Participants in the cooperative condition saw “virtuous or honorable”, in the neutral condition “neutral or 

indifferent”, and “guilty or ashamed” in the uncooperative condition.  
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Figure S1B. 1. Amount donated to charity ($), by SVO score and experimental condition.  

Higher SVO scores indicate greater prosociality.  
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2 Individual differences in social value orientation and the 

‘watching eyes effect’: An attempted replication and extension 

 

2.1 Abstract 
 

Some evidence suggests that people behave more cooperatively and generously when observed 

or in the presence of images of eyes (termed the ‘watching eyes’ effect). Eye images are thought 

to trigger feelings of observation, which in turn motivate people to behave more cooperatively in 

order to earn a good reputation. However, several recent studies have failed to find evidence of 

the eyes effect. One possibility is that inconsistent evidence in support of the eyes effect is a 

product of individual differences in sensitivity or susceptibility to the cue. In light of evidence 

that people who are generally more prosocial are less susceptible to situation-specific reputation-

based cues of observation, we sought to (1) replicate the finding that people who are 

dispostionally less prosocial are more responsive to observation than people who are more 

dispositionally more prosocial, and (2) determine if this effect extends to the watching eyes 

effect. Results from a pre-registered study showed that people did not give more money in a 

dictator game when decisions were made public or in the presence of eye images, even though 

participants felt more observed when decisions were public. However, we did partially replicate 

previous results suggesting that people who were less prosocial gave less than prosocials in 

private, but not public, conditions. These findings suggest that future research in observation 

effects may benefit from taking into account individual differences in prosociality. 

 

2.2 Introduction 
 

People often act prosocially9, engaging in actions that benefit others even at cost to the actor. 

Prosocial behaviours are widely documented, are often directed towards people we do not know, 

and are performed in anonymous settings (McAuliffe et al., 2018). Although behaving 

cooperatively in these settings may appear puzzling, cooperation can be functionally accounted 

for by indirect reciprocity. 

Someone who has established a good reputation will be rewarded by others, and the long-

term benefit of acting prosocially (e.g., benefits attributable to a good reputation) should 

outweigh the short-term costs of behaving cooperatively. Functional analyses show this can be 

an evolutionary stable strategy (Alexander, 1987; Nowak, 2006; Panchanathan & Boyd, 2004; 

Rockenbach & Milinski, 2006; Wedekind & Milinski, 2000), and evidence that people can 

execute this strategy has been offered in several lines of research. This research has found that 

people are more prosocial towards others with good reputations, and are more likely to choose 

people with good reputations as cooperative partners (Barclay & Willer, 2007; Milinski, 

Semmann, & Krambeck, 2002a, 2002b; Smith & Bird, 2000). Additionally, people act more 

cooperatively when they are being watched or when others will be informed of their behaviours 

(Andreoni & Petrie, 2004; Barclay, 2004; Barclay & Willer, 2007; Bradley, Lawrence, & 

Ferguson, 2018; Milinski, Semmann, & Krambeck, 2002a, 2002b; Rege & Telle, 2004; 

 

9 Throughout this chapter the terms ‘prosocial’ and ‘cooperative’ will be used interchangeably.  



 

 

73 

 

Sylwester & Roberts, 2010; Wedekind & Milinski, 2000), and even when there is the possibility 

of gossip (Piazza & Bering, 2008). People are clearly sensitive to cues of observation, calibrating 

their behaviours in part around reputational incentives.  

Over the past 15 years, research has found that even invalid cues of observation, such as 

images of eyes (or eyespots; “the watching eyes effect”), is enough to influence behaviour in the 

absence of actual observation (Bateson, Nettle, & Roberts, 2006; Burnham & Hare, 2007; Haley 

& Fessler, 2005). Eyespots are thought to trigger feelings of observation, which recruit a 

subconscious reputation management system to modify behaviour. This effect has been observed 

in both lab experiments (Haley & Fessler, 2005; Kawamura & Kusumi, 2017; Nettle et al., 2013; 

Sparks & Barclay, 2013), and field studies (Bateson, Nettle, & Roberts, 2006; Ernest-Jones, 

Nettle, & Bateson, 2011; Francey & Bergmuller, 2012; Powell, Roberts, & Nettle, 2012), and 

across many dependent measures, including increasing generosity (Mifune, Hashimoto, & 

Yamagishi, 2010; Oda, Niwa, Honma, & Hiraishi, 2010; Rigdon et al., 2009; Nettle et al., 2013; 

Sparks & Barclay, 2013), condemnation of moral violations (Bourrat, Baumard, & McKay, 

2011), and (reducing) antisocial behaviours (for review see Dear, Dutton, & Fox, 2019). These 

findings suggest that people are so sensitive to reputation-based cues, that even invalid cues can 

affect social decisions.  

Numerous recent studies, however, have failed to replicate the watching eyes effect 

(Brudermann, Bartel, Fenzl, & Seebauer, 2015 Cai, Huang, Wu, & Kou, 2015, Kawamura & 

Kusumi, 2017; Lamba & Mace, 2010; Matsugasaki, Tsukamoto, & Ohtsubo, 2015; Raihani & 

Bshary, 2012; Sparks & Barclay, 2015). This evidence calls into question the stability of the 

effect (Northover et al., 2017). For example, one study found evidence for the watching eyes 

effect, but only if eyes are presented briefly and participants do not have time for habituation to 

the cue (Sparks & Barclay, 2013). This finding suggests that the non-replications may be in part 

due to yet-unmeasured moderators. 

 

Individual Differences and Reputation 

 

One important limitation in all the above studies is the assumption that all people will 

respond similarly to reputation-based cues. Indeed, indirect reciprocity may not be used in the 

same way by everyone; empirical studies have found that people who are more dispositionally 

prosocial are less responsive to reputation-based cues compared to people who are less 

dispositionally prosocial (i.e., egoists; Simpson & Willer, 2008). Given that people tend to be 

consistently generous (or selfish) across time and situations (e.g., Baumert, Schlösser, & Schmitt, 

2014; Blanco et al., 2011; Galizzi & Navarro-Martinez, 2019; Haesevoets, Reinders Folmer, & 

Van Hiel, 2015; Hilbig, Glöckner, & Zettler, 2014; Peysakhovich et al., 2014; Volk Thönib, & 

Ruigrokc, 2011; Wu et al., 2017; Yamagishi et al., 2013), it is possible that people who are more 

prosocial may be less sensitive to reputation-based cues, leading to inconsistent watching-eyes 

results. Given there are more prosocial people than selfish people (see Supplementary Material), 

null effects may be a result of high levels of baseline cooperation among people.  

 

Goal and Hypotheses 

 

The primary goal of this study was to determine if individual differences in dispositional 

tendencies regarding cooperation (as measured by social value orientation, SVO) influence 

decision-making in the presence or absence of invalid cues of observation (i.e., eyespots). As a 
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secondary goal, we conducted a conceptual replication of Simpson and Willer (2008) to 

investigate if SVO has different relationships with decision-making in public versus private 

conditions. We hypothesized that a person’s cooperative disposition would influence their 

responsivity to reputation-based cues. In particular, we predicted people who are more prosocial 

would be less responsive to reputation-based cues than people who are less prosocial, and that 

this effect would be stronger for real cues of observation rather than invalid cues (i.e., eyespots) 

of observation.  

To test this hypothesis, participants first completed a measure of dispositional 

prosociality (SVO), where we categorized people as either prosocial or egoist, based on their 

responses on this task (described below). Then, they participated in a behavioural experiment in 

a laboratory setting. Participants played a dictator game, making a decision about how to split 

$10 between themselves and another participant, in one of three conditions: (1) the public 

condition where their dictator game decisions would be announced to other participants, (2) the 

eyes condition where participants would be exposed to images of eyes (i.e., an invalid cue of 

observation) before their anonymous decision in the dictator game, and (3) a no-eyes control 

condition (i.e., the control condition) where participants made anonymous decisions without 

being exposed to reputation-based cues. We made the following predictions: 

1) People who are more dispositionally cooperative (i.e., SVO prosocials) should be less 

susceptible to situational reputation-based effects. We therefore predicted that SVO 

prosocials would show no differences in dictator game allocations in the public, eyes, or 

no-eyes control conditions.  

2) People who are less dispositionally cooperative and prefer to maximize their own income 

(i.e. SVO egoists) should be more susceptible to reputation-based effects. We therefore 

predicted SVO egoists would give more in the dictator game in the public and eyes 

conditions than in the no-eyes control.  

3) We predicted that people would give more in the dictator game in the public condition 

than in the eyes condition (given that stylized eyes are an invalid cue of observation), and 

would give less in the no-eyes control compared to both other conditions. That is, we 

predicted both an observation effect and a “watching eyes” effect (i.e., an ‘invalid’ 

observation effect’).  

 

2.3 Methods 
 

Our hypotheses, predictions, methods, and analysis plan were pre-registered at 

https://osf.io/qse6f/, and R scripts and data are available at https://osf.io/bndx6/. 

 

Participants  

 

A total of 366 students participated in this study in exchange for course credit plus game 

earnings at the Universities of Guelph and Regina. We excluded 17 participants whose SVO 

responses did not meet classification criteria for the Triple-Dominance Measure of SVO (i.e., 

had fewer than 6 consistent choices) and another 160 participants whose SVO responses were 

unknown due to a problem with our pre-term survey (see below). Thus, there were 349 students 

(23% male, 62% female, 15% missing; Mage = 19.5 SDage = 3.45) in the total sample. Of these, 

189 participants had SVO data (118 prosocials, 71 egoists).  
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Procedures  

 

 Pre-Term Survey. At the beginning of the fall term, students completed the Triple-

Dominance Measure of SVO (Van Lange, 1999) as part of a pre-term survey for psychology 

students. Participants completed nine SVO questions assessing participants’ preferences of point 

distributions between themselves and a hypothetical ‘other’ (Van Lange, 1999). All questions 

included three potential choices: a prosocial choice where participants prefer an equal 

distribution of points for themselves and the other (e.g., 500 self, 500 other), an egoistic choice 

where participants could maximize their earnings while disregarding the earnings of the other 

(e.g., 550 self, 300 other), and a competitor choice which maximizes the difference between 

themselves and the other (e.g., 500 self, 100 other). Participants were categorized as “prosocial”, 

“egoist”, or “competitor” if they selected six or more consistent choices. 

As part of the pre-term survey, participants also filled out a unique participant-generated 

code to link their data with data provided in the lab without compromising anonymity (see 

Supplementary Material). This measure was decoupled from the lab experiment to avoid priming 

and spillover effects from the experimental procedures (i.e., the method of measuring SVO could 

influence the dependent outcome, or vice versa). 

Participant codes for the pre-term survey could not be matched with the code provided in-

lab for 160 participants. The majority of these were from the first term of data collection at the 

University of Guelph (n = 116) because there was an error in the survey administration. These 

participants were not included in analyses involving individual differences in SVO; however, 

these participants were including in the analyses not involving SVO.  

Pre-Screening. The three social value orientations occur in different frequencies in 

populations, with prosocials as the most common (see Supplementary). Accordingly, to recruit 

similar numbers of each orientation, we had to selectively recruit egoists. We could not use the 

pre-term survey to do so because results from the survey were not accessible until the completion 

of the term. Consequently, we pre-screened in-lab participants with three items from the Triple 

Dominance Measure to approximate SVO. Participants completed the remainder of the 

experiment if they had three consistent choices as prosocial (i.e., indicated they preferred equal 

distributions of points between themselves and a hypothetical other, such as 500 for self and 500 

for other) or as an egoist (i.e., had three consistent choices of maximizing their own outcome, 

such as 560 for self and 300 for other).  

Because SVOs of participants were known upon recruitment, an independent research 

assistant scheduled participants for the in-lab study to avoid biasing the in-lab experimenter. 

Therefore, the in-lab experimenter was blind to the SVOs of the participants in each condition.  

 Experimental Design. Methods were adapted from Sparks and Barclay (2013). 

Participants were randomly assigned to one of three experimental conditions: No Eyes (n = 113), 

Eyes (n = 117), and Public (n = 100). In the No Eyes and Public conditions, computer desktop 

backgrounds were blank, whereas in the Eyes condition the backgrounds included stylized 

eyespots commonly used in such studies (Fehr & Schneider, 2010; Haley & Fessler, 2005; 

Mifune et al., 2010; Sparks & Barclay, 2013; Oda et al., 2011); see Figure 2.1 or Supplementary 

Material for a more detailed description of the program.  

Students participated in groups of four to six. After arriving at the lab and providing 

consent, the experimenter provided an overview of the tasks and explained how any earnings 

would be distributed. Participants were told they would participate in “at least one economic 

game where they had to decide how to allocate money between themselves and another 
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participant, but that payment would be based on the results of one randomly selected game.” 

Participants were then asked to seat themselves at computers, which were out of sight from the 

experimenter, and begin the self-guided computer program when they were ready. Participants 

first completed demographic questions, and then were presented with specific instructions about 

the Dictator Game, in which they would get $10 CAD (in real currency) to divide as they wanted 

(in $1 increments) between themselves and another participant (Haley & Fessler, 2005; Sparks & 

Barclay, 2013). In all conditions the computer program closed after the completion of the 

demographic questionnaire, after which a brief message indicating the next section was loading 

was presented for three seconds. Subsequently, the window re-appeared to prompt participants 

for a decision in the dictator game. In the Eyes condition, the program window covered the eye 

images during the demographic questions, but the eyes were fully revealed before the dictator 

game decision. Eyes were only presented briefly because long-exposure to eyes appear not to 

elicit “eyes effects” (Sparks & Barclay, 2013). After the dictator game, participants proceeded to 

the post-experimental survey (described below).  

After they completed these tasks, participants left the computer room. Once all 

participants left the computer room, the experimenter distributed the game earnings in envelopes 

by the participants’ computer, and then met participants in the common area for a debriefing. 

Participants then re-entered the computer room to claim their earnings and left. We used a 

random number generator to determine if they received payment for their decision or the 

decision of another participant.  

In the No Eyes and Eyes conditions, participants were truthfully told that their decisions 

would be anonymous, and not be known to the experimenter or to the other participants in the 

session. In the Public condition, participants were given lanyards with numbers, and were told 

that at the end of the session, there would be a board displaying their decisions alongside their 

assigned number, along with the number of who they were partnered with (making their 

decisions known to everyone in the session). Deception was not used in this experiment.   
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Figure 2. 1. Participant view during the dictator game decision, by condition.  
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Post-Experiment Survey. After the experimental manipulation and the dictator game, 

participants completed the following scales and questions. 

Post-Experiment Questionnaire. Participants completed 17 items assessing feelings and 

impressions of participants during the dictator game (each measured using a 7-point Likert 

scale). This scale was originally developed by Mifune, Hashimito, and Yamagishi (2010), and 

was presented in Oda, Niwa, Honma and Hiraishi (2011). The first eight items asked about what 

factors participants considered when they were deciding dictator game allocations (e.g., “I 

should think of the recipient” and “I will feel guilty if I don't share an equal amount with the 

recipient”), the next three items asked about their concerns about the allocations (e.g., “Someone 

will see the amount of money I allocated and think I am a bad person”), and the final six items 

asked about perceptions of the experimental situation (e.g., “A situation in which other people 

would evaluate my behaviour”).  

As time filler in these methods (and providing exploratory pilot data for a separate 

project), participants subsequently completed the SVO slider measure (Murphy, Ackermann, & 

Handgraaf, 2011) and a Machiavellianism scale (Christie & Geis, 1970; scales are described in 

Supplementary Material). Lastly, participants completed a free response to the question “What 

do you think was being investigated in this study?”, indicated the likelihood that they would tell 

others about the study, and created the participant-generated ID to link their data to the pre-term 

survey.  

 

Analyses 

 

We fit ANOVA models in R version 3.6.0 (R Core Team, 2013), using effect sizes as the 

basis of interpretation (Cumming, 2012). The yarrr package was used for data visualization 

(Phillips, 2017), and the data.table (Dowle et al., 2019), sjstats (Lüdecke, 2018), apaTables 

(Stanley, 2018), lsr (Navarro, 2015), and psych (Revelle, 2019) packages were used to compute 

effect sizes and their confidence intervals. Note that 90% confidence intervals were used for 

partial eta squared, which are equivalent to 95% confidence intervals for Cohen’s d (see 

Supplementary Material for justification).  

 

2.4 Results 
 

Manipulation Checks 

 

As manipulation checks, we compared responses to four questions in the post-

experimental questionnaire. We must note that although we pre-registered inclusion of the post-

experimental questionnaire, we did not pre-register an analysis plan. Thus, these manipulation 

checks should be considered exploratory. Figures of responses are presented in Figure 2.2.  

 Participants rated agreement with the following statement “Someone is watching the 

amount of money I allocate to the recipient”. Responses on this item differed by condition, F(2, 

327) = 17.96, p < .001, ηp
2 = .099, 90% CI [.05, .15]. The Eyes (M = 2.35, SD = 1.59) and No 

Eyes (M = 2.73, SD = 1.72) conditions did not appear to differ, t(225.32) = -1.76, p = .080, d = 

0.23, 95% CI [-0.03, 0.49]. The effect size was small, but was trending towards people feeling 

less watched in the Eyes than the No Eyes conditions. People rated higher agreement in the 

Public condition (M = 3.71, SD = 1.81) than the No Eyes condition, t(204.88) = -4.03, p < .001, d 
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= 0.55, 95% CI [0.27, 0.83], and compared to the Eyes condition, t(199.34) = -5.83, p < .001, d = 

0.80, 95% CI [0.51, 1.09].  These were medium and large effects, respectively (Figure 2.2A). 

 Additionally, participants rated agreement to the following questions: “A situation in 

which other people would find out how I behaved”, and “A situation in which other people 

would see my behaviour”. Both questions provided similar patterns of results, and therefore were 

combined into a single analysis (Figure 2.2B). Responses on this aggregate item differed by 

condition, F(2, 327) = 11.93, p < .001, ηp
2 = .068, 90% CI [.028, .11]. The eyes (M = 3.65, SD = 

1.59) and no eyes (M = 3.67, SD = 1.56) conditions did not differ, with the effect size confidence 

interval including zero, t(227.93) = -0.07, p = .945, d = 0.01, 95% CI [-0.25, 0.27]. However, 

people rated higher agreement in the Public condition (M = 4.54, SD = 4.32) than the no eyes 

condition, t(210.63) = -4.41, p < .001, d = 0.60, 95%CI [0.32, 0.88], and compared to the eyes 

condition, t(214.88) = -4.48, p < .001, d = 0.60, 95%CI [0.32, 0.88]. Both of these effects were 

moderate (Figure 2.2A). 

 Subsequently, participants were asked “How concerned were you about the following 

points when you decided the amount you shared?” and responded to the question “The 

experimenter will see the amount of money I allocated and form a poor opinion of me”. An 

ANOVA indicated participant responses did not differ by condition, F(2, 327) = 1.88, p = 1.55, 

ηp
2 = .011, 90% CI [0, .034].  

These results suggest participants felt more observed by others, specifically by other 

participants (not the experimenter) in the public condition compared to the eyes and no-eyes 

control conditions. This finding is consistent with the study methodology, where the 

experimenter was out of sight of the participants. Interestingly, results also suggest participants 

in the eyes condition did not report feeling more observed during the experiment compared to 

those in the other conditions. This finding may be due to the fact the observation questions were 

presented near the end of the survey, several minutes after participants were exposed to the eyes. 

Notably, people in the anonymous condition also felt somewhat observed. Additional analyses 

involving the post-experimental questionnaire are presented in supplementary material.  
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Figure 2. 2. Participant agreement with post-experimental questions by condition (+/-95%CI).  

Associated question(s) are on the right the right. Coloured areas represent traditional bar graphs. 

Contours are violin plots which demonstrate the distribution of responses for that condition. Dots 

are individual responses, with jitter.    
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Main Results: Dictator Game Giving 

 

 A two-way ANOVA revealed no significant interaction between condition (eyes, no-eyes 

control, public) and SVO, F(2, 166) = 0.78, p = .459, ηp
2 = .009 (Figure 2.3), and no main effect 

of condition on dictator game decisions, F(2, 166) = 0.70, p = .496, ηp
2 = .008 (Figure 2.4). Only 

SVO predicted dictator game decisions, F(1, 166) = 11.47, p = .001, ηp
2 = .064: we observed a 

medium effect of prosocials giving more (M = 4.33, SD = 1.89) than egoists (M = 3.29, SD = 

2.02; Figure 2.3). Results were qualitatively similar when location (Regina or Guelph) was 

included in the model. 

 

Exploratory Analyses: Simplified Conditions 

 

To simplify comparisons, we combined the eyes and no-eyes control conditions into a 

single private condition to determine if individual differences in SVO influenced dictator game 

allocations when decisions were anonymous (i.e., private) or not (i.e., public). This analysis was 

not pre-registered, and can be considered exploratory, or as a replication of Simpson and Willer 

(2008). Again, we did not find an interaction between observation condition and SVO, F(1, 168) 

= 0.94, p = .334, ηp
2 = .009, 90% CI [.00, .039], or an effect of condition, F(1, 168) = 0.94, p = 

.333, ηp
2 = .009, 90% CI [.00, .039]. There was a medium effect of SVO on cooperative 

decisions, F(1, 168) = 43.24, p = .001, ηp
2 = .063, 90% CI [.016, .129]. However, inspection of 

Figure 2.3 suggested a difference in the private condition, which prompted exploration of 

pairwise comparisons. We found prosocials gave more than egoists in the combined private 

condition (prosocials: M = 4.34, SD = 1.84; egoists: M = 3.09, SD = 2.11), t(80.16) = -3.19, p = 

.002, d = 0.64, 95% CI [.23, 1.04], but not the public condition (prosocials: M = 4.42, SD = 2.1; 

egoists: M = 3.79, SD = 1.79), t(54.44) = -1.23, p = .222, d = 0.31, 95% CI [-0.21, 0.84]. An 

analysis examining effect of simplified condition on game decisions revealed similar results, F(1, 

318) = 1.39, p = .251, ηp
2 = .009, indicating non-replication of the watching eyes effect (Figure 

2.5).  
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Figure 2. 3. Dictator game allocations by condition and SVO (+/- 95% CIs).  

Coloured areas represent traditional bar graphs, where egoists are in blue, and prosocials in 

green. Contours are violin plots which demonstrate the distribution of responses for that 

condition. Dots are individual responses, with jitter so they don’t all overlap.    

 

 
Figure 2. 4. Dictator game allocations by condition (+/- 95% CIs).  
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Coloured areas represent traditional bar graphs. Contours are violin plots which demonstrate the 

distribution of responses for that condition. Dots are individual responses, with jitter so they 

don’t all overlap (N = 366).   
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Figure 2. 5. Dictator game allocations by condition and SVO (+/- 95% CIs).  

Coloured areas represent traditional bar graphs, where egoists are in blue, and prosocials in 

green. Contours are violin plots which demonstrate the distribution of responses for that 

condition. Dots are individual responses, with jitter so they don’t all overlap.   
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2.5 Discussion 
 

This study examined if people engaged in increased cooperation when making dictator 

game decisions in public, under “watching eyes”, or in a control condition with no-eyes. 

Although participants felt more observed in the public condition, dictator game donations did not 

significantly vary by condition. That is, we did not replicate the canonical “watching eyes” 

effect, nor did we find an observation effect (i.e., an effect where people are more prosocial 

when they may be observed compared to unobserved). Individual differences in social value 

orientation predicted dictator game allocations, with prosocials giving more than egoists. 

Exploratory analyses tentatively suggest that egoists give less than prosocials in private 

conditions (i.e., eyes and no-eyes control combined), but not in public conditions. We discuss 

each result in turn.  

 Although our public/private manipulation was noticed—participants reported feeling 

more observed than in the eyes or non-eyes control conditions—people in the public condition 

did not allocate more in the dictator game than participants in either other condition. This result 

is inconsistent with previous work on observation effects (Andreoni & Petrie, 2004; Barclay, 

2004; Barclay & Willer, 2006; Bradley, Lawrence, & Ferguson, 2018; Milinski, Semmann, & 

Krambeck, 2002a, 2002b; Rege & Telle, 2004; Simpson & Willer, 2008; Sylwester & Roberts, 

2010; Wedekind & Milinski, 2000). Notably, participants gave close to ceiling in the dictator 

game (i.e., $5) in all conditions (overall M = 4.06, SD = 2.00; 55% of participants gave $5 out of 

$10); this low heterogeneity in dictator game decisions limited our ability to find an observation 

effect. Moreover, it is possible that our public manipulation was not strong enough to induce a 

difference, either because people in the public condition did not feel as if they were in a public 

situation, or because people in the anonymous condition did not feel fully anonymous. Indeed, 

people in our anonymous control condition (i.e., no eyes control) reported feeling somewhat 

observed, likely because they were in a lab environment. Additionally, perceptions of 

observability were not correlated with dictator game allocations (see Supplementary Material).  

A recent meta-analysis found that decisions with consequences—where participants 

expected their behaviours to influence how others will respond to them within the experimental 

protocol—produced larger observation effects on economic game allocations than decisions 

without consequence (rs of 0.25 and 0.12 respectively; Bradley et al., 2018). The dictator game 

decision in this experiment was a decision without such within-setting consequence, which may 

have limited the strength of our manipulation.   

Similarly, this study failed to replicate the ‘watching eyes effect’. Participants did not 

give more in the dictator game when they were in the presence of eyes. We used a short exposure 

of eyespots (as per Sparks & Barclay, 2013), which would should preclude habituation to the 

stimuli. Given that participants were already giving close to ceiling in the no observation 

condition, it is possible that presenting images of eyes would not be able to increase allocations 

beyond these already high levels of generosity in the dictator game. Dear, Dutton, and Fox 

(2019) found in a recent meta-analysis that eyes effects are effective at reducing antisocial 

behaviour, with the speculation that images of eyes may be more effective at reducing bad 

behaviours than increasing good ones. Eye spots may not be particularly effective at increasing 

prosocial behaviours, consistent with several recent failed replications (Brudermann, Bartel, 
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Fenzl, & Seebauer, 2015, Lamba & Mace, 2010; Matsugasaki, Tsukamoto, & Ohtsubo, 2015; 

Northover, Pedersen, Cohen, & Andrews, 2017; Raihani & Bshary, 2012).  

Although our analyses did not reach statistical significance, they are suggestive that 

egoists give less than prosocials in private conditions (eyes and no-eyes control combined; 

medium-large effect size of d = 0.64), but not in public. These findings are consistent with 

Simpson and Willer’s (2008) reported evidence indicating that proselfs10 (egoists and 

competitors combined) contributed less in private conditions, whereas prosocials did not. 

Although we had a larger sample in this study compared to Simpson and Willer (2008), they 

used a decision with consequences as their primary dependent measure (i.e., participants were 

informed that a third party could see their decision and used this for a subsequent decision). This 

manipulation was likely stronger than a decision without consequences, as employed in the 

present study. It is worth noting, however, that our study was likely underpowered to find this 

effect; we could not match the SVOs of approximately 44% of participants due to an error in 

survey administration.   

Given the limitations outlined above, future research should investigate individual 

differences in observation and ‘watching eyes’ effects using dependent measures unlikely to 

elicit ceiling effects, and in contexts with greater reputational benefits or costs. Moreover, SVO 

is a narrow personality construct, limiting ability to detect individual differences in reputation-

based effects (Thielmann et al., 2019). Future studies could examine if broader personality 

constructs, such as HEXACO Honesty-Humility or Agreeableness (Ashton & Lee, 2007) are 

associated with differential response to reputation-based cues.  

This study adds to the literature by partially replicating Simpson and Willer’s (2008) 

finding that people who are less prosocial (i.e., SVO egoists) are more likely to calibrate their 

decisions according to reputation-based cues, whereas SVO prosocials are consistently prosocial.  

However, we failed to replicate the observation and ‘watching eyes’ effects, likely due to 

methodological limitations, such as the overwhelming prosociality observed in the present study, 

and because our observation manipulation was consequence-free. Future research should confirm 

this result using an observation manipulation with consequences, broader personality variables, 

and a measure unlikely to elicit ceiling effects.  

 

2.6 Conclusion 
 

This study adds to the literature by partially replicating Simpson and Willer’s (2008) 

finding that people who are less prosocial (i.e., SVO egoists) are more likely to calibrate their 

decisions according to reputation-based cues, whereas SVO prosocials are consistently prosocial.  

However, we failed to replicate the observation and ‘watching eyes’ effects, likely due to 

methodological limitations, such as the overwhelming prosociality observed in the present study, 

and because our observation manipulation was consequence-free. Future research should confirm 

this result using an observation manipulation with consequence, broader personality variables, 

and a measure unlikely to elicit ceiling effects.  

 

10 We did not combine egoists and competitors in this study because (i) we predicted that they will be less 

responsive to reputation-based cues than egoists (see pre-registration), and (ii) they were rare in the student 

populations we were investigating (8-11%, see supplementary material). 
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2.9 Chapter 2 Supplementary Material 
 

2.9.1 Social Value Orientation Distribution by Population 

Table S2. 1. Classifications of Social Value Orientations (SVO) from the Triple-Dominance 

Measure (Van Lange, 1999) 

Sample Sample 

Characteristics 

Total N n 

Prosocials 

(%) 

n  

Egoists 

(%) 

n 

Competitors 

(%) 

Unclassifi-

able 

University of 

Guelph 20161 

 

First-year 

Psychology 

Undergrads 

 

1792 1113 

(62%) 

314 

(18%) 

181 

(10%) 

184 

(10%) 

University of 

Guelph 20171 

 

First-year 

Psychology 

Undergrads 

 

1170 648 

(56%) 

261 

(22%) 

97 

(8%) 

164 

(14%) 

University of 

Regina1 

 

Business 

Undergrads 

(all levels) 

 

230 93  

(40%) 

61  

(27%) 

26  

(11%) 

50  

(22%) 

Amazon 

Mechanical Turk2  

US Crowdsourced 

Sample 

 

2213 1459 

(66%) 

682 

(31%) 

72 

(3%) 

- 

1Note. Data from pre-experimental survey, not only participants invited to participate in the study.  
2Note. This was part of a recruitment for a different project, and is based on the responses of a single SVO item 

rather than the whole scale (Rotella & Barclay, under review).  
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2.9.2 Participant-Generated ID 

 

To anonymously link data from the pre-term survey to the data collected in lab, we had 

participants self-generate their own ID. Participants were prompted with the following questions 

to create a unique code: 

1. First letter of the month you were born 

2. Third letter of your first name 

3. Second letter of your last name 

4. Second letter of the street you live on 

5. Third letter of the town you were born 

6. The number of siblings you have as of September 1st of this year  

 

Note: These questions varied slightly, depending on the term of data collection.  
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2.9.3 Exploratory Scales 

 

Machiavellianism (Mach-IV).  To measure Machiavellianism, we used the Mach-IV 

inventory (Christie & Geis, 1970). This consisted of 20 items, which were evaluated using a 5-

point Likert scale. Some example items are “Anyone who completely trusts anyone else is asking 

for trouble” and “It is possible to be good in all respects”. After reverse coding the appropriate 

items, scores were aggregated so that higher scores indicated greater Machiavellianism.   

SVO Slider Measure. The SVO Slider Measure (Murphy, Ackermann, & Handgraaf, 

2011) is a continuous measure of cooperative preferences, assessed using six items. Participants 

chose their preferred distribution of points, which would be allocated between themselves and a 

hypothetical other person (e.g., “100 points for you, 50 points for other”). Choices were 

aggregated and converted to a number on a Cartesian plane, where higher values are associated 

greater prosociality.  

 

2.9.4 Justification for using 90% CIs around η²: 

 

Unlike Cohen’s d, η² is squared and therefore can only be positive. Because of this, there 

are some cases where the test reveals a statistically significant difference (p < .05), despite the 

95% confidence interval including 0. As such, for the same test the 90% CI around η² is 

equivalent to a 95% CI around Cohen’s d (Lakens, 2014). 
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2.9.5 Program Description – Eyes Condition  

 

1. Experimenter enters participant ID and presses ‘Next Page’: 

 

 
2. When participants sit down, they view the demographics survey: 
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3. When participants are finished demographics questions, they read game instructions: 

 

 
 

4. Program instructs participants that it is loading the game: 
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5. Window minimizes 

 

 
 

6. Re-sized window loads, participants play dictator game 
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7. Program thanks participants for completing the program 
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Program Description – No Eyes and Public conditions 

 

1. Experimenter enters participant ID and presses ‘Next Page’: 

 
2. When participants sit down, they view the demographics survey: 
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3. When participants are finished demographics questions, they read game instructions: 

 
4. Program instructs participants that it is loading the game: 
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5. Window minimizes 

 
6. Re-sized window loads, participants play dictator game 
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7. Program thanks participants for completing the program 
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2.9.6 Supplemental Results 

 

Perceptions of Observation and Dictator Game Allocations 

 

Perceptions of observation were not related to dictator game allocations, across any of the 

conditions. See Table S2.2. 

Table S2. 2. Perceptions of Observation and Dictator Game Allocations 

 Question 

Condition “Someone is watching 

the amount of money I 

allocate to the 

recipient.” 

“The experimenter will 

see the amount of 

money I allocated and 

form a poor opinion of 

me” 

“A situation in which other 

people would find out how I 

behaved” AND “A situation 

in which other people would 

see my behaviour” 

All data r = .08, 95CI[-.03, .18] 

p = .139 

r = -.09, 95CI[-.19, .02] 

p = .096 

r = .03, 95CI[-.07, .13] 

p = .583 

Public r = .17, 95CI[-.03, .35] 

p = .095 

r = .17, 95CI[-.23, .17] 

p = .763 

r = .11, 95CI[-.09, .30] 

p = .283 

Eyes r = .07, 95CI[-.11, .26] 

p = .438 

r = -.03, 95CI[-.22, .16] 

p = .738 

r = .05, 95CI[-.14, .23] 

p = .625 

No Eyes r = -.05, 95CI[-.24, .14] 

p = .593 

r = -.19, 95CI[-.37, -.01] 

p = .044 

r = -.11, 95CI[-.29, .07] 

p = .236 
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Post-Experimental Questionnaire 

 

To determine which factors influenced decisions in the dictator game, and how they 

varied by condition, we analyzed the responses on the post-experimental questionnaire. These 

analyses are based on the ones presented in Oda, Niwa, Honma, & Hirashi (2011). Note, the 

following analyses were conducted in SPSS 26.  

First, we began by correlating the 17-items on the post-experimental questionnaire, which 

were found to be correlate with one another (r = -.21 to .74). Thus, to analyze this data we 

conducted a principal component analysis. Three principle components were extracted with 

Eigen values greater than 1, which explained 60.39% of variance. Table S2.3 contains the factor 

loadings for each component, and the component score matrices.  

We used a regression analysis to determine whether the components predicted the amount 

of money allocated to recipients in the dictator game. All three components predicted dictator 

game allocations, F(3,352) = 65.25, p < .001, R = .60, R2 = .36, as presented in Table S2.4. 

We then used a MANOVA to determine the component differed by experimental 

condition (see Table S2.4). Only the first component differed by condition, F(2,330) = 12.62, p < 

.001, ηp
2 = .072; the other two components did not vary by condition, F(2,330) = 0.98, p = .376, 

and F(2,330) = 0.542 p = .592, respectively. Simple main effects with Tukey’s HSD indicated 

that there were higher scores for Component 1 in the Public condition compared to the Eyes 

condition (Mdiff = -0.62, p < .001, 95CI[-0.92, -0.31]) and the No Eyes condition, Mdiff = -0.51, p 

< .001, 95CI[-0.81, -0.20. There were no differences between the Eyes and No Eyes conditions, 

Mdiff = -0.11, p =.652, 95CI[-0.41, 0.18]. See Figure S2.3. These analyses support the 

information in text, where participants perceived to be seen more in the Public condition than the 

other conditions, and that the Eyes and No Eyes conditions were similarly perceived.  

Lastly, we used a MANOVA to determine if responses on the post-experimental 

questionnaire differed by SVO. The second component of the PCA differed by SVO, F(2, 366) = 

5.33, p = .005, ηp
2 = .026, with prosocials (M = 0.04, SD = 0.92) having higher scores than 

egoists (M = -0.34, SD = 1.08). The first and third components of the PCA did not vary by SVO, 

F(2, 366) = 1.80, p = .165, ηp
2 = .010, and F(2, 366) = 0.07, p = .936, ηp

2 = .000, respectively. 

This finding is not surprising, given that the items that loaded onto this component include “I 

only have to give as much money as I want to regardless of the recipient's desire”, “I should 

think of the recipient”, and “I will feel guilty if I don't share an equal amount with the recipient”, 

suggesting that this component is related to concern for the recipient, a prosocial sentiment.  
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Table S2. 3. Factor loadings and component score coefficients of the three components from the post-experimental questionnaire identified by the 

PCA. 

Question  Component 

   Factor Loadings Component Score Coefficient 

 M SD 1 2 3 1 2 3 

How much did you think about the following points 

when you decided the amount you shared? 

        

1. Allocation of more money to the recipient 

benefits me as well as the recipient. 

4.02 1.69 .241 .535 .214 .035 .264 .154 

2. Someone is watching the amount of money I 

allocate to the recipient. 

2.88 1.79 .704   .103 -.035 -.072 

3. I should give the amount the recipient expects 3.20 1.56 .561 .453 .101 .082 .224 .073 

4. I only have to give as much money as I want to 

regardless of the recipient's desire. 

4.13 1.64 -.128 -.322 .189 -.019 -.159 .137 

5. The recipient will be angry if I allocate more 

money to myself than to him or her. 

3.49 1.75 .609 .242 -.201 .089 .120 -.145 

6. I should think of the recipient. 4.97 1.58 .321 .740 .227 .047 .365 .164 

7. I will feel guilty if I don't share an equal 

amount with the recipient 

4.62 1.93 .405 .712  .059 .351 .051 

8. Someone is counting how much money I 

allocate to the recipient 

 

3.16 1.78 .739  -.200 .108 -.046 -.144 

How concerned were you about the following 

points when you decided the amount you shared? 

        

1. Someone will see the amount of money I 

allocated and think I am a bad person. 

3.31 1.83 .769  -.360 .112 -.001 -.260 

2. I may run into the recipient after the 

experiment 

2.52 1.66 .706  -.336 .103 .008 -.243 
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3. The experimenter will see the amount of 

money I allocated and form a poor opinion of 

me. 

 

2.74 1.70 .725  -.402 .106 -.048 -.291 

How did you perceive the experimental situation?         

1. A situation in which other people would find 

out how I behaved. 

3.76 1.66 .695 -.278 .442 .101 -.137 .320 

2. A situation in which other people would 

evaluate my behaviour. 

4.38 1.64 .669 -.187 . .098 -.092 .389 

3. A situation in which other people would see 

my behaviour. 

4.10 1.70 .685 -.282 .463 .100 -.139 .335 

4. A situation in which other people would know 

if I did something bad. 

3.36 1.68 .802 -.227  .117 -.112 -.023 

5. A situation in which I should be concerned that 

other people were watching me. 

3.06 1.68 .771 -.217 -.137 .112 -.107 -.099 

6. A situation in which my good behaviour would 

be evaluated by someone. 

3.98 1.66 .732  .147 .107 -.038 .106 
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Table S2. 4. Regression of the three PCA components 

Regression of the three PCA components which predict the amount of money allocated to recipients in the dictator game, F(3,352) = 65.25, p < .001, 

R = .60, R2 = .36. 

  

B 

 

SE 

 

β 

 

t 

 

p 

Lower 

95%CI of B 

Upper 

95%CI of B 

Partial 

correlation 

Constant 4.06 .08  47.67 < .001 3.90 4.23  

Component 1 0.20 .08 .10 2.33 .020 0.03 0.36 .10 

Component 2 1.11 .09 .56 13.00 < .001 0.94 1.28 .56 

Component 3 0.40 .08 .20 4.66 < .001 0.23 0.56 .20 
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Figure S2. 1. Mean (+/- 95% CI) of the PCA Component 1 scores by experimental condition.   

Dots are individual responses, with jitter so they don’t all overlap.    
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3 Why are some people more cooperative than others? 
 

3.1 Abstract 
 

There are large differences in people's average levels of cooperativeness. What predicts how 

cooperative a person will be? Research has linked cooperativeness to a number of variables, 

which include (but are not limited to) risk-taking, impulsivity, empathy, attachment styles, envy, 

self-esteem, perspective taking, moral reasoning, parenting, peer influences, social dominance, 

and trust. However, these variables have not been linked by an overarching theory and mostly 

investigated in separate studies. In this chapter, we bridge these gaps by (a) using an ecological 

approach informed by life history and biological markets theories to understand prosocial 

development, and by (b) investigating multiple variables at once to identify which variables have 

the most influence on prosocial strategies. Across three studies and four measures of prosociality 

we found that the consistent predictors of prosociality were dominance, socio-sexual orientation 

(SOI), relative deprivation, and risk-taking. We also present structural equation models which 

suggest that early life stress and embodied capital calibrate these variables, and in turn influence 

prosociality. We argue that prosociality is calibrated through a combination of trade-offs based 

on the amount of competition an individual is in and their relative position within their 

environment (i.e., biological market) which influence the relative payoffs of prosocial strategies. 

Moreover, we present an internal meta-analysis of the relationship between SOI and prosociality, 

argue that this relationship is calibrated through the amount of mating competition an individual 

is in, and present a game theory math model as a proof of concept for this mechanism. Together, 

these results advance our understanding of prosocial development by developing a 

comprehensive theory about when and why it would be beneficial (or not) for people to develop 

cooperative strategies.  

 

3.2 Introduction 
 

Why are some people more cooperative than others? Cooperation can be costly because a 

cooperator forgoes immediate benefits (and may pay short-term costs) to benefit others. Only 

through long-term repeated cooperative interactions do they receive fitness benefits that 

outweigh the benefits received from short-term defection (Dawes, 1980; Rand & Nowak, 2013; 

Van Lange, Joireman, Parks, & Van Dijk, 2013).  

Notably, social interactions are not equal. Biological markets can shape how cooperative 

people will be in social interactions. For example, in markets where there is little ability to make 

partner choices or switch partners (e.g., low relational mobility) there is less competitive helping, 

lower cooperation within relationships, and resources are distributed more unfairly, compared to  

markets where people are free to choose and leave partners (Barclay 2011; Debove, André, & 

Baumard, 2015; Debove, Baumard & André, 2015; Oishi, Schug, Yuki, & Axt; 2015; reviewed 

in Barclay, 2013). Within markets where some choice can be exercised (i.e., make a good choice 

or avoid a bad choice), partner choice is based on a multitude of traits within a biological market 

(not only cooperativeness), where the traits for which partners are chosen will vary with market 

dynamics that change across environment and population structures. Thus, cooperative partners 
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may be more or less valued depending on the specific market dynamics (e.g., the degree of 

partner choice ability in that market, relational mobility, how successful cooperation is in that 

environment). 

 Moreover, using a cooperative strategy can also be dependent on an individual’s own 

“market value”. For example, selfishness is more common among attractive people, people with 

more power in relationships, and people who otherwise have high status because they already 

have high market value (Barclay & Reeve, 2012; Guinote, Cotzia, Sandhu, & Siwa, 2015; 

Munoz-Reyes et al., 2014; Righetti, Lhuchies, van Gils, & Slotter, 2015; Shinada & Yamagishi, 

2014). People with high market value will be chosen and retained as partners for others traits, 

and therefore benefit little from also being cooperative (Barclay & Benard, 2013; Barclay & 

Reeve, 2012). Contrastingly, people who are less attractive, powerful, or without status may 

benefit more from partner choice through competitive helping. Being chosen as a cooperative 

partner, however, depends on the relative level of traits in that market rather than the absolute 

level of traits; different “levels” of cooperativeness may be more successful at acquiring 

cooperative partners in different populations, depending on the supply and demand for 

cooperative partners (Barclay, 2011; 2013). As a result, the “optimal” cooperative strategy for an 

individual depend on (1) the specific market dynamics in a population, and (2) how valuable a 

cooperative strategy is to a specific person (i.e., do they have other more valuable traits that 

others will choose them for, or not?) 

 From this framework, we posit that there will be strategy-based trade-offs in partner 

choice which will calibrate an individual’s cooperative personality. That is, a person’s 

cooperative personality will be influenced by the how valued their other traits and characteristics 

are relative to others in the population, will depend on how cooperative others in the 

environment are, and the extent to which cooperation is a valued trait. For example, if someone 

has a high partner value within a market (e.g., are wealthy, skilled, attractive, or otherwise highly 

desirable), they may not need to invest in being highly cooperative because they will still be 

chosen as partners, and therefore do not need to invest in an additional (potentially) costly 

strategy. Similarly, people who are able to use a dominant strategy (relative to others) can 

receive benefits from using coercive strategies rather than prosocial strategies. We will note, 

however, that to make specific predictions for a population we must know what traits are valued 

and/or otherwise successful within that specific population. 

In this chapter, we seek to identify some of the underlying trade-offs which influence 

how cooperative a person becomes. Given that all investigations in this chapter have been 

conducted in samples from Canada and the USA, and markets vary on valued/successful 

strategies, the interpretation of these findings should be restricted to North America. 

 

Cooperation as a personality trait 

 

It is well established that people vary in how nice, cooperative, and prosocial they are. 

Prosociality is reflected in two of the most widely used personality assessments in psychology: 

the agreeableness and honesty-humility facets of the HEXACO model of personality (Ashton & 

Lee, 2007; 2008) and the agreeableness facet of the Big Five (DeYoung, Quilty, & Peterson, 

2007). In addition to these, there are many other prosociality-related constructs assessed in the 

literature, such as social value orientation (Murphy, Ackermann, & Handgraaf, 2011; Van 
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Lange, 1999), altruism, concern for others, empathy, inequality aversion, and pro-

environmentalism, in addition to a vast array of behavioural measures, such as economic games 

(Thielmann, Spadaro, & Balliet, 2020).  

 Personality traits are stable patterns of thought, emotions, and behaviours which are 

consistent across contexts, situations, and time (Del Giudice, 2018; Haan, Millsap, & Hartka, 

1986). For cooperation, there is moderate consistency across situations and time, which suggests 

that prosociality is a personality trait, although these findings vary considerably among 

measures. Positive correlations exist among measures of prosocial responding across situations 

and time; such correlations have been found in children (e.g., Dekovic & Janssens, 1992; 

Hastings et al., 2000; Rushton & Teachman, 1978; Tremblay, Vitaro, Gagnon, Piche, & Royer, 

1992, Vitaro, Gagnon, & Tremblay, 1990, 1991; Warden, Cheyne, Christie, Fitzpatrick, & Reid, 

2003), adolescents (Davis & Franzoi, 1991; Eberly & Montemayor, 1999; Eisenberg et al., 1995; 

Savin-Williams, Small, & Zeldin, 1981; Wentzel, 2003), and adults (Baumert, Schlösser, & 

Schmitt, 2014; Galizzi & Navarro-Martinez, 2019; Haesevoets, Van Hiel, & Folmer, 2015; 

Hilbig, Glöckner, & Zettler, 2014; Peysakhovich et al., 2014; Wu et al., 2017; Yamagishi et al., 

2013).  

 

So far, what has been related to cooperative personalities? 

 

Although variation in cooperative personalities is partly attributable to genetics, it does 

not explain all the variation. Prosociality is influenced by other factors, including social and 

environmental factors (reviewed in Eisenberg, Fabes, & Spinrad, 2007). Cooperativeness has 

been related to many different variables, which include socio-cognitive components such as 

empathy, sympathy, guilt proneness, envy, self-esteem, emotionality, perspective taking, theory 

of mind, and moral reasoning (reviewed in Eisenberg, Fabes, & Spinrad, 2007). There are also 

social influences which include parenting, peer influences, social competence, power, social 

dominance, trust, competitiveness, and socialization (Balliet & Van Lange, 2013; Hawley, 2002; 

Orzeck & Lung, 2005; reviewed in Eisenberg, Fabes, & Spinrad, 2007), and developmental 

factors such as attachment styles (Noftle & Shaver, 2006; reviewed in Eisenberg, Fabes, & 

Spinrad, 2007). Moreover, cognitive attributes such as intelligence and academic achievement 

have been linked to prosociality (Caprara et al., 2000; Han, Shi, Yong, & Wang, 2012), as well 

as behavioural correlates such as risk-taking, impulsivity, and sociosexual orientation (Ashton & 

Lee, 2008; Ashton et al., 2010; Banai & Pavela, 2015; Bourdage et al., 2007; Hilbig, Glöckner, 

& Zettler, 2014; Manson, 2015; Orzeck & Lung, 2005; Strouts et al., 2017). Cooperation has 

also been found to vary across cultures (Balliet & Van Lange, 2013), among many other 

variables.   

Although cooperation has been linked to all the variables listed above and many others, it 

is unclear which factors are (a) most predictive of individual differences in cooperation, or (b) 

which trade-offs are responsible for calibrating cooperative strategies. Understanding which 

factors are most predictive of cooperation within a population will give insights into which trade-

offs are likely faced by people within that biological market. To date, most efforts to understand 

the determinants of prosocial behaviours have sought to identify the specific situational, social, 

and individual factors that cause cooperative behaviours to be learned. The majority of these 

efforts have only investigated one or a select few variables at a time, rather than interaction 



 

 

110 

 

studies or comprehensive studies investigating multiple variables. When efforts have 

investigated the relationships between multiple measures, the models usually do not derive their 

predictions from functional theory. Functional reasoning adds another level of understanding to 

these variables; investigating why specific variables would be related by theorizing and testing 

fitness trade-offs would lead to a more comprehensive understanding of each behaviour, and 

greater theory about when and why these behaviours would confer an advantage. Without this 

theorizing, it is easy to jump to the conclusion that specific behaviours are always advantageous 

or disadvantages (e.g., easy to think that prosociality is beneficial, instead of thinking that it is 

more/less beneficial to some individuals in some contexts).  

This chapter will add to the literature by investigating multiple factors related to 

prosociality in goal of determining which factors have the most influence on the development of 

prosocial personalities. By investigating multiple factors at once and taking a trade-off approach, 

we can draw insights into which underlying factors calibrate cooperative personalities to further 

our understanding of how prosocial personalities develop.   

 

An ecological approach to individual differences in cooperation, based on life history  

 

 Life history strategies are decision-making strategies about how to allocate resources 

(e.g., time, energy), among those investments. This results in trade-offs between survival (e.g., 

bodily growth and maintenance) and reproduction (e.g., finding and attracting a mate, parenting), 

because resource budgets are limited. For example, resources allocated towards acquiring an 

education, means fewer resources available for investment elsewhere. These fitness trade-offs 

result in broad pattern of correlated responses, such that there are fast or slow strategies, where 

fast life history strategies are characterized by earlier fitness returns (e.g., have more children, 

reproduce earlier, greater risk-taking, impulsivity) and less investment in somatic effort (e.g., 

invest less in embodied capital such as education, shorter lifespan) than slow life history 

strategists (e.g., quality vs quantity trade-offs; Del Giudice, 2018; Ellis, Figueredo, Brumbach & 

Schlomer, 2009; Nettle, 2010). Thus, life history theory provides a framework that explains how 

different patterns of resource allocation evolve, and why certain behavioural and cognitive traits 

are coordinated across domains (Del Giudice 2014; 2018).  

Ecological variables such as environmental harshness and predictability in childhood 

(also termed high stress environments), in part, calibrate life history strategies (Del Giudice 

2014; 2018). Empirical findings suggest that people exposed to harsh and unpredictable 

environments in childhood are more likely to engage in fast life-history strategies (Ellis et al., 

2009; Frankenhuis, Panchanathan, & Nettle, 2016), such as they have more sexual partners, are 

more impulsive, more aggressive, and take more risks in adulthood (Griskevicius, Tybur, Delton, 

& Robertson, 2011; Griskevicius et al., 2013; Simpson, Griskevicius, Kuo, Sung, & Collins, 

2012). Similarly, research has found that high stress environments are associated with more 

exploitative and anti-social behaviours (McCullough, Pedersen, Schroder, Tabak, & Carver, 

2013; Nettle, Colléony, & Cockerill, 2011).  

Each species (both between and within species) faces different life history trade-offs, 

depending on the specific dynamics of the biological market. These trade-offs influence the 

specific patterns of cognitive and behavioural traits that correlate with one another, which results 

in population-specific “versions” of fast and slow strategies. Across human individuals, fast 
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strategists can be described as antagonistic and exploitative-focused, which contrast with slow 

strategists that are characterized as having a prosocial and caregiving profile (Del Giudice, 

2018). We would like to emphasize here that prosociality is an important factor in human life 

history strategies. However, to-date only a single empirical study attempted to link life history 

strategies in humans with cooperation, which found no direct influence of life history on 

cooperative behaviours within economic games. From the view that slow life history strategies, 

compared to fast, promotes investment in long-term cooperative relationships this finding is 

perplexing (Wu et al., 2017). However, we also know that cooperation is can also be beneficial 

in harsh environments where cooperation is necessary for survival (i.e., needs-based helping; 

Aktipis et al., 2018). Thus, a traditional life history approach may be insufficient to understand 

the complexity of human cooperation within individuals and populations.  

Here, we advance that biological markets theory can add to life history theory by 

accounting for a person’s inherent characteristics (e.g., mate value, embodied capital) and 

relative position within that environment (i.e., advantaged vs disadvantaged). For example, a rich 

person in poor environment may engage in a slower strategy than the poorer people around them. 

This more encompassing framework is largely untested in humans, where most life history 

research has exclusively focused on environmental stress in the context of fast and slow 

strategies (see Nettle & Frankenhuis, 2019). That is, life history strategies are amalgamates of 

many variables, derived from ecological-developmental factors and individual characteristics, 

rather than a simple fast/slow continuum based simply on environmental harshness and 

predictability. This distinction is important – in order to understand how cooperative strategies 

are calibrated we must understand how ecological trade-offs interact with individual 

characteristics. 

 

Goals of the present research  

 

The primary goal of this chapter is to identify which key variables (among a wide array 

theoretically related to life-history theory) are consistently related to cooperative personalities 

(i.e., the correlated profile), in order to understand the underlying trade-offs that calibrate 

cooperative strategies. By identifying these trade-offs, we can predict when and why people will 

be more cooperative. We do not use the life history scales because these scales compress many 

correlated constructs into a single fast/slow continuum for each individual, whereas we are 

interested in identifying which specific constructs are related to cooperation. As a secondary 

goal, we provide proof-of-concept structural equation models to model the relationship between 

childhood environmental stress, embodied capital, and the specific trade-off variables identified.  

As of now, there is no “best practice” to assess life history strategies in humans. 

Therefore, to determine how life-history trade-offs relate to cooperative personalities, we 

selected theory-driven measures that assessed ecological factors and individual characteristics 

previously related to both life history strategies and cooperation. Given the complexity of life 

history within people and that we don’t know what is most valued in the market, we had no a 

priori predictions about which variables would have the greatest influence on prosociality (all 

variables were chosen because they have some relationship with prosociality). Unless we know 

what is valued and available on the market system (i.e., supply and demand) we cannot make 

strong predictions. However, once we know these background assumptions, we can make 
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specific falsifiable predictions. As a result, we did not make specific predictions and  began with 

exploratory analyses, which we then replicated across different samples. 

It is difficult to predict how ecological factors will relate to cooperation because the 

direction can go both ways – when people are in harsh and unpredictable circumstances, 

cooperation is necessary to survive (see Aktipis et al., 2016; Cronk et al., 2019; Hao, 

Armbruster, Cronk & Aktipis, 2015). On the flipside, investing in long-term cooperative 

relationships in safe and predictable environments can be beneficial, resulting in long-term 

fitness benefits (West, Griffin, & Gardner, 2007; Wu et al., 2017). This alludes to the complexity 

of life history predictions in humans and suggests that the simple fast-slow continuum of life 

history theory is insufficient to explain why some people are more cooperative than others. In 

this Chapter, we advance that people face different trade-offs in harsh/unpredictable 

environments compared to safe/predictable environments, which results in different market 

dynamics for partners. Different strategies may be more/less successful in each environment, and 

who engages in each strategy will depend on a person’s individual characteristics (e.g., traits, 

need) and position within each environment. Thus, we advance that life history predicts different 

trade-offs, which in turn will predict prosociality.  

 

Chapter overview 

 

Here, we examine the relationship of various life-history constructs and correlates across 

four different assessments of prosocial personalities: SVO Slider (Murphy et al., 2011), Triple 

Dominance Measure of SVO (Van Lange, 1999), HEXACO Agreeableness, and HEXACO 

Honesty-Humility (Ashton & Lee, 2007). By using multiple measures, we can identify which 

variables are consistent across cooperative personalities and samples, and generalize the results 

beyond a single assessment of cooperative personality. In particular, we are interested in 

people’s average prosocial personality, towards unknown or hypothetical others, rather than 

prosociality in existing relationships.  

From a functional perspective, personality results from individual differences in strategic 

motivation and self-regulation, which in turn cause consistent differences in situational 

perceptions, emotional reactions, and the associated behaviours (Del Giudice, 2018; Denissen & 

Penke, 2008; DeYoung, 2015). To generalize our findings to a broader array of prosocial 

behaviours, we chose to focus on the personality constructs of cooperation rather than 

cooperative behaviour in economic games, which are commonly used (e.g., Balliet, Parks, & 

Joireman, 2009; Balliet, Mulder, & Van Lange, 2011; Balliet & Van Lange, 2013; Larney, 

Rotella, & Barclay, 2019; Thielmann, Spadaro, & Balliet, 2020; Wu et al., 2017). This approach 

allows us to minimize situational influences (e.g., strategy, need, incentivization), have greater 

ecological validity, and generalize beyond resource-based measures. Notably, the associations 

between prosocial personality and cooperative behaviours in economic have been relatively 

small (rs < .26, Thielmann, Spadaro, & Balliet, 2020).  

We conducted three studies to understand why some people are more cooperative than 

others. Study 1 is an exploratory study of how some life history correlates (i.e., mating strategies, 

risk-taking, intolerance to uncertainty, feelings of relative deprivation) are associated with 

prosocial personality. In Study 2, we replicate the findings from Study 1, extend the investigation 

to more life history constructs and correlates, and then use life history theory to inform structural 
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equation models of tested variables to predict how prosocial personality is calibrated. Study 3 

then partially replicates these findings in a non-student sample.  

We found that the most predictive variables in our dataset were dominance (a coercive 

strategy), and sociosexual orientation (i.e., a measure of how many sexual partners someone 

desires and much commitment they want from their partners). That is, people who are less 

dominant and who are more sexually restricted (want more commitment before sex, fewer 

partners) are more prosocial than those who are more dominant and sexually unrestricted (less 

commitment, greater number of partners).  

Given the unexpected results between SOI and prosociality, we present an internal meta-

analysis on the relationship between SOI and prosocial personality to estimate the size of the 

relationship, and propose that this relationship is moderated by mating competition (see below). 

We also present a game theoretic model as a proof of concept that mating competition will affect 

one’s cooperation level. 

This research goes beyond previous efforts, by (a) using an ecological approach inspired 

by life history theory and informed by biological markets theory, (b) investigating multiple 

variables simultaneously to determine which factors are consistently related to prosociality and 

identify the underlying trade-offs that calibrate prosociality, and (c) employing a combination of 

a theory-driven and data-driven approach to resolve this question. Notably, we did not limit 

ourselves to investigating measures solely associated with life history theory. Instead, we used 

life history theory as a starting approach and also included other exploratory measures not 

derived from this theoretical framework, in order to get a more comprehensive understanding of 

prosociality.  

 

Prosociality and Mating Strategies 

 

 As stated above, one finding in this chapter is that socio-sexual orientation (SOI), a 

measure of a person’s willingness to engage in sexual activity outside of a committed 

relationship, was a consistent predict of cooperative personality. This relationship may not be 

immediately obvious, and it was originally unexpected when we found it in Study 1. We soon 

realized that there was theoretical relationship – cooperation is calibrated by the amount of 

mating competition that someone faces – which we outline below.  

  

Why is SOI related to prosocial personalities? 

 

People with restricted SOIs are characterized by having fewer sexual partners, desiring 

fewer sexual partners, and wanting more commitment before sex, whereas people categorized as 

having unrestricted SOIs have greater number of sexual partners, desire a larger number of 

sexual partners, and require less commitment before sex (see Penke & Asendorpf, 2008). As a 

result, people who are unrestricted must not only compete for more partners more frequently, but 

also out-compete all other suitors., whereas people who are competing for fewer partners and 

desire more commitment compete at lower frequencies than their unrestricted counterparts.  

That is, if someone is trying to impress one target, they just need to impress that one 

target and outcompete the few other people courting that target. But if that person is trying to 

impress a whole bunch of targets, they need to outcompete all of their respective suitors. For 
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example, imagine that each woman is courted by two men. If Jeremy seeks a monogamous 

relationship, he must only outcompete one other man, but he is not in competition with any of 

the other men in the population. However, if Ray seeks to have 10 partners, he must outcompete 

the 20 competitors for those 10 women - he is in much more competition, and competes against a 

much higher fraction of the male population. Moreover, he might need to demonstrate even 

higher quality if he seeks to attract them for a short-term relationship when there are other men 

offering more commitment. From this logic, we advance that (on average) restricted SOIs are 

associated with lower mating competition than unrestricted SOIs.  

Cooperation is hindered by competition, where people are less likely to cooperate with 

people they are competing with (Barker, Barclay, & Reeve, 2012; Krupp & Cook, 2018; West et 

al., 2006), and even more likely to harm them (Barker & Barclay, 2016). From these findings, we 

posit that people who are in more mating competition (i.e., unrestricted SOIs) will be less 

cooperative towards others on average, than those in less mating competition (i.e., restricted 

SOIs). Because they are in more mating competition, unrestricted individuals will receive fewer 

benefits from cooperating with other people in their environment – in particular their 

competitors. To accrue resources and out-compete rivals, behaving selfishly towards others (in 

particular, towards people they do not know, are competing with, or do not anticipate future 

interactions with) may be beneficial. Selfishness can result in short-term benefits and greater 

ability to compete for short-term mating opportunities, because being cooperative is costly in the 

short-term and beneficial in the long-term. Thus, if someone is engaging in a shorter-term 

competitive strategy, being cooperative may produce fewer benefits than being selfish. Given 

these characteristics, having prosocial cooperative preferences would be of greater benefit to 

individuals with restricted SOIs than unrestricted SOIs (see summary of these arguments in 

Table 3).  

We must note that the studies in this chapter investigate cooperative personality on 

average, and not cooperative behaviours within specific circumstances. For example, we would 

predict competitive altruism to arise if a potential partner was watching and the competitors 

could earn a good reputation (see Barclay & Willer, 2007), and less cooperativeness towards 

rivals when no one else is watching.  

This interpretation of the relationship between prosocial personality and SOI is consistent 

with the gender-based results we obtained, where the relationships were stronger in men, 

particularly for SVO. Speculatively, the relationship between SVO and SOI may be stronger in 

men because SVO is a resource-based measure, where participants divide points between 

themselves and a hypothetical other. Resource-based competition for mates is stronger in men 

than women (Buss, 1988; Buss & Schmitt, 1993), which may account for the stronger 

relationships in men compared to women. Moreover, due to the fundamental asymmetry in 

reproductive investments, where women have a greater minimum investment in reproduction 

than men (e.g., gestation, lactation), men can maximize their reproductive fitness by accessing 

multiple mates whereas women cannot (Buss & Schmitt, 1993; Trivers, 1972). In other words, 

the reproductive limit for men is based on the number of sexual partners they are able to 

successfully compete for, rather than the physical limitations which characterize the reproductive 

limit for women. Because men benefit more from accessing multiple mates, there are more men 

than women seeking multiple mates (or facing competition from those seeking multiple mates). 

As a result, mating competition is stronger in men than in women, and this may also explain the 
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stronger relationships between SOI and prosociality for HEXACO Agreeableness, Honesty-

Humility and the SVO measures in men. Note that specific traits that people are competitor for 

(e.g., attractiveness, fidelity, trustworthiness) are orthogonal to the question of how much mating 

competition someone is in.  

This relationship is consistent with other well-known findings in the literature, such that 

people are more cooperative as they get older (Matsumoto, Yamagishi, Li, & Kiyonari, 2016), 

which is also associated with lower intensity of mating competition (i.e., more people become 

partnered as they get older). Thus, the relationship between age and cooperation may be, in part, 

accounted for by reduced mating competition. Moreover, religious people are also found to be 

more cooperative and charitable (Brooks, 2007), although this finding is debated. Many widely 

practiced religions (e.g., Christianity, Catholicism, Judaism) promote life-long monogamous 

commitments, thereby reducing mating competition within those communities. Thus, it is 

possible that the relationship between religiosity and cooperation may be (in part) accounted for 

by mating competition. These ideas, however, have yet to be tested.  

 

Table 3. 1 Comparison of mating strategies and how they relate to competition and cooperation 

Attribute Restricted SOI Unrestricted SOI 

1. Number of desired sexual partners Few Many 

2. Amount of desired commitment before sex More Less 

3. Type of relationship Long-term Short-term 

4. Number of competitors Few Many 

5. Number of people to cooperate with More Less 

6. Frequency of competing with others Infrequent Frequent 

7. Benefits from competing with others Lesser Greater 

Benefits from being cooperative with others Greater Lesser 
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3.3 Study 1: Exploring Why Some People are More Cooperative than Others 

Note: Supplementary material for this study is presented in section 3.9.1 

 

3.3.1 Purpose 

 

To begin the investigation into why some people are more cooperative than others, we 

started with a short exploratory study to determine which factors are related to cooperative 

preferences, specifically social value orientation (SVO). This study was the result of a short data-

collection opportunity (30 minutes) as part of a different study (see Chapter 2 in this thesis). 

Thus, the number of variables we could assess was restricted. We chose four constructs 

associated with environmental harshness, strategy, and embodied capital: relative deprivation, 

intolerance to uncertainty, risk-taking, and sociosexual orientation (described below).  

 

3.3.2 Method 

 

Participants 

 

One hundred and ninety-four students (94 female, 100 male; Mage = 23.3, SD = 4.8) 

participated in this study, which exceeded our minimum goal of 100. Study procedures were pre-

registered at: osf.io/p3u68. 

Participants received course credit in exchange for participation, and completed the 

following scales: Triple-Dominance Measure of SVO, SVO slider measure, domain specific risk-

taking measure (DOSPERT-R), socio-sexual orientation (SOI-R), intolerance to uncertainty, 

choice task, and personal relative deprivation scale (PRDS-R). Following the two SVO 

measures, all scales were randomized (see supplementary material for specific procedures of this 

study).  

 

Measures 

 

Measures of cooperative personality. 

 

For the purposes of this study, we started by assessing two measures of social value 

orientation (SVO), which assess the weights people assign to their own and others’ outcomes 

(Balliet, Parks, & Joireman, 2009), to determine which life history correlates were related to 

these traits.  

SVO Slider Measure. The SVO Slider Measure (Murphy, Ackermann, & Handgraaf, 

2011) is a continuous measure of cooperative preferences. Participants reported their preferred 

distribution of points between themselves and a hypothetical other person (e.g., “85 points for 

you, 15 points for other”) on six slider items. Choices were aggregated and converted to a 

number on a Cartesian plane, where higher values are associated greater prosociality.  

Triple-Dominance Measure of SVO. Participants completed nine forced-choice questions 

assessing participants’ preferences of point distributions between themselves and a hypothetical 
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‘other’ (Van Lange, 1999). Choices included a prosocial option where participants prefer an 

equal distribution of points for themselves and the other (e.g. 500 self, 500 other), an egoistic 

option where participants could maximize their earnings (e.g. 550 self, 300 other), and a 

competitive option which maximizes the difference between themselves and the other (e.g. 500 

self, 100 other). Participants were categorized as “prosocial”, “egoist”, or “competitive” if they 

selected six or more choices consistent with that orientation (N = 42 were unclassifiable because 

of inconsistent choices).  

 

Measures of Life-History Correlates. 

 

Greater risk-taking, unrestricted sociosexual orientations (SOI; i.e., people who want less 

commitment before sex), and more feelings of relative deprivation have been associated with 

faster life history strategies (Wang, Kruger, & Wilke, 2009). However, they characterize 

different ecological trade-offs. These include, resource acquisition (i.e., risk-taking, see Barclay, 

Mishra, & Sparks, 2018; Mishra, Barclay and Sparks, 2017), mating strategy (i.e., SOI), and 

perceived social status (i.e., relative deprivation, see Del Giudice, 2018). To begin to understand 

which variables are more strongly related to cooperation, we began by exploring the relationship 

between these variables and our two social value orientation measures.  

Domain Specific Risk-Taking Measure (DOSPERT-R).The DOSPERT-R (Blais & Weber, 

2006) is a self-report measure of the likelihood of engaging in 30 risky behaviours in five 

domains: ethical (e.g. “Revealing a friend’s secret to someone else”), recreational (e.g. “Going 

down a ski run that is beyond your ability”, health/ safety (e.g. “Walking home alone at night in 

an unsafe area of town”), social (e.g. “Speaking your mind about an unpopular issue in a meeting 

at work”), and financial (e.g. “Betting a day’s income at a high-stake poker game”). Behaviours 

were rated on a scale from 1 (extremely unlikely) to 7 (extremely likely). Scores for each 

subscale were obtained by summing responses for all relevant items, and were averaged to create 

a total score.  

Choice task. Participants made six hypothetical risk decisions, each between two 

monetary options (Mishra & Lalumière, 2010). Both options had equal mean expected values, 

but differed in payoff variance (e.g., ‘‘Would you rather choose (A) $3 guaranteed, or (B) a 30% 

chance of earning $10?”), with higher variance items being riskier choices. The number of risky 

choices was summed. 

Socio-Sexual Orientation - Revised (SOI-R). The SOI-R (Penke & Asendorf, 2008), is a 

nine-item self-report scale assessing individual differences in willingness to engage in sexual 

activity outside of a committed relationship on three facets: behaviour, attitude, and desire. For 

the behaviour facet, participant chose an answer for questions such as “With how many different 

partners have you had sex within the past 12 months?” from nine options (0, 1, 3, 4, 5-6, 7-9, 10-

19, 20 or more). For the attitude facet, participants rated agreement on a 9-point Likert scale 

from 1 (strongly disagree) to 9 (strongly agree) for items such as “Sex without love is OK”. 

Lastly, for the desire facet, participants rated the frequency at which they experienced fantasies 

or arousal on items such as “How often do you have fantasies about having sex with someone 

with whom you do not have a committed romantic relationship?” from 1 (never) to 9 (at least 

once a day). All items were converted to a 9-item Likert-scale and scores were summed for each 

facet, and averaged to obtain a total score.  
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Intolerance to Uncertainty Scale (IUS-12). Participants completed the self-report 

intolerance to uncertainty short-form (Carleton, Norton, & Asmundson, 2007) which assesses the 

tendency of an individual to consider the possibility of a negative event occurring unacceptable, 

irrespective of the probability of occurrence. Participants indicated how much 12 statements 

characterized them on a 5-point Likert scale from 1 (not at all characteristic of me) to 5 (entirely 

characteristic of me) for items such as “Unforeseen events upset me greatly”. The IUS has been 

found to have high internal consistency and a stable two-factor structure (Carleton, Norton, & 

Asmundson, 2007). 

The Personal Relative Deprivation Scale-Revised (PRDS-R). The PRD-S (Callan, Shead, 

& Olson, 2011) is a 5-item self-report measure designed to assess personal relative deprivation, 

containing items such as “I feel deprived when I think about what I have compared to what other 

people like me have”. Participants rated items on a 7-point scale ranging from 1 (strongly 

disagree) to 7 (strongly agree).  

 

Analysis 

 

Analyses were conducted using R version 3.6.0 (R Core Team, 2013) and interpreted 

using the New Statistics (Cumming, 2012), although we also provide null hypothesis 

significance tests to guide which effect sizes should be interpreted.  

We computed multiple regression analyses to predict SVO slider scores. These models 

included the following variables: Age, Gender (where appropriate), SOI, DOSPERT Risk-

Taking, Choice Task, Relative Deprivation, and Intolerance to Uncertainty. 

Subsequently, using an efficient branch-and-bound algorithm, we performed an 

exhaustive search for the best subsets of predictor variables in a linear regression to predict 

prosociality for the SVO slider. The best two models for each Bayesian information criterion 

(bic) were returned, and could contain any number of the predictor variables. We interpreted 

results by identifying which predictor variables were included in the best fitting models across 

the two prosociality measures. These analyses were conducted with the leaps package in R 

(Lumley, 2017).  

The analysis script and data are available at https://osf.io/p3u68/. 

 

3.3.3 Results 

 

The SVO slider is a continuous measure of SVO whereas the TD-SVO measure is 

categorical. For TD-SVO, we only included participants who had six or more consistent answers 

on the triple-dominance measure in the final analyses (N = 152). Participants were categorized as 

prosocial (n = 81), egoist (n = 49), or competitors (n = 22). Gender was not included in the TD-

SVO analyses because there were few people categorized as competitors. See Table 3.1.2 for 

descriptive statistics. 

 

Regressions 

 

Multiple regressions. To predict the SVO slider scores, when all above variables were 

entered into a regression analysis, the model predicted 10% of variance in SVO, R2 = .10, F(7, 

https://osf.io/p3u68/
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162) = 2.70, p = .011. The major contributor was socio-sexual orientation, which accounted for 

6.8% of unique variance, where prosociality was associated with more restricted socio-sexual 

orientations (see Table 3.1.1, and see Table 3.9.1.4 in supplementary material for a replication 

with the SOI and DOSPERT subscales). Similar effects were found in the gender-specific 

analyses (see supplementary material). We did not conduct regression with TD-SVO because it 

is a categorical variable.  

Branch-and-bound predictor subsets.  Similarly, SOI was included in the model with the 

best fit for the SVO slider. In fact, it was the only predictor for the strongest models. The Choice 

Task was also included in some of the best-fitting models, which suggests that risk-taking may 

also influence prosociality (see Figure 3.1.1). Gender-based analyses are included in 

supplementary materials (Table 3.9.1.2; Figures 3.9.1.1 and 3.9.1.2).  

 

Correlations 

 

Across both measures of SVO, SOI was the only consistent predictor of prosociality 

(SVO slider: r = -.19; TD-SVO: ηp
2 = .132, see Figure 3.1.2), where people who were more 

prosocial wanted more commitment before sex (i.e. were more restricted). All other measures 

were inconsistently related with SVO. Interestingly, where relationships with risk-taking were 

found, they were always in the direction that prosociality was associated with fewer risks. 

Correlational results are presented in supplementary materials (see supplementary material in 

section 3.9.1, Figure 3.9.1.1).
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Table 3.1. 1 - Multiple Regression Analyses Predicting Prosociality 

Regression analyses of cooperative preferences, as measured by the SVO, predicted by gender, age, and all scales investigated in the 

present study.  

  

B 

 

SE 

 

β 

 

t 

 

p 

Lower 

95%CI of B 

Upper 

95%CI of B 

Part 

correlation 

SVO Slider Measure, R = .32, R2 = .10*, F(7,162) = 2.70, p = .011     

   Gender 2.33 2.33 .08 1.00 .321 -2.29 6.94 .07 

   Age -0.08 0.23 -.03 -0.37 .714 -0.53 0.37 -.03 

   Choice Task 0.97 0.62 .13 1.56 .120 -0.26 2.20 .12 

   Intolerance of uncertainty -1.04 1.70 -.05 -0.61 .540 -4.42 2.32 -.05 

   Relative deprivation -.97 1.10 -.07 -0.88 .379 -3.14 1.20 -.07 

   DOSPERT scale 0.62 1.72 .03 0.37 .715 -2.76 4.02 .03 

   SOI Scale*** -2.67 0.76 -.31 -3.51 .001 -4.18 -1.17 -.26 
Note. *p < .05; **p < .01; ***p < .001. The bolded items’ confidence intervals did not include zero.
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Figure 3.1. 1 - Branch-And-Bound Analyses Predicting Prosociality 

Results (overall) from the efficient branch-and-bound algorithm which uses a data-driven 

approach to find the best combination of predictor variables for the specified dependent measure. 

Each horizontal line is associated with a different model with the bic listed on the y axis. Solid 

blocks (light grey to black) indicate that the associated variable is included in the model. Lower 

bic values indicate greater model fit; darker blocks are associated with greater fit. Notes: SOI 

refers to socio-sexual orientation, “Rel. Dep.” to the Relative Deprivation scale, “DOSPERT” to 

the DOSPERT risk-taking scale, and “Uncertainty” to the Intolerance of Uncertainty scale. 

 



 

 

122 

 

 

Figure 3.1. 2 – Mean SOI Scores by SVO (TDSVO) 

Mean SOI scores (+/- 95CI) by social value orientation (as measured by TD-SVO) for (A) the 

behaviour facet, (B) the desire facet, (C) the attitude facet, and (D) the total scale. Grey outlines 

show the response distributions and grey dots are individual data points (with jitter, so they don’t 

all overlap). 

 

3.3.4 Discussion 

 

Across two measures of prosociality, we find that cooperative preferences are related to 

socio-sexual orientation (SOI), such that people who were more selfish (i.e., egoists and 

competitors) reported less restricted SOIs (i.e. wanted more sexual partners and less commitment 

before sex) than people with prosocial orientations. In fact, the most powerful predictor of both 

SVO measures in both the correlation and regression analyses was SOI. However, the effect 

sizes of these relationships varied from small to large; thus, it is unclear to what extent SVO and 

SOI are related. Moreover, risk-taking may be associated with cooperative preferences, such that 

people who are less prosocial take more risks. We also found that relative deprivation and 

intolerance to uncertainty were not related to cooperative preferences.  

Given that SVO was inconsistently related to the measures in this study (other than SOI), 

this suggests that cooperative preferences are not directly calibrated by childhood environmental 

harshness or predictability as a unidimensional construct (i.e., life history theory), which is 

consistent with previous findings for cooperation in economic games (Wu et al., 2016). Rather, 
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these results suggest that cooperative preferences are related to mating strategies, and perhaps 

risk-taking (for further discussion on risk-taking, see Supplementary Material).  

 

Limitations 

 

There are several limitations to the present study. Most notably, this was an exploratory 

study with a limited sample size. As a result, this study was underpowered, and it is likely that 

effect sizes were either under- or over-estimated in the present sample due to sampling variance. 

Thus, the effect sizes must be interpreted with caution. 

This study was also brief; only few variables were investigated, which left many 

unaddressed, such as childhood environmental predictability and harshness, socio-economic 

status, delay discounting, impulsivity, and many others. These should be explored to confirm that 

cooperative preferences are not calibrated through life history theory.  

Lastly, there was an administration error with the SOI desire subscale, where participants 

only answered two of the three items on this subscale. As a result, this may have limited the 

predictive power of this subscale and underweighted this component in the total SOI score.  

 

3.3.5 Conclusion 

 

Cooperative preferences appear to be related to mating strategies, where restricted socio-

sexual orientations are associated with greater prosociality. However, this was an underpowered 

exploratory study which only investigated a few of many potential variables that may be related 

to cooperative preferences. Additionally, the present study suggests that mating strategy only 

accounts a small amount of variance in cooperative preferences. Thus, these results should be 

replicated and extended to understand why some people are more cooperative than others 

towards people they do not know. 
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3.4 Study 2: A Broader Study of How Prosocial Personalities are Calibrated 

Note: Supplementary material for this study is presented in section 3.9.2 

3.4.1 Purpose 

 

We had three main purposes for the present study: (1) to provide confirmatory evidence 

of the relationships found in Study 1 using a larger sample, (2) replicate this result using another 

measure of cooperative personality (i.e. provide converging evidence of this relationship), and 

(3) to extend the number of variables investigated to understand what predicts the development 

of cooperative preferences, including other variables related to life-history.  

As stated in the introduction, life history strategies are expressed as combinations of 

morphological, physiological, and behavioural traits (Del Giudice, 2018), and are calibrated 

through developmental stress, and environmental harshness and predictability. In addition to the 

scales used in study 1, we chose scales to assess these characteristics; they fall under four main 

categories: (1) developmental life history variables which assess early developmental stress and 

physiology, (2) environmental harshness and predictability which assess how harsh one’s 

childhood and current environment are, (3) life history correlates which assess variables thought 

to be (in part) calibrated through life history theory (i.e. developmental stress and environmental 

variables would impact these characteristics), and (4) other exploratory scales such as 

conservatism, resilience, and socially desirable responding. We included socially desirable 

responding to determine if prosocials were more likely to engage in socially desirable responding 

than participants who were less prosocial. The scales used were chosen in part through 

consultation with Dr. Marco Del Giudice, who is a leading researcher on life-history in humans 

(M. Del Giudice, personal communication). 

 

3.4.2 Predictions 

 

Cooperative preferences were related to mating strategies in Study 1. Given these results, 

we predicted that cooperative preferences (as measured by social value orientation [SVO]), 

would be related to Socio-Sexual Orientation (SOI), such that prosociality would be associated 

with more restricted SOIs. Moreover, we predict that this relationship would be replicated with 

additional measures of prosocial personality.   

In Study 1, SVO was inconsistently related to risk-taking, and unrelated to intolerance to 

uncertainty and relative deprivation. Therefore, we predict that SVO prosocials would take fewer 

social risks, but not non-social risks (e.g. financial, recreational) than SVO egoists or 

competitors. We also predicted that there would be no relationship between SVO and intolerance 

to uncertainty or relative deprivation in the present study. Multiple scales were used to provide 

convergent validity to this theory.  

 

3.4.3 Method 

  

Participants 
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A total of 1,324 students earned course credit in exchange for participating in this study. 

After removing duplicate responses, fast responses (< 7 minutes), and participants who did not 

complete the surveys (n = 103), 1,221 remained in the study (63% female; Mage = 19.2, SD = 

1.81). We excluded missing data; therefore, the number of participants may vary by analysis.  

 

Procedures 

 

Participants completed the scales used in Study 1: Triple-Dominance Measure of SVO, 

SVO slider measure, domain specific risk-taking measure (DOSPERT-R), socio-sexual 

orientation (SOI-R), intolerance to uncertainty, choice task, and personal relative deprivation 

scale (PRDS-R). In addition to these, they completed the following scales listed below; we 

describe the scales that were not included in Study 1. After the two SVO measures, all scales 

were randomized. Study predictions and procedures were pre-registered at: osf.io/2qbzt. 

  

Measures 

 

All scale descriptive (mean, standard deviation, skewness, kurtosis, and Cronbach’s 

alphas) are presented in supplementary material (Table 3.9.2.1).  

 

Measures of cooperative personality 

 

In addition to the two measures of prosocial personality from study 1 (i.e., Triple-

Dominance Measure of Social Value Orientation [SVO], and SVO-slider), we sought to replicate 

our results with the HEXACO Honesty-Humility and HEXACO Agreeableness constructs. 

Using four measures of prosocial personality allows us to determine (a) which variables are the 

most related to all four measures, therefore minimizing scale-specific effects of prosociality, and 

(b) assess convergent validity for these measures.  

 All of these personality constructs assess characteristics related to prosociality. That is, 

SVO assesses the weights people assign to their own outcomes relative to a hypothetical other 

(Balliet et al., 2009, p. 533), the HEXACO Honesty-Humility (HH) scale assesses the tendency 

to be fair and genuine in interactions with others, which are characteristics central to long-term 

cooperative relationships (Ashton & Lee, 2007). HH can also be thought of as the tendency to 

actively cooperate, such as not exploiting others (Hilbig, Glöckner, & Zettler, 2014). Lastly, 

HEXACO Agreeableness (HA) assesses how forgiving and tolerant someone is in social 

interactions, where one may forgo one’s self-interest and cooperate even when one might be 

exploited (Ashton & Lee, 2007). In other words, agreeableness represents the tendency to 

reactively cooperate, such as non-retaliation (Hilbig, Glöckner, & Zettler, 2014). 

 

Developmental Life History Variables 

 

Birth and Birth Weight. We asked participants their birthweight and birth month (i.e., 

gestational age at birth, such as 8 months, 9 months, etc.) as a proxy of early developmental 

stress, such that lower birth weights and premature births are associated with greater 

developmental stress.  
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Pubertal Timing. Participants answered questions on pubertal development on several 

secondary sex characteristics. Participants reported the timing of their pubertal development for 

6 pubertal characteristics in reference to others (1 - much earlier than others to 5 - much later 

than others). Female participants answered questions regarding onset of menses, breast 

development, growth spurt, appearance of body hair, skin changes (e.g. acne), and overall 

development. Male participants answered questions on appearance of facial hair, voice changes, 

growth spurt, appearance of body hair, skin changes including acne, and overall development. 

This scale was adapted by DelGuidice from the scale used by Zehr and colleagues (2007) (M. 

Del Giudice, personal communication). In addition to these questions, female participants were 

asked their age at first menses. 

Age Sex and Age Sexual Desire. Participants answered questions about how old they were 

when they first had sex and experienced sexual desire.  

 

Environmental Harshness and Predictability Variables (Life History)  

 

Risky Families Questionnaire. A 13-item measure was used to assess family stress 

(Carver et al., 2014). Participants responded to items such as "How often did a parent or other 

adult in the household make you feel that you were loved, supported, and cared for?" and "How 

often would you say that a parent or other adult in the household behaved violently toward a 

family member or visitor in your home?" on a 5-point Likert scale from (1) not at all to (5) very 

often. Positive items were reverse coded, and all items were averaged.  

Exposure to Neighbourhood Crime and Violence. Participants completed the seven item 

exposure to neighbourhood crime and violence measure (McCullough et al., 2012) that assesses 

the frequency of exposure to violence during childhood (e.g. "People getting into fistfights" and 

"Someone being mugged or robbed on the streets"), on a 5-point Likert scale (1 = Never, 5 = 

More than 10 times).  

Childhood Unpredictability. Childhood unpredictability was assessed using a three-item 

questionnaire (Mittal et al., 2015), where participants were instructed to: “Think back to your life 

when you were younger than 10. This time includes preschool, kindergarten, and the first few 

years of elementary school” before rating agreement (9-point Likert scale) on items such as 

“People often moved in and out of my house on a pretty random basis”. A total score was 

obtained by averaging the three items.  

Childhood Moving. Two questions assessing number of times moved within the same city 

and to a different city were created (M. Del Giudice, personal communication), based on 

previous findings (Belsky et al., 2012). 

Perceived Survival. Perceived survival was measured by asking participants to rate their 

chances of being alive at five future time periods (i.e. 10, 20, 30, 40, and 50 years) on a scale 

from 0 to 100%. A mean score for the 5 items was obtained. This scale was adapted by Del 

Giudice (M. Del Giudice, personal communication) from Adams and colleagues (2014). 

Childhood SES. We assessed childhood SES as a proxy measure for harshness with an 

established measure (see Griskevicius et al., 2011, 2013; Mittal & Griskevicius, 2014; White et 

al., 2013). Participants answered four items (e.g. "My family usually had enough money for 

things when I was growing up"). Responses were averaged and combined into a childhood SES 

index. 
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Adult SES. Current SES was assessed using an established three item scale, measured 

using a 9-point Likert scale (Griskevicius et al., 2013). An example item is "I don't need to worry 

too much about paying my bills". 

 

Life history correlates 

 

Brief Resilience Scale (BRS). The BRS is a six-item measure that assesses one’s ability to 

bounce back or recover from stress (Smith, Dalen, Wiggins, Tooley, Christopher, & Bernard, 

2008). Using a 5-point Likert-scale (1 = strongly disagree to 5 = strongly agree), participants 

responded to items such as “I have a hard time making it through stressful events”. 

Buss-Perry Aggression Questionnaire – Short Form (BPAQ-SF). Participants responded 

to twelve items related to aggression on a 5-point scale (very unlike me to very like me), which 

included physical, verbal, anger, and hostility subscales (Bryant & Smith, 2001). Each subscale 

was computed by averaging their associated items, and a total score was produced by averaging 

all twelve items.   

Dominance-Prestige Scale. The 17 item self-report Dominance-Prestige Scales (Cheng, 

Tracy, & Henrich, 2010) assesses to what extent individuals engage in the two routes for 

attaining social status (i.e. dominance and prestige). Using a 7-point Likert-scale, participants 

reported the extent to which eight dominance items (e.g. “I try to control others rather than 

permit them to control me”) and nine prestige items (e.g. “Others seek my advice on a variety of 

matters”) describes them. Items for each subscale were averaged to get a total dominance and a 

total prestige score for each participant.  

Eysenck Impulsivity Scale. The EIS (Eysenck, Pearson, Easting, & Allsopp, 1985) 

contains 19 yes/no questions about impulsive behaviours (e.g. "Are you an impulsive person?") 

A total score was obtained by summing the number of 'yes' responses. 

Future Discounting. We used the 27-item Monetary-Choice Questionnaire (MCQ; Kirby, 

Petry, & Bickel, 1999) to measure future discounting (also termed delay discounting). 

Participants chose between an amount available today and an amount available at a future 

specified time (e.g. “Would you prefer $0.11 today or $0.30 in 7 days?”). Each choice is 

associated with a discounting parameter, which is a value of how much the future is discounted if 

the immediate reward is chosen (see Kirby et al., 1999 for calculation). Three discounting 

parameters were calculated for each of the three blocks of the measure, distinguished by the 

monetary values offered (small, medium, and large). The discounting parameter is calculated 

from the point where participants ‘switched’ from preferring the immediate reward to the 

delayed reward. This was calculated using the R code provided by Gray and colleagues (2016). 

The three values were then averaged to create an overall discounting parameter.  

Idealism. The Idealism-Cynicism scale (version 3; Sparks, Fessler, & Holbrook, 2019) is 

a 10-item attitude measure that assesses the extent to which one expects others in one’s 

community behave prosocially (e.g. “Most people are basically honest in my broader 

community”, “In my broader community, it is important to make sure you are not exploited”).  

Retrospective School Bullying. To assess bullying, we adapted five items from the 14 

used by Volk & Lagzdins (2009). These items included one physical bullying item (i.e. “How 

often have you hit, slapped, or pushed someone much weaker or less popular than yourself?”), 

one verbally bulling item (i.e. “How often have you threatened, yelled at, or verbally insulted 
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someone much weaker or less popular than yourself?”), an indirect verbal bullying item (i.e. 

“How often have you spread rumors, mean lies, or actively excluded someone much weaker or 

less popular than yourself?”), one sexual bullying item (i.e. “How often have you made sexual 

jokes, comments, or gestures aimed at someone much weaker or less popular than yourself?”), 

and one item about bully victimization (i.e. “How often were you victimized by bullying? Such 

that someone much stronger or popular than yourself physically hurt (hit, slapped, pushed), 

verbally hurt (threatened, yelled at, verbally insulted), or emotionally hurt (spread rumors, told 

lies about you, actively excluded) you?”). Participants indicated how often this happened in 

middle and high school (5-point Likert scale: “hasn’t happened” to “several times a week”).). We 

did not include the entire scale because of time limitations for the study.  

Self-Perceived Mating Success. The self-perceived mating success scale (Landolt, 

Lalumière, & Quinsey, 1995) is an 8-item scale that assesses preferences and motivations 

regarding short and long-term mating (e.g. “Members of the opposite sex are attracted to me”). 

Participants responded on a 7-point Likert-scale (1 = Disagree, 7 = Agree). After reverse-coded 

items were reversed scores were averaged to obtain a final score.  

 

Additional Measures 

 

The 24-item Brief HEXACO Inventory (BHI). The brief HEXACO scale (De Vries, 2013) 

is a short form of the HEXACO model of personality (see Ashton et al., 2004), which assess the 

six personality dimensions (4 items each): honesty-humility, emotionality, extraversion, 

agreeableness, contentiousness, and openness to experience. We averaged participants’ responses 

on the 5-point Likert-scale (1 = strongly disagree to 5 = strongly agree) for each subscale.  

The 12-item Social and Economic Conservatism Scale (SECS). The SECS assesses two 

dimensions of political conservatism, social and economic (Everett, 2013). Participants indicated 

to what extent they felt positive or negative towards seven social items (e.g. abortion, the family 

unit, religion, traditional values, etc.) and five economic items (e.g. fiscal responsibility, 

business, limited government, etc.) on a 100-point scale (0 = negative, 100 = positive). 

Socially Desirable Responding. We assessed socially desirable responding using the 20-

item developed by Paulhus (1984), which consists of two subscales of 10 items each: self-

deception (e.g. “People often disappoint me”), and impression management (“Do you tell the 

truth?”). Extreme scores indicative of self-deception or impression management (i.e. 1 and 2 or 6 

and 7 on a 7-point scale, depending on the item) were scored as 1 while other responses were 

scored as 0. Scores on each subscale were then summed.  

Single-Item Measures. We also assessed three single items measures to explore ideas 

related to mate-value (i.e. “I am a high quality romantic partner”), concern for reputation (i.e. “I 

wish to have a good reputation”), and social responding (i.e. “In general, I like to tell people 

what I think they want to hear”). 

Note that the following scales were added to the study part-way through data collection, 

and thus the sample sizes of the analyses were reduced: Buss-Perry Aggression questionnaire, 

bullying, and socially desirable responding.  

 

Analysis 
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All analyses were run using R version 3.6.0 (R Core Team, 2013). Data and script are 

available online at https://osf.io/4jtz9/. Participants with missing data were excluded from 

analyses which contained the variables with missing data (i.e., pairwise deletion).  

We computed multiple regression analyses to predict SVO slider, HEXACO Honesty-

Humility, and HEXACO Agreeableness scores for the total results, and then by gender. For these 

analyses, we excluded variables which had low response rates (i.e., birthweight, conservatism, 

age at intercourse, aggression, bullying, bully victimization), other measures of personality (i.e., 

E, X, C, and O from HEXACO), single-item measures (i.e. High-quality partner, wanting a good 

reputation), and non-normal data (i.e., future discounting, childhood moving). When scales had 

theoretical overlap with each other, the more commonly used and validated scales were included 

(i.e., risk-taking: DOSPERT was included over the Choice Task; mating strategy: SOI was 

included over Self-Perceived Mating Success; childhood predictability: Risky Families was 

included over childhood predictability). All results with the alternative scales were qualitatively 

similar to the results presented in text; we are only presenting the results with the commonly 

used and validated scales to simplify the presentation. Analyses with the other variables are 

available upon request.  

In our final models, we included the following variables: Age, gender, SOI, Childhood 

SES, Adult SES, Relative Deprivation, Risky Families Questionnaire, Child Neighbourhood 

Violence, Impulsivity (EIS), DOSPERT Risk-Taking, Intolerance to Uncertainty, Conservatism 

Total, Resilience, Idealism, Dominance, and Prestige. Pubertal timing was also included in the 

gender-specific analyses.  

Although dominance may appear to be synonymous with non-cooperation, it is a distinct 

construct. Dominance is characterized by being a coercive strategy to obtain what a person wants 

through power and influence over others (Cheng, Tracy, & Henrich, 2010). Although this is a 

pathway to non-cooperation, dominance can be used towards prosocial means, such as using 

one’s influence to coerce others in donating to charity. It is also worth noting that even if 

someone wanted to use a non-prosocial strategy, not everyone would be successful in doing so 

through dominance. Those with power (e.g., financial means, high status, large body size) are 

more successful at coercing others through dominance that those without power. As a result, we 

argue that dominance does not measure the same construct as prosociality. Rather, dominance 

represents the ability to coerce others (not the desire to be selfish or non-prosocial), which may 

(or may not) result in selfish or non-prosocial actions. Additionally, it is not the only pathway to 

non-cooperation; research in children and adolescents has found that coercive and prosocial 

strategies are two distinct methods of resource control, where people who use both strategies are 

the most socially effective (Hawley, 2002; 2003; Hawley, Little, & Card, 2007). Additionally, 

both dominance (a coercive strategy) and prestige (a prosocial strategy) have been argued to be 

distinct pathways to status (Kafashan et al., 2014). Thus, we opted to include it in our models 

because it represents the ability to coerce others, rather than the use of a non-prosocial strategy.   

After conducting the regressions, we used an efficient branch-and-bound algorithm, we 

performed an exhaustive search for the best subsets of predictor variables in linear regression to 

predict prosociality which used the same predictor variables as the regression analyses (above; 

Furnival & Wilson, 1974). These analyses were conducted for three prosociality measures (i.e., 

SVO slider, HH, and HA), and then separated by gender (these analyses are presented in 

supplementary material, Figures 3.9.2.1 and 3.9.2.2). The best two models for each Bayesian 



 

 

130 

 

information criterion (bic) were returned, and could contain any number of the predictor 

variables. We interpreted results by identifying which predictor variables were included in the 

best fitting models across all four of our prosociality measures. These analyses were conducted 

with the leaps package in R (Lumley, 2017).  

Using the ‘lavaan’ and ‘semPlot’ packages in R (Rosseel et al, 2015; Epskamp, 2015), we 

conducted three structural equation models using (1) classic life-history theory (i.e., solely 

looking at environmental harshness and predictability) and data-driven results from regression 

analyses, (2) a more comprehensive approach life-history theory (i.e., looking at environment 

and individual characteristics), and (3) a data-driven model with only the best predictors 

identified through the branch-and-bound analyses. We describe the theoretical approach and 

modeling decisions in detail in the results section. Multivariate distributions were normal; thus, 

we used the maximum likelihood parameter estimation method (Kline, 2005). 

We deviated from our pre-registered plan, where we were going to solely interpret the 

correlational results using the effect sizes and confidence intervals. Although we still interpreted 

the analyses using the New Statistics (Cumming, 2012), we also provide null-hypothesis 

significance tests. Given the large amount of data in this study, these tests allowed us to 

determine which effect sizes should be interpreted. Notably, we had 80% power to detect 

correlations of r = .08 with our sample size. Correlations between all continuous variables and 

prosociality personality measures (and ANOVA results along with group means for TDSVO 

analyses) are presented in supplementary material (Tables S2.6-S2.12; Figures S2.3-S2.4).  

 

3.4.4 Results 

 

The TD-SVO measure is categorical. Participants who had six or more consistent 

answers on the triple-dominance measure were included in the final analyses (N = 1,050). 

Participants were categorized as prosocial (n = 576), egoist (n = 312), or competitors (n = 162). 

Linear regressions were not performed with TD-SVO because it is a categorical measure.  

 

3.4.4.1 Regressions 

 

Overall Results  

 

Note: the sr notation represents the part correlations contributed by a single predictor 

variable with the specified outcome variable. Analyses for men and women are presented in 

supplementary materials.  

Multiple regressions. All regressions models were statistically significant, however, the 

predictors only explained less than 7% of variance for the SVO Slider scale, F(16, 913) = 4.14, p 

< .001, R = .26, R2 = .07. For HEXACO Honesty-Humility, the predictors explained 34% of 

variance, F(16, 897) = 28.67, p < .001, R = .58, and for HEXACO Agreeableness, the predictors 

explained 21% of variance, F(16, 897) = 14.65, p < .001, R = .46, R2 = .21.   

There were three predictor variables for which the confidence intervals did not overlap 

with zero in all three analyses: dominance (sr: -.11 to -.27), family stress (sr: -.09 to -.12), and 

impulsivity (sr: -.07 to -.09). SOI (sr: -.07 to -.11) was also a predictor across two of the three 

analyses, a marginal predictor in the third analysis (SVO slider, sr: -.06, 95CI[-1.41, 0.02]). 
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 Lower dominance, less family stress, lower impulsivity, and restricted SOIs were 

associated with greater prosociality. Tables of these analyses are presented in supplementary 

material (Table 3.9.2.2). Gender-specific analyses are also presented in supplementary materials 

(Tables 3.9.2.3 and 3.9.2.4). When dominance was excluded from analyses, SOI and impulsivity 

became stronger predictors. These analyses are available upon request. 

  Branch-and-bound predictor subsets. Across analyses, dominance was the only variable 

among the predictors in the models with the best fit for all four prosociality measures.  

Family stress and impulsivity were in two models with the best fit, and moderate predictors for 

the other two analysis. Similarly, SOI was included in the HEXACO Honesty-Humility model 

with the best fit, and in moderate fit in all other three analyses. These results are consistent with 

the regression analyses above, and suggest that prosocial behaviours are related to dominance, 

family stress (i.e., risky families questionnaire), impulsivity, and SOI. Results are presented in 

Figure 3.2.1. The best models from these regressions are presented in supplementary material, 

Table 3.9.2.5. When dominance was excluded from analyses, SOI and impulsivity became 

stronger predictors. These analyses are available upon request. 

 

 

Figure 3.2. 1 - Branch-And-Bound Analyses Predicting Prosociality (Overall) 

Results (men and women combined) from the efficient branch-and-bound algorithm which uses a 

data-driven approach to find the best combination of predictor variables for the specified 

dependent measure. Each horizontal line is associated with a different model with the bic listed 

on the y axis. Solid blocks (light grey to black) indicate that the associated variable is included in 

the model. Lower bic values indicate greater model fit; darker blocks are associated with greater 

fit. Notes: SOI refers to socio-sexual orientation, “Rel. Dep.” to the Relative Deprivation scale, 

“Family Stress” to Risky Families Questionnaire, “Neigh. Violence” to the Violence in 

Childhood Neighbourhood scale, and “Intol. Uncert.” to the Intolerance of Uncertainty scale. 

 

3.4.4.2 Structural Equation Modeling 

 

We created three structural equation models. Note that the methods employed in this 

chapter are correlational, therefore our models preclude causal conclusions. However, we tested 

theory-driven causal models to determine if they were among a plausible set of models, based on 

life history ecology. Fit indices for all models are described in Table 3.2.1, and explanations of 

abbreviations of variables included in SEM models are presented in Table 3.2.2. 
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Table 3.2. 1 – Fit Indices for Structural Equation Models (SEM) 

Name Abbreviation Description 

Model chi-square χ2 χ2 tests the difference in fit between a given 

overidentified model and whatever unspecified 

model would predict a covariance matrix that 

perfectly corresponds to the data covariance 

matrix. It is sensitive to multivariate non-

normality, correlation size, unique variance, and 

sample size.  

Bentler Comparative Fit 

Index  

CFI CFI is an incremental fit index that and a 

goodness-of-fit statistic. Values range from 0 to 

1.0, where 1.0 indicates the best fit. CFI compares 

the amount of departure from close fit for the 

target model against that of a null (independent) 

model. 

Tucker-Lewis Index TLI The TLI is related to the CFI, but it controls for df 

from the researcher’s model and the baseline 

model. This statistic imposes a greater penalty for 

model complexity than the CFI. Values can exceed 

1.0, where values closer to 1 indicate better fit.  

Steiger–Lind 

Root Mean Square Error 

of Approximation 

RMSEA RMSEA is an absolute fit index scaled as a 

badness-of- fit statistic where a value of zero 

indicates the best result. 

Standardized Root Mean 

Square Residual  

SRMR The SRMR is an absolute fit index that is a 

badness-of-fit statistic It measures the overall 

difference between the observed and predicted 

correlations. Values > .10 indicate poor fit. 

Notes. These descriptions were obtained from Kline (2005).  
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Table 3.2. 2 – Abbreviations of variables included in SEM models 

 

Abbreviation Variable Scale Used to Measure 

Variable 

Dominance Dominance Dominance-Prestige Scale 

EIS Impulsivity Eysenck Impulsivity Scale 

HEXACO_a Agreeableness HEXACO-24 

HEXACO_hh Honesthy-Humility HEXACO-24 

LH_ChilNeigh Violence in Childhood 

Neighbourhood 

Exposure to Neighbourhood 

Crime and Violence 

LH_ChSES Childhood SES Childhood SES Scale 

LH_MvOverll Number of times moved 

dwellings or cities in 

childhood 

Childhood Moving 

LH_ChcPredic Childhood Unpredictability Childhood Unpredictability 

Scale 

LH_RiskyFam Risky Families (i.e., violence, 

fighting, non-love) 

Risky Families Questionnaire 

SOI Total Socio-Sexual Orientation Sociosexual Orientation 

Revised (SOI-R) 

TDSVO Social Value Orientation Triple Dominance Measure of 

SVO 

 

Model 1: Simple Ecological Model and Data-Driven SEM.  

 

Model 1. In this model, we used a combination of a data-driven approach informed by the 

above results, and a theory-driven approach using life history to create the model. Life history 

theory suggests that behaviours and strategies are calibrated by ecological factors, such as 

environmental stress during childhood, including environmental harshness and unpredictability 

(see Del Giudice, 2018). Thus, we predicted that a latent variable of childhood environmental 

stress would influence the main variables identified through the branch-and-bound analyses: 

dominance, impulsivity, and mating strategy (i.e., SOI). In turn, these variables would predict 

prosocial personality. Additionally, family stress was included in the childhood environmental 

stress variable. 

Because dominance is a coercive strategy, we predicted that these would be calibrated 

through the amount of mating competition one faces. Thus, we computed this life history model 

(see graph in Figure 3.2.2 and Table 3.2.3 for detailed estimates). The goal of this model was to 

predict a prosocial personality latent variable, which was comprised of HEXACO Honesty-

Humility, HEXACO Agreeableness, and the Triple-Dominance Measure of SVO. We removed 

the SVO Slider measure from this analysis because it was identified as an outlier based on the 

standardized weight.  

Model 1 Results. Childhood environmental stress (which included the Risky Families 

Questionnaire, Childhood SES, Childhood Neighbourhood Violence, Childhood Moving, and 

Predictability) predicted mating strategy (i.e., SOI), impulsivity, and dominance, but not 
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prosocial personality. Unrestricted mating strategies and greater dominance were associated with 

greater stress during childhood. In turn, mating strategy, impulsivity, and dominance predicted 

prosocial personality, where unrestricted mating strategies and greater dominance were 

associated with lower prosociality. This model had adequate fit; χ2(38) = 240.90, p < .001; CFI = 

.87; TLI = 0.82; RMSEA = .08 (90%CI[.07, .09]), SRMR = .06. When impulsivity was removed 

from the model, fit improved (χ2(31) = 181.74, p < .001; TLI = .85; CFI = .90; RMSEA = .07 

(90%CI[.06, .08]), and SRMR = .06).  

 

 

Figure 3.2. 2 – SEM Predicting Prosociality (Simple Theoretical Model) 

Latent variables are indicated by the ovals, which include childhood environmental stress, 

mating strategy, dominance, and prosocial personality. Measured variables are in the squares, 

and errors are in the grey circles. Values are standardized path estimates (for more details see 

Table 2.1). Green paths indicated positive relationships while red paths are negative 

relationships. Model fit was adequate: χ2(38) = 240.90, p < .001; CFI = .87; TLI = 0.82; RMSEA 

= .08 (90%CI[.07, .09]), SRMR = .06. 
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Table 3.2. 3 - SEM (Model 1, Simple Theoretical Model) Coefficients and Results 

Table 3.2.3A - Coefficients for Observed Variable Loadings on Latent Constructs 

 

Latent construct Observed variable B β SE z p 

Prosociality Honesty-Humility 1.00 0.56    

Agreeableness 0.55 0.37 .06 8.86 < .001 

 TDSVO 0.34 0.17 .08 4.46 < .001 

Childhood Stress Risky Families 1.00 0.87    

Childhood SES -0.97 -0.38 .09 -10.31 < .001 

Violence in 

Neighbourhood 

0.52 0.42 .05 11.26 < .001 

 Childhood moving 0.62 0.32 .07 8.70 < .001 

 Predictability 2.15 0.76 .12 18.14 < .001 

Mating Strategy SOI 1.00     

Impulsivity EIS 1.00     

Dominance Dominance 1.00     
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Table 3.2.3B – SEM Regression Results (relationships between latent constructs)  

 

Model Latent Construct B β SE z P 

Prosocial Personality Childhood Stress 0.04 .06 .03 -1.12 .262 

 Mating Strategy -0.06 -.27 .01 -5.54 < .001 

 Impulsivity -0.48 -.25 .10 -5.10 < .001 

 Dominance -0.31 -.69 .02 -12.92 < .001 

Dominance Childhood Stress 0.34 .24 .05 6.68 < .001 

 Mating Strategy 0.10 .21 .02 6.37 < .001 

Impulsivity  Childhood Stress 0.07 .22 .01 6.13 < .001 

 Mating Strategy 0.03 .22 .00 6.82 < .001 

Mating Strategy Childhood Stress 0.44 .16 .10 4.29 < .001 

 

Model 2: Extended Ecological Model  

 

Model 2. In our second model, we employed a more comprehensive approach, informed 

by both life history ecology and biological markets theory.  Embodied capital, which (in this 

study) refers to someone’s relative mate-value (i.e., self-perceived mating success and 

perceptions of being a ‘high quality partner’), will also influence how social strategies and 

personality develop. Similarly, feelings of relative deprivation compared to others within that 

environment (i.e., Relative Deprivation), will influence which strategies will be successful for a 

person, and thus contribute to personality development.  

We predict that childhood environmental stress and embodied capital calibrate 

assessments of environmental expectations. In turn, we predicted that these life history constructs 

(i.e., childhood stress, embodied capital, and environmental expectations) would calibrate mating 

strategy (i.e., SOI), impulsivity, and dominance, which were identified through the branch-and-

bound analyses. In this case, mating strategy and dominance both represent life-history trade-offs 

based on a person’s experience of childhood environmental stress, their embodied capital, and 

their feelings of relative deprivation. Thus, we predict that that childhood environmental stress 

and embodied capital would calibrate mating strategy, relative deprivation, and prosocial 

personality. Additionally, we predict that mating strategy and relative deprivation would (in turn) 

predict prosocial personality. See graph in Figure 3.2.2 and Table 3.2.4 for the extended 

ecological model. 

Model 2 Results. In this model, childhood stress predicted mating strategy, relative 

deprivation, and prosocial personality, but not impulsivity. Embodied capital also predicted 

mating strategy, impulsivity, relative deprivation, and prosocial personality. In turn, both mating 

strategy and relative deprivation predicted prosocial personality, with relative deprivation being 

the strongest predictor of prosocial personality. Note that after the pathways from childhood 

stress to mating, relative deprivation, and impulsivity were accounted for, childhood stress was 

positively related to prosociality. Two fit indices indicated that this model had good fit (RMSEA 

= .06, 90%CI[.06, .07], SRMR = .06), however others did not meet the threshold considered for 

“good fit”, χ2(39) = 168.94, p < .001; TLI = .84, CFI = .88 (good fit for both values is considered 

≥ .90). 



 

 

137 

 

 

 

Figure 3.2. 3- SEM Predicting Prosociality (Extended Ecological Model) 

Structural equation model predicting prosocial personality based on life history ecology 

and biological markets. Latent variables are in circles, which include childhood environmental 

stress, mating strategy, embodied capital, expected environmental harshness, and prosocial 

personality. Measured variables are in the squares, and modeled errors are in the circular errors. 

Values are standardized path estimates. Green paths indicated positive relationships while red 

paths are negative relationships. Two fit indices indicated that this model had good fit (RMSEA 

= .06, 90%CI[.06, .07], SRMR = .06), however others did not meet the threshold considered for 

“good fit”, χ2(39) = 168.94, p < .001; TLI = .84, CFI = .88 (good fit for both values is considered 

≥ .90). 



 

 

138 

 

Table 3.2. 4 - SEM (Model 2, Extended Theoretical Model) Coefficients and Results 

Table 3.2.4A - Coefficients for Observed Variable Loadings on Latent Constructs 

 

Latent construct Observed variable B β SE z p 

Prosocial Personality Honesty-Humility 1.00 0.71    

Agreeableness 0.30 0.27 .06 5.44 < .001 

 TDSVO 0.38 0.26 .07 5.31 < .001 

Childhood 

Environmental Stress 

Risky Families 1.00 0.86    

Childhood SES -1.05 -0.41 .09 -11.25 < .001 

Violence in 

Neighbourhood 

0.51 0.41 .05 11.11 < .001 

 Childhood moving 0.62 0.32 .07 8.77 < .001 

 Predictability 2.17 0.76 .11 19.58 < .001 

Mating Strategy SOI 1.00 1.00    

Impulsivity EIS 1.00 1.00    

Relative Deprivation Relative Deprivation 1.00 1.00    

Embodied Capital Self-perceived 

Mating Success 

1.00 0.84    

 High Quality Partner 0.76 0.43 .13 5.89 < .001 
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Table 3.2.4B – SEM Regression Results (relationships between latent constructs)  

 

Model Latent Construct B β SE z p 

Prosocial Personality Childhood Stress 0.07 0.09 .04 1.59 .111 

 Embodied Capital -0.06 -0.14 .03 -2.33 .020 

 Mating Strategy -0.09 -0.32 .01 -6.85 < .001 

 Relative Deprivation -0.17 -0.35 .02 -7.06 < .001 

 Impulsivity -0.73 -0.30 .11 -6.82 < .001 

Mating Strategy Childhood Stress 0.51 0.18 .10 5.10 < .001 

 Embodied Capital 0.54 0.34 .10 5.51 < .001 

Impulsivity Childhood Stress 0.06 0.19 .01 4.46 < .001 

 Embodied Capital 0.02 0.09 .01 2.07 .038 

 Relative Deprivation 0.02 0.08 .01 2.14 .032 

 Mating Strategy 0.02 0.20 .00 5.46 < .001 

Relative Deprivation Childhood Stress 0.75 0.44 .06 12.22 < .001 

Embodied Capital -0.19 -0.20 .04 -4.38 < .001 
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Model 3: Proximate predictors of prosocial personality.  

 

Note that this model is included here because it is the only model of the three that  

successfully replicated in Study 3.  

 

Model 3. As previously stated, dominance did not converge in our extended theory 

structural equation model. Yet, it converged in our model based on classical life history theory. 

This may be because our higher order factors (childhood environmental stress and embodied 

capital) did not contain the appropriate variables to adequately address dominance in that model. 

In particular, embodied capital is usually a more varied construct, which contains many variables 

that make up a person’s total mate value, such as attractiveness, wealth, body size, intelligence, 

among others. It is likely that having a constrained definition of embodied capital in this model 

would not adequately predict dominance. Thus, to determine if all our lower-level factors predict 

prosocial personality, we conducted a third SEM where we omitted higher-order factors. We 

predicted that mating strategy, dominance, impulsivity, and relative deprivation would all 

negatively predict prosocial personality, such that unrestricted mating strategies, greater 

dominance, more impulsivity, and feeling relatively deprived would be associated with less 

prosociality. The model with all variables did not have good fit. However, after eliminating one 

predictor at a time, we found that the model without impulsivity had the best fit (below). This 

model is presented in Figure 3.2.4 and Table 3.2.5.  

Model 3 Results. In this model, mating strategy, dominance, and relative deprivation all 

predicted prosocial personality, with dominance being the strongest predictor. Unrestricted 

mating strategies, greater dominance, and relative deprivation were associated with less 

prosociality. Mating strategy also influenced dominance, and dominance influenced feelings of 

relative deprivation. With the exception of two fit measures (χ2(6) = 46.41, p < .001; TLI = .83), 

this model had good fit; CFI = .91; RMSEA = .09 (90%CI[.07, .10]), and SRMR = .04. 
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Figure 3.2. 4- SEM of proximate variables predicting prosocial personality. 

Latent variables are in circles, which include mating strategy, relative deprivation, 

dominance, and prosocial personality. Measured variables are in the squares, and modeled errors 

are in the circular errors. Values are standardized path estimates. Green paths indicated positive 

relationships while red paths are negative relationships.  
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Table 3.2. 5- Proximate Predictors of Prosociality SEM (Model 3) Coefficients and Results 

Table 3.2.5A - Coefficients for Observed Variable Loadings on Latent Constructs 

 

Latent construct Observed variable B β SE z p 

Prosocial Personality Honesty-Humility 1.00 0.55    

Agreeableness 0.53 0.36 .05 10.10 < .001 

 TDSVO 0.36 0.11 .06 5.57 < .001 

Relative Deprivation Relative Deprivation 1.00 0.60    

Mating Strategy SOI 1.00 1.00    

Dominance Dominance 1.00 1.00    

 

Table 3.2.5B – SEM Regression Results (relationships between latent constructs)  

 

Model Latent Construct B β SE z p 

Prosocial Personality Mating Strategy -0.07 -.30 .01 -7.32 < .001 

 Dominance -0.31 -.67 .02 -14.83 < .001 

 Relative Deprivation -0.10 -.26 .02 -6.34 < .001 

Dominance Mating Strategy 0.12 .23 .02 7.76 < .001 

Relative Deprivation Dominance 0.24 .20 .03 6.54 < .001 

 Mating -0.02 -.03 .02 -0.87 .386 
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3.4.5 Discussion 

 

In this large part-confirmatory and part-exploratory study, we sought to examine which 

variables would consistently predict prosociality across four related prosociality measures: The 

Triple-Dominance Measure of SVO (TD-SVO), the SVO slider, HEXACO Honesty-Humility, 

and HEXACO Agreeableness).  

Despite adding several new variables to these analyses, the results largely replicated 

those found in study 1. Across our regression analyses, we found that that greater prosociality 

was most consistently related to dominance, family stress, and impulsivity. Additionally, mating 

strategy (as measured by SOI) was a strong predictor of prosocial personality.  

Subsequently, we generated three structural equation models to test how prosocial 

personalities are calibrated, partially based on life-history theory and partially based on the 

results obtained from the regression analyses. Across these models, we found that mating 

strategy, dominance, impulsivity, and relative deprivation predicted prosocial personality. In 

turn, childhood environmental stress and embodied capital (i.e., mate value) influenced mating 

strategy, dominance, impulsivity, and environmental expectations. Thus, these models provide 

preliminary evidence that life history theory can predict prosocial personalities, however it is 

mediated through mating strategy, dominance, and environmental expectations.  

 

Limitations 

 

 Notably, there are several limitations to this study. First of all, although this was a high-

powered study, it was conducted in a student convenience sample, with mostly first-year 

students. These students had limited experience (e.g., approximately 33% of women and 26% of 

men have not yet experienced sexual intercourse), and likely had less variance in variables such 

as childhood environmental stress than would be found in the broader population. As a result, we 

cannot generalize these findings to the broader population. 

 Secondly, although we tested a large number of variables, this study was not exhaustive. 

We likely only have a partial picture of how prosocial personalities develop, and have not 

conducted an exhaustive test of statistically equivalent models. Nevertheless, we identified three 

important constructs in what influences prosocial personalities, as well as higher-order factors 

that influence those constructs.  

These models provide an initial step in identifying how prosocial personalities develop, 

and need to be corroborated with more evidence in order to have some confidence in causal 

interpretations (see Kline, 2011). This includes: (i) evidence from different independent samples 

also testing these models, (ii) evidence from experimental studies, and (iii) by eliminating 

plausible equivalent models. We begin to address this by replicating these models in an 

independent sample in Study 3.  

 

3.4.6 Conclusion 

 

This study replicated and extended the results of study 1; we found that dominance, 

impulsivity, family stress, and SOI influenced cooperative personalities. Moreover, these factors 

appear to be calibrated through life-history strategies, where environmental harshness and 
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embodied capital influence the stated variables, which in turn influence prosociality. However, 

this study was correlational and mostly exploratory, using a convenience sample. Thus, these 

need to be replicated in an independent sample. 
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3.5 Study 3: Replication in an Online Population 

Note: Supplementary material for this study is presented in section 3.9.3 

 

3.5.1 Purpose 

 

In this study, we aimed to replicate the relationships between prosocial personality and 

socio-sexual orientation in a non-student sample. Additionally, we aimed to replicate the 

relationships with status-related variables and replicate the structural equation models from 

Study 2.  

 

3.5.2 Predictions 

 

This study was pre-registered at: osf.io/ptwya. We outline our pre-registered predictions 

(#1) below and non-preregistered prediction (#2 and #3) which was developed before this data 

was analyzed. Additionally, we pre-registered secondary predictions, which are presented in 

supplementary material along with those results.  

 

1. We predict that cooperative preferences (as measured by Social Value Orientation [SVO] 

and HEXACO Honesty-Humility [HH]) will be related to Socio-Sexual Orientation (SOI) 

in both men and women, such that higher scores (i.e. more prosocial) will be associated 

with restricted SOIs, whereas than low SVO scores (i.e. egoists and competitors) will be 

associated with unrestricted SOIs 

2. We predict that dominance will be among the best predictors for cooperative 

personalities.  

3. We predict SOI, dominance, and relative deprivation will be related to prosocial 

personality. Moreover, we predict that these variables will be calibrated by childhood 

environmental stress and embodied capital (i.e., mate value). 

 

3.5.3 Method 

 

Participants 

 

A total of 883 participants (47% female, 52% male, 1% other gender; Mage = 37.15, SDage 

= 11.07) completed our survey on Amazon Mechanical Turk (MTurk) for payment.  

 

Procedures 

 

Pre-screening. As pre-registered, we pre-screened participants using one item from the 

Triple Dominance Measure of SVO (Van Lange et al., 1997). We invited over 400 prosocials 

and egoists each, and over 30 competitors. We recruited fewer competitors because they are rare 

on MTurk. The final sample consisted of 407 prosocials, 402 egoists, and 43 competitors, as 

measured by our pre-screening item.  
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Survey. Due to time constraints in this study, we selected a subset of the scales in the 

previous analyses to include in the present study. In particular, we focused on two prosocial 

personality measures: the SVO-Slider Measure (Murphy, Ackermann, & Handgraaf, 2011), and 

HEXACO Honesty-Humility (Ashton & Lee, 2009). However, instead of using four-item 

subscale from the 24-item HEXACO short-form (see de Vries, 2013), we used the 10-item 

subscale from the HEXACO-60 for a more comprehensive measure of honesty-humility. The 

SVO slider and HEXACO Honesty-Humility were presented first, after which all other measures 

were randomized. 

For predictor variables, we included: the Dominance-Prestige Scale (Cheng et al., 2010), 

Relative Deprivation Scale (PRDS-R, Callan et al., 2011), Childhood unpredictability (Mittal et 

al, 2015), Childhood harshness (Mittal et al, 2015), and Current SES (Mittal et al, 2015; termed 

Adult SES in the present study). We also included the Retrospective Bullying Scale (Volk & 

Lagzdins, 2009), however it was included for another study and will not be discussed here.  

In addition to these scales, we included the Socially Desirable Responding Impression 

Management Subscale (Paulhus 1984) from Study 2, however we excluded the self-deception 

subscale from this study because (a) it had inconsistent relationships with the variables of interest 

(see Study 2), and (b) was less theoretically relevant than the impression management subscale 

because we were interested in how participants present themselves to others. Additionally, we 

included the DOSPERT Health and Safety and Ethical subscales; of the DOSPERT subscales 

they were the most consistently related subscales to our variables of interest across studies 1 and 

2. 

In addition to these measures, participants completed a 1-item measure of relative 

attractiveness (e.g. “How physically attractive are you (face/body) in comparison to other same-

age women or men?”) on a 7-point Likert scale (-3 [Much less attractive] to +3 [Much more 

attractive]), and a 1-item delay discounting measure where participants indicated whether they 

would prefer $30 today or $40 in two weeks (adapted from Mishra & Lalumiere, 2016). Scale 

descriptions and internal consistencies are presented in Table 3.9.3.1 in supplementary material. 

 

Analyses 

 

All analyses were run using R version 3.6.0 (R Core Team, 2013). Data and script are 

available online at osf.io/4jtz9. Scales were computed using the psych package in R. Missing 

data was imputed with the scale median. 

We computed multiple regression analyses to predict the SVO slider, and HEXACO 

Honesty-Humility (from HEXACO-60) for the total results. Gender-based analyses are presented 

in supplementary material. We included age, gender, SOI, Childhood SES, Adult SES, Relative 

Deprivation, DOSPERT Risk-Taking (combined the ethics, and health and safety subscales for 

an aggregate risk measure), childhood unpredictability, future discounting, dominance, prestige, 

and attractiveness in the analysis. We also included pubertal timing in the gender-specific 

analyses presented in supplementary.  

Subsequently, using an efficient branch-and-bound algorithm, we performed an 

exhaustive search for the best subsets of predictor variables in linear regression to predict 

prosociality which used the same predictor variables as the regression analyses (above). These 

analyses were conducted for both prosociality measures (i.e., SVO slider, HH). The best two 
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models for each Bayesian information criterion (bic) were returned, and could contain any 

number of the predictor variables. We interpreted results by identifying which predictor variables 

were included in the best fitting models across all four of our prosociality measures. These 

analyses were conducted with the leaps package in R (Lumley, 2017).  

We used the ‘lavaan’ and ‘semPlot’ packages in R (Rosseel et al, 2015; Epskamp, 2015) 

to conduct a structural equation model using classical life-history theory and data-driven results 

from regression analyses. Multivariate distributions were normal; thus, we used the maximum 

likelihood parameter estimation method (Kline, 2011). 

We deviated from our pre-registered plan, where we were going to solely interpret the 

correlational results using the effect sizes and confidence intervals. Although we still interpreted 

the analyses using the New Statistics (Cumming, 2012), we also provide null-hypothesis 

significance tests. Given the large amount of data in this study, these tests allowed us to 

determine which effect sizes should be interpreted.  

 

3.5.4 Results  

 

Regressions 

  

Multiple regressions. Both overall regressions were statistically significant, however the 

predictors only explained 7% of variance for the SVO slider measure (F(12,828) = 5.04, p < 

.001, R = .26, R2 = .07), while they explained 41% of variance for HEXACO Honesty-Humility, 

F(12,841) = 47.70, p < .001, R = .64, R2 = .41. Across both analyses, dominance (sr = -.16 and 

sr = -.31)11 and relative deprivation (sr = -.07 and sr = -.17) were the only consistent predictors 

across analyses. Age (sr = .12), SOI (sr = -.10), risk-taking (sr = -.15), and adult SES (sr = -.05) 

were also predictors for HEXACO Honesty-Humility scores, where greater prosociality was 

associated with more restricted socio-sexual orientations, and lower SES in both adulthood and 

childhood.  See Table 3.9.2.2 in supplementary material for regression results.  

 Branch-and-bound predictor subsets. Across the overall analyses for the SVO slider and 

HEXACO Honesty-Humility, only dominance was consistently included in the best-fit models 

across both analyses. Relative deprivation was included in the best model for Honesty-Humility, 

and second-best model for the SVO Slider. Notably, the Honesty-Humility best-fit model also 

included SOI and risk-taking, although the SVO Slider analysis did not. Both variables appeared 

to be included in moderately fit models. See Figure 3.3.1. 

 

11 sr refers to partial correlations 
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Figure 3.3. 1 – Branch and Bound Analyses (Overall)  

Overall results (men and women combined) from the efficient branch-and-bound 

algorithm which uses a data-driven approach to find the best combination of predictor variables 

for the specified dependent measure. Each horizontal line is associated with a different model 

with the bic listed on the y axis. Solid blocks (light grey to black) indicate that the associated 

variable is included in the model. Lower bic values indicate greater model fit; darker blocks are 

associated with greater fit. Notes: SOI refers to socio-sexual orientation and “Rel. Dep.” to the 

Relative Deprivation scale.  

 

Structural Equation Models 

 

Model description. We attempted to conceptually replicate models 1 and 2 from study 2, 

however they did not converge. Notably, there were several differences among these models. 

First of all, of the five scales used to estimate the latent variable ‘childhood stress’, we only have 

two in this dataset (i.e., predictability and childhood SES, we don’t have risky families, 

neighbourhood violence, or moving during childhood). Secondly, we only had a single-item 

measure for embodied capital (i.e., attractiveness), whereas we had a scale (i.e. self-perceived 

mating success) and an additional item for the SEMs in the previous study. Given that most of 

the measured variables estimating the latent construct are poorer in this study (fewer measures 

and actual scales), it is likely that they were not enough to provide good estimates of childhood 

stress and environmental harshness.  

We conceptually replicated Model 3 (proximate predictors of prosocial personality; 

presented in supplementary material for study 2) from study 2 (see Figure 3.3.2 and Table 3.3.1). 

This model tested if lower-level factors predict prosocial personality. We predicted that mating 

strategy, dominance, and relative deprivation (a similar latent variable to the ‘environmental 
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expectations’ included in this model in study 2) would negatively predict prosocial personality, 

such that unrestricted mating strategies, greater dominance, and expecting that one is in a 

disadvantaged position within that environment would be associated with less prosociality.  

Results. In this model, mating strategy, dominance, risk-taking, and relative deprivation 

all predicted prosocial personality, with dominance again being the strongest predictor among 

the three. Unrestricted mating strategies, greater dominance, more risk-taking, and feeling 

relatively deprived were associated with less prosociality. Mating strategy influenced dominance 

and risk-taking, and dominance also influenced risk-taking. The only notable difference in result 

from the results in study 2 was that dominance did not predict feelings of relative deprivation. 

This model had excellent fit; χ2(4) = 7.28, p  = .122; TLI=.99; CFI = 1.00; RMSEA = .03 

(90%CI[.00, .07]), and SRMR = .02. 

Notably, there were a couple of other differences between the latent variables in this 

model compared to those in study 2. That is, we only have one of the two variables included in 

the ‘environmental expectations’ latent variable, relative deprivation. Thus, we have a measure 

of how deprived people feel in comparison to others, but we do not have a measure of how 

prosocial they expect others to be in their environment (i.e., Idealism). Additionally, our 

prosocial personality measure only included the 10-item Honesty-Humility subscale from the 

HEXACO-60, rather than the 4-item Honesty-Humility and Agreeableness subscales from the 

HEXACO-24 and triple-dominance SVO. However, we did successfully replicate model 3, 

providing a conceptual replication of the proximate predictors of prosocial personality.
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Figure 3.3. 2 - SEM (df = 9) of proximate variables predicting prosocial personality. 

Latent variables are in circles, which include dominance, mating strategy, relative deprivation, 

risk-taking, and prosocial personality. Measured variables are in the squares, and modeled errors 

are in the circular errors. Values are standardized path estimates. Green paths indicated positive 

relationships while red paths are negative relationships. This model had excellent fit; χ2(4) = 

7.28, p = .122; TLI=.99, CFI = 1.00; RMSEA = .03 (90%CI[.00, .07]), and SRMR = .02. This is 

a conceptual replication of Model 3 in study 2.  
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Table 3.3. 1 - Proximate Predictors of Prosociality SEM Regression Results (relationships 

between latent constructs) 

  

Model Latent Construct B β SE z p 

Prosocial Personality Mating Strategy -0.05 .14 .01 -3.98 < .001 

 Dominance -0.32 -.47 .02 -13.46 < .001 

 Relative Deprivation -0.09 -.19 .01 -6.08 < .001 

 Risk-Taking -0.16 -0.23 .02 -6.37 < .001 

Risk-Taking Relative Deprivation 0.10 .14 .02 4.85 < .001 

 Dominance 0.33 .33 .03 10.71 < .001 

 Mating Strategy 0.14 .32 .02 10.26 < .001 

Dominance Mating Strategy 0.17 .32 .02 9.69 < .001 

 

3.5.5 Discussion 

 

In this confirmatory study in a non-student sample, we sought to examine which variables 

would consistently predict prosociality across two prosociality measures: the SVO slider and 

HEXACO Honesty-Humility.  

The results largely replicated those found in studies 1 and 2, where dominance, risk-

taking, mating strategy (i.e., SOI), and relative deprivation predicted prosocial personalities. 

Greater dominance, unrestricted mating strategies, and greater feelings of relative deprivation 

were associated with lower prosociality. Among these variables, dominance was the best 

predictor.  Thus, these results confirm our first and second predictions, which predicted that SOI 

would be related to prosociality and that dominance would be the strongest predictor among all 

models.  

Subsequently, we attempted to conceptually replicate the structural equation models from 

Study 2. Neither model based on life history theory converged, possibly because there were 

substantial differences in the measurement of the latent variables. Because of the limited time 

available to test participants in this study, we assessed fewer variables. Likely, several key 

variables to the models in Study 2 were omitted, such as the Risky Families Questionnaire, Self-

Perceived Mating Success scale, Idealism, and HEXACO Agreeableness. Therefore, it is likely 

that the variables included in this study were not sufficient to adequately test these models. 

However, we did successfully conceptually replicate the proximate model, where mating 

strategy, dominance, risk-taking, and relative deprivation negatively predicted prosocial 

personality. This suggests that trade-offs in these variables may calibrate how prosocial 

personalities develop, such that people who are more dominant don’t need to be as prosocial to 

be successful, people who are unrestricted are in higher mating competition for mates and 

against more people thus have lower payoffs for being prosocial, and that people who are 

deprived compared to others may benefit less from being prosocial. We elaborate on each of 

these theories in turn in our general discussion section.  

 

Limitations 
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 Again, this study had several limitations. Although this study was not conducted in a 

student population, we used an online convenience sample of participants form the United States. 

Thus, this study was conducted in a WEIRD (western, education, industrialized, rich, and 

democratic) sample, and has limited generalizability to non-western populations.  

 Additionally, as mentioned above we only investigated a limited number of variables in 

this effort. As a result, several key variables were omitted which may have impeded the 

replication of our life-history based structural equation models. Thus, a more comprehensive 

effort is needed to attempt to replicate these models. Nevertheless, this effort replicated the 

proximate model, where mating strategy, dominance, and relative deprivation all predicted 

prosocial personalities, which provides more evidence that these constructs are related.  

 

3.5.6 Conclusion 

 

This study replicated the results from studies 1 and 2, where prosocial personalities were 

most strongly predicted by dominance, risk-taking, SOI, and relative deprivation. Greater 

dominance, more deprivation, and unrestricted mating strategies were all associated with lower 

prosociality. This suggests that prosociality may be calibrated through a combination of trade-

offs in a person’s dominance, their mating strategy, and their relative position within their 

environment.  
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3.6 Gender-Based Internal Meta-Analysis: The relationship between SOI 

and Prosociality 
 

3.6.1 Purpose 

 

To summarize the effects found in the previous studies, we conducted internal meta-

analyses to estimate overall effects.  

 

3.6.2 Analyses 

 

These were conducted using mixed-effect meta-analyses in metafor package 

(Viechtbauer, 2010) for R (R Core Team, 2016), with the “zcor” measure for correlation-based 

meta-analyses. To test the effects of the methodological moderators in the presence of others, 

such as the effect of measure, we also computed random-effects meta-regression models.  

We conducted internal meta-analyses to assess the relationship between prosociality and 

SOI (total scale), and risk-taking. Although impulsivity was a powerful predictor of prosociality 

in the branch-and-bound analyses in Study 2, we only assessed in a single study. Thus, we did 

not include it in this meta-analytic summary.  

We extracted correlations for men and women between the variable of interest and the 

following prosociality measures:  

• SVO slider from Study 112 

• SVO slider, TD-SVO, Honesty-Humility, and Agreeableness from Study 2 

• SVO slider and Honesty-Humility from Study 3 

 

3.6.3 Results 

 

There are 1,316 women and 968 men from the three studies presented in this chapter in 

the following meta-analyses.  

 

Socio-Sexual Orientation. 

  

Among men, the overall correlation between the prosociality measures and SOI was r = -

.22, 95CI[-.31, -.12], z = -4.42, p < .001, suggesting that there is a small-moderate relationship 

between prosociality and SOI in men. We then examined the effect of measure. The test of 

moderators indicated that type of prosociality measure influenced the effect size, QM(df = 3) = 

24.31, p < .001. The largest effect was found between HEXACO Honesty Humility (r = -.38, 

95CI[-.46, -.30], z = -9.35, p < .001), which was larger (zs > 3.44, ps =< .001) than the effect 

sizes for HEXACO Agreeableness (r = -.13, 95CI[-.24, -.02], z = -2.28, p = .022), the SVO slider 

(r = -.14, 95CI[-.22, -.07], z = -3.71, p < .001), and TD-SVO, r = -.14, 95CI[-.25, -.03], z = -2.47, 

p = .014. The three later measures did not differ by effect size (zs > -0.16, ps > .874), but were all 

different than zero. All three had small effects. See Table 4.1A.  

 

12 We excluded the Triple-Dominance Measure of SVO because there were few egoists and competitors of each 

gender; therefore we could not separate by gender for analyses.  
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 As for women, the overall correlation between the prosociality measures and total SOI 

scale was r = -.10, 95CI[-.16, -.04], z = -3.21, p = .001, suggesting that there is a small 

relationship between prosociality and SOI in women. We then examined the effect of measure. 

The test of moderators indicated that type of prosociality measure influenced the effect size, 

QM(df = 3) = 8.47, p = .037. The largest effect was found between HEXACO Honesty Humility 

(r = -.19, 95CI[-.27, -.12], z = -4.85, p < .001), which was larger (zs > 1.71, ps < .086) than the 

effect sizes for HEXACO Agreeableness (r = -.08, 95CI[-.18, .02], z = -1.51, p = .131), the SVO 

slider (r = -.06, 95CI[-.14, .01], z = -1.63, p = .102), and TD-SVO, r = -.03, 95CI[-.13, .07], z = -

0.57, p = .578. The three later measures did not differ by effect size (zs > -0.67, ps > .503). Of 

these measures, only Honesty-Humility differed from zero. See Table 4.1.  

 We conducted a moderator analysis to examine the moderating effect of gender on the 

effect size between prosociality (all scales) and the total SOI scale. This analysis indicated that 

the relationship between prosociality and SOI was stronger in men compared to women (QM(df = 

1) = 3.87, p = .049), where people who are more prosocial pursue more restricted sociosexual 

orientations. 

 

Table 3.6. 1 – Correlations between SOI and Prosociality by Study and Gender 

Correlations and 95% confidence intervals of the effect size estimates for Men and Women by 

prosociality measure for SOI and Risk-Taking.  

 

Prosociality Measure Men Women 

SVO Slider r = -.14 [-.22, -.07] r = -.06 [-.14, .01] 

TD-SVO r = -.14 [-.25, -.03] r = -.03 [-.13, .07] 

HEXACO Honesty-Humility r = -.38 [-.46, -.30] r = -.19 [-.27, -.12] 

HEXACO Agreeableness r = -.13 [-.24, -.02] r = -.08 [-.18, .02] 

Overall r = -.22 [-.31, -.12] r = -.10 [-.16, -.04] 

 

3.6.4 Discussion 

 

Overall, the relationships between SOI and prosociality are small but consistent. The 

relationship is stronger in men. Given that there are fundamental asymmetries in reproduction for 

men and women, where men can maximize their fitness by acquiring more partners whereas 

women cannot, it is likely that men compete more frequently for women, resulting in greater 

mating competition. Thus, this is consistent with our interpretation that the relationship between 

SOI and prosociality is moderated by the amount of mating competition (see Appendix B).  

 The relationship between SOI and prosociality was also larger for HEXACO Honesty-

Humility than the three other measures of prosociality. We propose that this is because SVO is a 

narrow construct, whereas Honesty-Humility is broad. Moreover, Honesty Humility is related to 

proactive cooperation and the use of coercive strategies, which is more relevant to SOI than 

Agreeableness, which is related to reactive cooperation (Hilbig, Glöckner, & Zettler, 2014).  

Two of the three samples are in student populations and all are North American. 

Additionally, we did not manipulate who a person was cooperating with, and we predict that the 

relationship between prosociality and SOI would be stronger in a same-sex interaction because 
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people who are more likely to be competing with their partner will be less likely to cooperate 

with them.  
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3.7 Why is SOI related to prosociality? Proof of concept using a game theory 

math model 
 

3.7.1 Rationale 

 

In this chapter, we found that SOI was related to prosocial personality. To explain this 

finding, we advance the argument that SOI influences the amount of mating competition a 

person is in, which in turn will influence how prosocial they will be. However, we have not 

presented evidence of how mating competition influence cooperative payoffs. This relationship 

could be illustrated using a game theoretic model as a proof of concept.   

 

3.7.2 Model description 

 

In this model, we are modeling the overall payoff for cooperation, w. We are assuming 

that people have a general (un)cooperative tendency that applies across situations – mating and 

parental investment, such that cooperative tendencies are assumed to be domain-general. 

We seek to calculate the overall payoff for cooperation w. To do this, first consider an 

individual who invests m amount in courtship effort, which includes seeking out a mate, 

courtship, and all other efforts required to obtain a mate up to the point of sexual intercourse. For 

cooperating with others to reach their courtship goals, they get the payoff cm. This individual also 

invests resources into many other domains, including effort to produce and rear offspring, and 

relationship effort (e.g. relationship maintenance and retention). For the purposes of this model, 

these types of investment will be termed non-courtship effort, and noted as 1-m, which is 

investment in non-courtship effort for everything other than in finding, courting, and obtaining a 

mating opportunity. For cooperating with others to reach their non-courtship goals, they get the 

payoff cp. Note that we are assuming that payoff for cooperating in the mating domain is more of 

a zero-sum game than investing in these other domains like parental investment. Although they 

both may have zero-sum elements, courtship is more zero-sum than non-courtship goals because 

there is a limited number of potential mates that one competes over, whereas one doesn’t 

compete as much with non-courtship goals, such as raising kids or to strengthening existing 

relationships. As a result, there will be more competition in the courtship domain, where a will 

represent the relative level of local competition among interacting individuals (zero-sum-ness) in 

courtship compared with in non-courtship efforts (0 ≤ a ≤ 1), and 1-a is the level of global 

competition in mating (non-zero-sum-ness; West et al., 2006) relative to parental investment. 

When a =1, courtship is a zero-sum game among mating competitors where non-courtship is 

non-zero sum; when a = 0, courtship is just as (non-)zero sum as non-courtship effort is. 

Following this, we produce the following equation: 

 

(1)  w = mcma + mcm (1-a) + (1-m)cp 

 

 However, when there’s pure local competition, there is no payoff for cooperation (West 

et al., 2006), and could therefore assume that cooperation is 0 under a. Therefore, the first term 

in equation (1) becomes 0, and we obtain the following equation: 

 

(2)  w = mcm (1-a) + (1-m)cp 
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In equation (2), the first term on the right represents one’s payoff in the mating domain, 

which depends on how much they invest in mating (m), the average payoff for cooperating in 

courtship (cm), and on the amount of local and global competition in the mating domain (1-a). 

The second term on the right represents one’s payoff in non-courtship domains, which depend on 

how much they invest in non-courtship effort like parental investment (1-m), and the average 

payoff for cooperating in these non-courtship efforts (cp). The sum of these products will give the 

overall payoff for someone to invest in cooperation (w). 

 

To determine how mating competition influences payoffs for cooperating, we rearrange 

equation (2), which gives us: 

 

w = mcm(1-a) + cp – mcp 

w = cp + m(cm(1-a) – cp) 

w = cp - m(cp – cm(1-a)) 

 

From this, we can see: the payoff for cooperation decreases with m, as long as cp - cm(1-a) 

> 0. In other words, then the payoff for cooperation goes down with m, unless there are much 

larger gains for cooperating in a mating domain (cm >> cp) and there is about as much global 

competition in courtship domain as in non-courtship domains. Considering that mating involves 

competition, whereas non-courtship efforts often do not (or to a lesser degree), the payoff for 

cooperation indeed does decrease with m. 

In other words, people who invest a lot in mating and courtship behaviours (m) have 

lower gains from having a domain-general cooperative preference, because more of their 

interactions are in the courtship domain (instead of non-courtship domains, such as parenting) 

where there is more local competition. People who invest a lot in non-courtship behaviours (e.g., 

parenting; 1-m), have higher gains from having a domain-general cooperative preference, 

because more of their interactions are not in the courtship domain where there is less local 

competition.  

In summary, this model suggests that individuals who are in more mating competition 

will invest in less cooperation with others. This result is consistent with the results of the 

previous three studies, which find that people who engage in mating strategies with more 

competition (i.e. unrestricted SOIs) are less cooperative than people who engage in less 

competitive mating strategies (i.e. restricted SOIs). 

 Note, however, that game theoretical predictions often deviate from real-life 

behaviour in economic games (Burton-Chellew & West, 2012), and that this model is just 

illustrative. It provides a proof of concept of the relationship between cooperation and mating 

competition. Within this equation, we do not predict that people will invest either all or nothing 

in cooperation in courtship or non-courtship investments. Likewise, we do not predict that they 

will invest all or nothing into a single domain. Rather, the important comparisons in this 

theoretical model lie in the relative (not absolute) amounts of the values.  Given this, our model 

predicts that when the gains for cooperating in courtship are really high relative to cooperating in 

non-courtship efforts (i.e., cm >> cp), then we’d predict the opposite results, such that prosociality 

would be positively correlated with SOI. 
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3.8 Chapter 3 – General Discussion 

 

In this chapter, we found that dominance, impulsivity, relative deprivation, and socio-

sexual orientation (SOI) were the best predictors of prosocial personalities, above-and-beyond 

many other measures. These findings were consistent across three studies and with four different 

measures of prosocial personality. This is also the first effort that (a) demonstrates that SOI and 

dominance are major predictors of prosociality, beyond many other theoretically-related 

measures, (b) find convergent validity for these findings across multiple measures of 

prosociality, and (c) provides a speculative interpretation of why this relationship exists. 

Notably, this relationship was stronger for HEXACO Honesty-Humility than our other 

prosociality measures. This may be because this is the prosocial personality measure most 

associated with competitive and coercive strategies – which are relevant to mating strategies 

which vary according to supply and demand of partners within biological markets (see Barclay, 

2013), and to the coercive strategies employed through dominance. 

Below we provide further discussion about the data-driven results, such that dominance, 

impulsivity, SOI, and relative deprivation are related to prosocial personality. Then, we describe 

why ecological factors contribute to calibrating these variables, and in turn, to calibrating 

prosociality. Although these ideas are mostly speculative, they provide clear next steps for 

testing the causal influence of these variables on the development of prosocial personalities and 

behaviours.  

 

3.8.1 Prosociality and Dominance 

 

Dominance, here defined as the use of coercive or intimidation strategies to attain a social 

status based by inducing fear (see Cheng, Tracy, and Henrich, 2010), was the best predictor of 

prosocial personality. Greater dominance was always associated with less prosociality, which 

supports the findings prior research in this area (Haselhuhn and Wong, 2012; Puts et al., 2012).  

The novel finding in the present research is that dominance was the best predictor among all four 

measures of prosociality included in these analyses, and out-predicted all other variables 

included in this effort, including theoretically-related measure such as prestige. This suggests 

that people who are capable of using a dominant strategy are also less prosocial.   

 Dominance is the ability to control others through fear or other means. It is a closely 

related concept to social status, which has been repeatedly linked to lower prosociality. High 

status people give less in experimental games, are more likely to endorse unethical behaviours, 

and less likely to support charitable donations (Piff et al., 2010, 2012). Similarly, higher status 

people tend to be more self-oriented than lower status people (Kraus, Piff, & Keltner. 2011), and 

men with dominant characteristics (i.e., facial and vocal features) are less ethical and more 

aggressive that men with less dominant features (Puts et al., 2012).  

However, the use of dominant tactics, such as coercion and aggression, does not 

necessarily prohibit the use of prosocial strategies. It is also worth noting that even if someone 

wanted to use a non-prosocial strategy, not everyone would be successful in doing so through 

dominance. Those with power (e.g., financial means, high status, large body size) are more 

successful at coercing others through dominance that those without power. This suggests that 

people who are more capable of pursuing their goals without assistance from others may derive 
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fewer benefits from cooperating with others (Kafashan et al., 2014). The evidence from the 

present studies support this view – the fact that self-reported dominance was the strongest 

predictor of prosocial personalities across studies and prosociality measures suggests that 

dominant people are less likely to use prosocial strategies. Additionally, when dominance was 

excluded from analyses, similar patterns of results were obtained. 

 

3.8.2 Prosociality and Sociosexual Orientation (SOI) 

 

In addition to dominance, sociosexual orientation was consistently related prosocial 

personality, where unrestricted SOIs were less prosocial, which is consistent with prior research 

in this area SOI (Hilbig, Glöckner, & Zettler, 2014; Manson, 2015; Strouts et al., 2017). The 

novel finding in this chapter is that SOI was one of the best predictors of prosociality, and we 

advance a novel theory of why this relationship exists: people with unrestricted SOIs are in more 

mating competition, which reduces the payoffs for being cooperative and results in less 

cooperative personalities.  

 

3.8.3 Prosociality from a Life History Framework 

 

We found that ecological variables that calibrate life history strategies (i.e., 

environmental harshness and predictability in childhood) were inconsistently related to 

prosociality, and were not among the best predictors of prosocial personality. These findings are 

consistent with previous research which found that proxies of life history strategies and early 

childhood environments were unrelated to cooperation in economic games (Wu et al., 2017). 

Given this finding, we theorized that prosocial behaviours are related to ecological variables 

within a biological market, where environmental stress in childhood (i.e., harshness and 

unpredictability) and embodied capital would calibrate the variables found to most strongly 

predict prosocial personality (i.e., dominance and SOI), which in turn would calibrate prosocial 

personality.  

To provide a proof-of-concept of this theoretical relationship, we computed structural 

equation models to determine if these models were plausible. We did indeed find good fit for a 

model in which childhood environmental stress influenced dominance and SOI, and in turn, 

dominance, impulsivity, and SOI predicted prosocial personality. This provides preliminary 

evidence that this is a plausible model of how prosocial personalities are developed.  

Additionally, we theorized that a person’s expected deprivation in comparison to others 

(i.e. relative deprivation) would be important in the development of cooperative personalities. 

We posit that when someone feels worse off than others in their environment (i.e., relatively 

deprived), this signals that they are at a competitive disadvantage. So, spending their very limited 

resources (e.g., time, energy, money) on people who are potentially more advantaged than them 

(and in less need than themselves) could result in them being worse off, while possibly 

benefiting their competitors. Thus, we suggest that when people who feel disadvantaged 

compared to others, particularly to those they do not know, there are greater benefit to behaving 

selfishly. Contrastingly, someone who feels advantaged compared to others would not receive 

the same costs, and being prosocial may be more beneficial to them. Personal relative 

deprivation has been related to prosociality (Callan et al., 2017; Zhang et al., 2016).  Moreover, 
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Wu and colleagues (2017) found that reputation and trust in others, mediated the relationship 

between life history strategies and cooperation  

Lastly, across two studies we found adequate fit for our proximate model, where mating 

strategy, dominance, and relative deprivation negatively predicted prosocial personality. This 

suggests that trade-offs in these variables may calibrate how prosocial personalities develop, 

such that people who are more dominant don’t need to be as prosocial to be successful, people 

who are unrestricted are in higher mating competition for mates and against more people thus 

have lower payoffs for being prosocial, and that people who are deprived compared to others 

may benefit less from being prosocial.  

We must note, however, that these models only provide preliminary evidence that these 

are plausible models. We did not test alternative models, and as noted earlier, there are 

limitations with the variables used in these models, and all variables were assessed at a single 

time-point. Therefore, we cannot infer causality, and further research is needed to test this model.  

 

3.8.4 Fit within a broader literature  

 

Here we propose that there will be trade-offs based on the ecology of one’s environment 

(i.e., childhood stress) that will influence the success (i.e., fitness costs/benefits) of strategies. 

Some strategies will be more successful based on the ability to choose partners, the valued traits 

within a biological market, and the individual’s attributes within that market (e.g., dominant, 

attractive, etc.). In this vein, socialization has been repeatedly linked to prosocial development 

(reviewed in Eisenberg, Fabes, & Spinrad, 2006). That is, social learning occurs from the 

behaviours exhibited in a child’s environment the feedback they receive from others (Dunsmore, 

Bradburn, Costanzo, & Fredrickson, 2009; Hardy, Carlo, & Roesch, 2010; Hoffman, 1975; 

McLellan & Youniss, 2003; Pratt, Skoe, & Arnold, 2004), which gives feedback on successful 

strategies. Depending on their individual characteristics, some strategies will be more successful 

than others (i.e., have greater benefits) within one’s market, leading to certain trade-offs. In fact, 

O’Brien (2014) argues that there are two conditions for the success of prosociality as a strategy: 

(1) the presence of prosocial others, and (2) the consequences to selfishness. Depending on the 

environment, if there are few other prosocial individuals and negligible consequences to 

selfishness, the payoffs for cooperation will be lower, and promote non-prosocial strategies. 

Here, we demonstrate that some of these trade-offs include: (i) the ability to use dominance as a 

strategy, (ii) mating strategy, (iii) impulsivity, and (iv) depends on one’s perceived position 

within the hierarchy (i.e., feelings of relative deprivation). Notably, these out-predict other 

variables associated with prosociality, such as resilience (e.g., Eisenberg, Fabes, & Spinrad, 

2006). 

 

3.8.5 Practical importance 

 

In order to promote cooperation, we must not only understand which situational factors 

increase cooperation, but also why some people are more cooperative than others in the first 

place. That is, how do cooperative personalities develop? Using retrospective self-report 

methods, this chapter is the first effort to explore multiple factors previously related to 

cooperation in order to determine which variables are most predictive of prosocial personalities, 

and provides the novel insight if the prominent variables – dominance, relative deprivation, 
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impulsivity and sociosexual orientation – which are more predictive of prosocial personalities 

than the suite of other variables included in these studies. Previously, only verbal models 

assembled from the existing literature have attempted to consolidate this literature (i.e., O’Brien, 

2014). Going forward, this research can be used to help determine which factors to target when 

creating prosocial interventions.  

We also presented theoretical rationales about why these variables may be related, and 

how an ecological framework within a biological market can contribute to understanding how 

these strategies are calibrated. We hope that these ideas will lead to future research that will 

further our understanding of how prosocial personalities develop.  

 

3.8.6 Limitations  

 

The present chapter had many limitations. First of all, all analyses were correlational; we 

cannot infer causation or directionality of the relationships identified. For example, prosociality 

may influence SOI, rather than the other way around. Likewise, we propose that mating 

competition may mediate the relationship between prosocial personality and SOI and provided a 

game-theoretic model as proof-of-concept, however we have not tested this mechanism. 

Similarly, the structural equation models presented only suggest that our hypothesized causal 

influences are plausible; we cannot directly infer causation. In our models, we use strong 

theoretical rationales about why some variable would precede others. However, we do not have 

experimental evidence that corroborates all directional associations. From our variables, we can 

reasonably infer that childhood environmental stress preceded our predicted variables, however, 

we cannot infer the same temporal dissociation for other variables. For example, it is possible 

that prosocial personality calibrates mating strategies, rather than the other way around. 

Although we have a theoretical rationale about why one would precede the other (see Chapter 

3.7), we do not have causal evidence of this relationship. Therefore, our models preclude causal 

conclusions, but we tested causal models to determine if they were among a plausible set of 

models. These models should be replicated in additional samples, and further research is needed 

to verify the proposed causal relationships and how life history relates to human cooperation. 

Additionally, our findings should be replicated in cross-cultural samples to determine if these 

results are more broadly generalizable.  

Lastly, we focused on determining which variables best predicted prosocial personalities 

rather than cooperative behaviours. Although it appears that SOI, impulsivity, relative 

deprivation, and dominance influence cooperative personality development, it is still unclear 

how this translates to behavioural outcomes. Future research should investigate if SOI and 

dominance influence outcomes in economic games and in other real-life cooperative behaviours, 

and extend this research to other measures of prosocial personalities.  

 

3.8.7 Conclusion 

 

This chapter extends our understanding of how cooperative personalities in humans 

develop. We found that dominance and socio-sexual orientation were the best predictors of 

prosocial personalities across three studies, beyond many other theoretically-related variables. 

We also provide preliminary evidence that trade-offs derived from life history theory, such as 

environmental stress and embodied capital, may calibrate which social strategies a person 
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employs, such as dominance and SOI, which in turn influence prosociality. Understanding which 

factors have the most influence on how prosocial personalities develop is crucial for determining 

how to promote cooperation within groups and societies. 

 

3.8.8 Author Contributions 

 

Rotella conceived of and designed the studies, collected and analyzed the data, and drafted 

the chapter. Barclay drafted the game-theory math model from the theory outlined by Rotella. 

The project was conducted under Barclay’s supervision, with his considerable contributions.  
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3.9 Supplementary Material 
 

3.9.1 Study 1 Supplementary Material 

 

3.9.1.1 Specific procedures: 

 

First, participants completed the Triple-Dominance Measure of SVO, which was used as 

a pre-screening scale for an unrelated study, participants were then re-directed to a second survey 

and completed the SVO slider measure followed by the following scale in randomized order: 

domain specific risk-taking measure (DOSPERT-R), socio-sexual orientation (SOI-R), 

intolerance to uncertainty, choice task, and personal relative deprivation scale (PRDS-R). We 

deviated from the pre-registration, where the SVO slider measure was completed before the 

dependent measures to eliminate potential biased responding on this measure, instead of 

randomizing it along with the other scales.  

We used a participant-generated code to connect the two surveys, where participants answered 

the following questions: 

• What is the first letter of your first name? (E.g. John = J) 

• What is the second letter of your last name? (E.g. Smith = M) 

• What is the second letter of the street you live on? (E.g. James Ave = A) 

• What is the third letter of the city or town you were born in? (E.g. Regina = G) 

• What is the last digit of your phone number? (E.g. 306-585-4111 = 1) 

• How many siblings do you have? (E.g. 2 sisters and 1 brother = 3) 

 

3.9.1.2 Justification for using 90% CIs around η²: 

 

Unlike Cohen’s d, η² is squared and therefore can only be positive. Because of this, there are 

some cases where the test reveals a statistically significant difference (p < .05), despite the 95% 

confidence interval including 0. As such, for the same test the 90% CI around η² is equivalent to 

a 95% CI around Cohen’s d (Lakens, 2014). 



 

164 

 

 

3.9.1.3 Skewness and Kurtosis 

Table 3.9.1. 1 - Descriptive Statistics of Continuous Measures in Study 1 

Measure M SD Skewness Kurtosis α 

SVO Slider Measure 25.80 14.38 -1.14 .89 - 

Choice Task 2.48 1.97 .29 -1.02 - 

DOSPERT: Ethical Subscale 2.32 .90 .78 .25 .30 

DOSPERT: Financial Subscale 3.16 1.08 .63 .62 .72 

DOSPERT: Health and Safety 

Subscale 

3.14 1.19 .35 -.17 .24 

DOSPERT: Recreational Subscale 4.07 1.48 -.27 -.73 .51 

DOSPERT: Social Subscale 4.68 1.00 -.37 .03 .67 

DOSPERT (Total) 3.47 .73 .06 .17 .73 

Intolerance of Uncertainty 2.66 .69 .16 -.11 .90 

Relative Deprivation 2.99 1.06 -.16 -.81 .74 

SOI Attitude Facet 4.83 1.26 -.16 -1.18 .86 

SOI Behaviour Facet 2.39 1.65 1.45 1.43 .87 

SOI Desire Facet 2.57 1.52 .48 -.94 .82 

SOI Scale (Total) 3.66 1.24 .25 -.47 .86 
Notes. SVO slider measure is the predictor variable (grey), all other values are outcome variables. Values over 1 are bolded for 

skewness and kurtosis.  
 

3.9.1.4 Regressions 

 

Regression by gender. Similar effects were found as the overall analysis (in main text) 

for SVO slider in  both men and women, although neither model reached significance on its own, 

R2 = .12, F(6, 77) = 1.79, p = .112 and R2 = .11, F(6, 79) = 1.63, p = .150 respectively.  For both 

models, the most important predictor was SOI, accounting for 6.2% of variance in men’s SVO 

scores and 4.4% in women’s (see Table 3.9.1.2). 

Branch-and-bound regression analyses by gender. The same pattern of results emerged 

for men (Figure 3.9.1.1). As for women, SOI was also the predictor among the strongest model, 

however the Choice Task was not. Instead, intolerance to uncertainty appeared to be the second-

best predictor across both models (Figure 3.9.1.2).  
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Table 3.9.1. 2 - Regression analyses of cooperative preferences using the SVO slider for men and women.  

  

B 

 

SE 

 

β 

 

t 

 

p 

Lower 

95%CI of B 

Upper 

95%CI of B 

Part 

correlation 

Men, R = .33 R2 = .11       

   Age 0.03 0.36 .01 0.08 .933 -0.68 0.74 .01 

   Choice Task 1.29 0.90 .17 1.43 .156 -0.50 3.08 .15 

   Intolerance of uncertainty 0.60 2.86 .02 0.21 .833 -5.09 6.30 .02 

   Relative deprivation -2.49 1.81 -.17 -1.37 .175 -6.10 1.13 -.15 

   DOSPERT scale -0.13 2.62 -.01 -0.05 .961 -5.34 5.09 -.00 

   SOI Scale** -2.97 1.25 -.30 -2.37 .020 -5.47 -.47 -.25 

Women, R = .35, R2 = .12       

   Age -0.32 0.29 -.12 -1.09 .278 -0.91 0.26 -.12 

   Choice Task -0.63 0.91 .08 0.69 .490 -1.18 2.43 .07 

   Intolerance of uncertainty -02.63 2.04 -.14 -1.29 .200 -6.69 1.42 -.14 

   Relative deprivation 0.89 1.40 .07 0.63 .529 -1.91 3.68 .07 

   DOSPERT scale 1.74 2.29 .09 0.76 .450 -2.82 6.29 .08 

   SOI Scale* -1.97 .099 -.26 -2.00 .049 -3.93 -0.01 -.21 
Note. *p < .05; **p < .01; ***p < .001. The bolded items’ confidence intervals did not include zero. 
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Figure 3.9.1. 1 - Branch-And-Bound Analyses Predicting Prosociality (Men) 

Results (men) from the efficient branch-and-bound algorithm which uses a data-driven approach to find the best 

combination of predictor variables for the specified dependent measure. Solid blocks (light grey to black) 

indicate that the associated variable is included in the model. Lower bic values indicate greater model fit; darker 

blocks are associated with greater fit. Each horizontal line is associated with a different model with the bic 

listed on the y axis. Notes: SOI refers to socio-sexual orientation, “Rel. Dep.” to the Relative Deprivation scale, 

“DOSPERT” to the DOSPERT risk-taking scale, and “Uncertainty” to the Intolerance of Uncertainty scale.
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Figure 3.9.1. 2 - Branch-And-Bound Analyses Predicting Prosociality (Women) 

Results (women) from the efficient branch-and-bound algorithm which uses a data-driven approach to find the 

best combination of predictor variables for the specified dependent measure. Solid blocks (light grey to black) 

indicate that the associated variable is included in the model. Lower bic values indicate greater model fit; darker 

blocks are associated with greater fit. Each horizontal line is associated with a different model with the bic 

listed on the y axis.  Notes: SOI refers to socio-sexual orientation, “Rel. Dep.” to the Relative Deprivation scale, 

“DOSPERT” to the DOSPERT risk-taking scale, and “Uncertainty” to the Intolerance of Uncertainty scale. 

  



 

 

 

 

Table 3.9.1. 3 - Correlations between the SVO slider measure and dependent measures (+/- 95% CI) for all participants, then presented by gender.  

 All (n = 194)  Men (n = 100)  Women (n = 94) 

 r LCI 

 

UCI  r LCI 

 

UCI  r LCI 

 

UCI 

SOI: Behaviour Facet -.13† -.27 .02  -.13 -.34 .09  -.15 -.35 .06 
SOI: Desire Facet -.16* -.30 -.02  -.22* -.41 .00  -.05 -.26 .14 
SOI: Attitude Facet -.16* -.29 .00  -.18† -.38 .02  -.08 -.30 .12 
SOI: Total Scale -.19** -.34 -.05  -.22* -.42 -.01  -.13 -.33 .10 
Relative Deprivation -.10 -.25 .04  -.20† -.40 .01  .02 -.20 .25 
Intolerance to Uncertainty -.07 -.21 .07  -.08 -.28 .13  -.10 -.30 .09 
Choice Task -.01 -.15 .14  -.02 -.21 .18  .06 -.16 .26 
DOSPERT: Ethical Subscale .00 -.14 .14  -.02 -.24 .18  .03 -.18 .22 
DOSPERT: Health and Safety 

Subscale 
.00 -.14 .14  -.02 -.21 .18  .04 -.16 .22 

DOSPERT: Recreational 

Subscale 
.08 -.07 .23  .17† -.02 .36  -.04 -.25 .16 

DOSPERT: Social Subscale .02 -.12 .16  .02 -.18 .22  .06 -.18 .28 
DOSPERT: Financial 

Subscale 
-.13† -.26 .02  -.17† -.37 .04  -.04 -.24 .16 

DOSPERT: Total Scale -.01 -.16 .14  .00 -.19 .19  -.01 -.23 .18 
Notes. The confidence intervals of the bolded correlation do not include zero, suggesting that the effect is different from zero. The * symbol indicates p < .05 and † indicates p < .09. 

 



 

 

 

 

Table 3.9.1. 4 - Descriptive statistics of outcome measures according to the three categories of the triple dominance measure of SVO 

 

 Prosocial  Egoist  Competitor 

Outcome Variable M 95% CI SD  M 95% CI SD  M 95% CI SD 

 

SOI Behaviour* 

 

2.16 

 

 

1.84, 2.49 

 

1.47 

  

2.24 

 

 

1.90, 2.59 

 

1.22 

  

3.95 

 

 

2.92, 4.99 

 

2.27 

SOI Desire 

 

2.37 2.04, 2.70 1.49  2.63 2.23, 3.02 1.38  3.30 2.58, 4.03 1.63 

SOI Attitude† 

 

4.58 4.30, 4.87 1.27  5.23 4.90, 5.56 1.16  4.91 4.31, 5.51 1.35 

SOI Total* 

 

3.40 3.13, 3.67 1.21  3.79 3.51, 4.06 .96  4.62 3.97, 5.28 1.44 

DOSPERT: Ethics 

 

2.24 2.05, 2.43 .87  2.34 2.08, 2.59 .89  2.73 2.28, 3.19 1.02 

DOSPERT: Health and Safety 

 

2.98 2.72, 3.25 1.21  3.29 2.93. 3.66 1.27  3.71 3.19, 4.23 1.18 

DOSPERT: Recreational 

 

4.10 3.78, 4.43 1.48  4.08 3.67, 4.50 1.45  4.20 3.51, 4.88 1.55 

DOSPERT: Social* 

 

4.57 4.34, 4.80 1.05  4.68 4.39, 4.96 1.01  5.23 4.85, 5.60 .85 

DOSPERT: Financial 

 

3.07 2.85, 3.29 .99  3.23 2.91, 3.55 1.13  3.23 2.65, 3.82 1.33 

DOSPERT: Total Scale 3.39 3.22, 3.56 .77  3.51 3.31, 3.72 .70  3.82 3.49, 4.15 .74 
Notes. The † symbol indicates that the confidence intervals don’t overlap between prosocials and egoists, * prosocials and competitors, and ‡ egoists and competitors. The one-way 

ANOVA effect sizes (ηp
2) did not overlap with zero for the variables highlighted in grey.  

 



 

 

 

 

Table 3.9.1. 5 – Statistical Tests for TDSVO Predicting Dependent Measures 

Effect sizes and statistical of the comparisons between SVOs (as measured by the Triple-Dominance Scale) by outcome measures. Pairwise 

comparisons were only conducted if an overall effect was found.  

 

    Pairwise Comparisons (uncorrected) 

    Prosocial-Egoist Prosocial-Competitor Egoist-Competitor 

Outcome Variable F test ηp
2 90% 

CI 

d 95% 

CI 

t test d 95% 

CI 

t test d 95% 

CI 

t test 

SOI 

 

            

   SOI Total* 

 

F(2, 147) = 

11.19, p < . 

.132 .052, 

.211 

-0.46 -0.81, -

0.10 

t(120.17) 

= 2.67,  

p = .009 

-1.04 -1.60, 

-0.47 

t(30.99) 

= 4.29,  

p < .001 

-0.73 -1.27, 

-0.18 

t(30.39) 

= 2.53,  

p = .017 

   SOI Behaviour* F(2, 148) = 

11.90, p < .001 

.139 .057, 

.218 

-0.06 -0.40, 

0.29 

t(116.18) 

= 0.34,  

p = .737 

-1.07 -1.64, 

-0.49 

t(24.53) 

= 3.42,  

p = .002 

-1.07 -1.65, 

-0.47 

t(25.05) 

= 3.25, 

 p = .003 

   SOI Desire F(2, 150) = 3.49, 

p = .033 

.044 .002, 

.101 

-0.18 -0.52, 

0.17 

t(106.98) 

= 1.00,  

p = .322 

-0.61 -1.11, 

-0.10 

t(31.00) 

= -2.42,  

p = .021 

-0.46 -0.97, 

0.06 

t(35.13) 

= 1.69,  

p = .100 

   SOI Attitude† F(2, 149) = 7.73, 

p = .001 

.094 .027, 

.166 

-0.63 -0.99, -

0.26 

t(111.33) 

= 3.60,  

p < .001 

-0.64 -1.14, 

-0.12 

t(33.92) 

= 2.69,  

p = .011 

-0.03 -0.53, 

0.46 

t(36.99) 

= 0.12,  

p = .899 

Risk-Taking 

 

            

   DOSPERT: Total  

   Scale 

F(2, 150) = -2.92, 

p = .057 

.037 0,  

.091 

-0.17 -0.51, 

0.18 

t(108.93) 

= -0.94, 

p = .351 

-0.56 -1.06,  

-0.06 

t(34.13) 

= -2.39, 

p = .022 

-0.43 -0.94, 

0.09 

t(38.37) 

= -1.64, 

p = .110 

   DOSPERT: Ethics F(2, 151) = -2.60, 

p = .078 

.033 0,  

.084 

-0.11 -0.45, 

0.24 

t(101.84) 

= -0.60, 

p = .552 

-0.54 -1.04, 

-0.04 

t(29.82) 

= -2.06,  

p = .047 

-0.43 -0.93, 

0.09 

t(35.89) 

= -1.59,  

p = .122 

   DOSPERT: Health    

   and Safety 

F(2, 150) = -

3.42, p = .038 

.043 .001, 

.099 

-0.25 -0.75, 

0.14 

(97.47) = 

1.37,  

-0.61 -1.10, 

-0.09 

t(33.86) 

= 2.56,  

-0.34 -0.84, 

0.17 

t(43.32) 

= 1.36,  
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 p = .173 p = .015 p = .821 

   DOSPERT:  

   Recreational 

 

F(2, 151) = -0.05, 

p = .954 

.001 0, NA - - - - - - - - - 

   DOSPERT: Social* 

 

F(2, 151) = 3.71, 

p = .027 

.047 .003, 

.014 

-0.11 -0.45, 

0.24 

t(106.39) 

= 0.59,  

p = .553 

-0.65 -1.16, 

0.14 

t(40.04) 

= 3.08,  

p = .004 

-0.57 -1.09, 

-0.04 

t(47.66) 

= 2.39,  

p = .021 

   DOSPERT: Financial 

 

F(2, 151) = -0.42, 

p = .655 

.006 0, .030          

   Choice Task F(2, 151) = -0.01, 

p = .994 

.000 0, NA - - - - - - - - - 

Life-History Correlates 

 

            

   Relative Deprivation F(2, 146) = 0.48, 

p = .622 

.006 0, .033 - - - - - - - - - 

   Intolerance to  

   Uncertainty 

F(2, 151) = .55, p 

= .579 

.007 0, .035 - - - - - - - - - 

Notes. The † symbol indicates that the confidence intervals don’t overlap between prosocials and egoists, * prosocials and competitors, and ‡ egoists and competitors. Negative effect sizes indicate 

that the latter comparison category (i.e., Egoists in Prosocial-Egoists) had higher scores on the variable of interest (e.g., greater risk taking, more unrestricted SOIs).
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Figure 3.9.1. 3 – Risk-Taking Scores by SVO 

Mean DOSPERT scores (+/- 95CI) for (A) the health and safety subscale, (B) social subscale, 

(C) ethics subscale, and (D) the total scale. Note that the effects for the ethic subscale and total 

score were only trending. Grey outlines show the response distributions and grey dots are 

individual data points (with jitter, so they don’t all overlap).  
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3.9.1.5 Regression analyses with all variables  

Table 3.9.1. 6 – Multiple Regressions Predicting Prosociality (SVO Slider) 

Regression analyses of cooperative preferences, as measure by the SVO slider predicted by all variables investigated in this study, 

F(13,156) = 2.90, p = .001, R = .43, R2 = .19. The effect sizes of bolded variables did not overlap with zero.  

  

B 

 

SE 

 

β 

 

t 

 

p 

Lower 

95%CI of B 

Upper 

95%CI of B 

Part 

correlation 

Gender 1.59 2.46 .06 -.065 .518 -3.27 6.46 .05 

Age -.03 0.22 -.01 -0.14 .891 -0.49 0.42 -.01 

Choice Task† 1.21 0.62 .16 1.93 .055 -0.03 2.44 .14 

Intolerance of uncertainty 0.28 1.70 .01 0.17 .868 -3.07 3.64 .01 

Relative deprivation -0.37 1.11 -.03 -0.34 .737 -2.58 1.83 -.02 

DOSPERT ethics -0.11 1.46 -.01 -0.08 .940 -3.00 2.78 -.00 

DOSPERT health/safety 0.83 1.21 .07 0.69 .490 -1.55 3.22 .05 

DOSPERT recreational* 1.74 0.79 .18 2.21 .029 0.18 3.30 .16 

DOSPERT financial** -3.35 1.21 -.25 -2.77 .006 -5.74 -0.96 -.20 

DOSPERT social 1.48 1.28 .10 1.16 .248 -1.04 4.01 .08 

SOI attitude -0.44 0.56 -.07 -0.78 .436 -1.55 0.67 -.06 

SOI desire -0.83 0.90 -.09 -0.93 .353 -2.60 0.93 -.07 

SOI behaviour*** -3.01 0.82 -.34 -3.69 <.001 -4.63 -1.40 -.26 
Note. * indicates significance at the p < .05 level, ** at p < .01, and *** at p < .001.



 

174 

 

3.9.1.6 Correlational Analyses 

 

Analysis 

 

We computed Spearman’s Rho correlations between the SVO slider measure and all 

dependent measures because the SVO slider scale had non-normal data (see Table 

Supplementary Table S1.1). Confidence intervals were bootstrapped with 1,000 repetitions using 

the ‘RVAideMemoire’ package (Hervé, 2018) and significance levels were obtained using the 

‘Hmisc’ (Harrell, 2018) package in the R statistical software. We did not correct for multiple 

comparisons because (a) the majority of these analyses were exploratory, and (b) we are looking 

to detect general patterns of results, and are not interpreting any single result; given this, any 

single result should be interpreted with caution.  

For the Triple Dominance Measure of SVO, we created graphs with 95% confidence 

intervals (e.g. Figure 1.1) using the ‘yarrr’ R package (Phillips, 2017). Effect sizes (partial eta-

squared) with 90% confidence intervals were interpreted (see above for 90% CI justification). 

Effect sizes were calculated using the ‘sjstats’ package (Lüdecke, 2018), the confidence intervals 

of the effect size were calculated using the ‘apaTables’ package (Stanley, 2018). See Tables 1.2 

to 1.4 for SVO slider results, Table 1.5 for descriptive statistics of the TD-SVO results, and 

Figures 1.1 and 1.2 for TD-SVO risk-taking and SOI results, respectively.  

 

Results 

 

Below we present the verbal interpretations of Tables S1.3 (SVO-slider results) and 

S1.4A/B (TD-SVO results). We organized the presentation of results around broad categories 

(i.e., life history correlates, risk-taking, and socio-sexual orientation), then by the SVO scale 

used.  

 

Life History Correlates 

 

Cooperative preferences were unrelated to intolerance to uncertainty and relative 

deprivation for both the SVO slider and TD-SVO. Thus, it appears that SVO is unrelated to these 

variables.  

 

Risk-taking 

 

SVO Slider. For risk-taking, SVO was unrelated to the choice task and all DOSPERT 

subscales. Thus, it appears that the SVO slider was unrelated to risk-taking. 

 TD-SVO. As in the slider measure, SVO was unrelated to the choice task, the DOSPERT 

recreational, financial, and ethical risk-taking scales. All of these effect sizes were zero or the 

confidence intervals overlapped with zero. 

Moreover, unlike the slider measure, TD-SVO was related to other DOSPERT subscales. 

Small effects were found between TD-SVO and the Health and Safety subscale and, the 

DOSPERT Social subscale (ηp
2s < .043). When followed up with simple main effects on the 

Health and Safety Subscale, competitors reported moderately riskier behaviours than prosocials 

(d = -0.61), but effect sizes did not differ from zero for comparisons between competitors and, or 
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egoists and prosocials. A similar pattern was found for the Social Subscale, with competitors 

taking moderately more risks than prosocials (d = -0.65), but they also took more risk than 

egoists (d = -0.57). Again, there the effect size was not statistically different than zero for the 

egoists and prosocial comparison. Graphs for the Health and Safety Subscale, Social Subscale, 

Ethical Subscale, and total DOSPERT scale are presented in Figure 3.9.1.4 (also see Table S1.4) 

 

Socio-sexual orientation 

 

SVO Slider. The SOI desire facet, attitude facet, and the total SOI scale were moderately 

related to SVO (rs < -.16). Specifically, greater prosociality was associated with restricted SOIs 

in men for the SOI desire facet and the total scale (rs = -.22), but not in women (rs < -.16). 

Lastly, for the SOI behaviour facet, the overall association was trending, but the effect size 

confidence interval included zero (r = -.13, 95CI[-.27, .02]). In all cases where relationships were 

found, greater prosociality was moderately related to less restricted sociosexual orientations. 

Correlations are presented in Table S1.3. 

TD-SVO.  When the SOI scale was aggregated to get a total score, a large effect emerged 

(ηp
2 = .132), where prosocials reported more restricted strategies than competitors, as did egoists. 

Moreover, egoists had slightly more restricted strategies than prosocials. We did not separate the 

analyses by gender due to the limited number of female participants categorized as competitors. 

Graphs are presented in Figure 1.2, in the main text. 

A large effect was found for TD-SVO and the behaviour facet (ηp
2 = .139), with 

competitors reporting more unrestricted behaviours than prosocials and egoists, but there were 

no differences between prosocials and egoists. There was a medium-large effect for the attitude 

facet (ηp
2 = .094) with egoists being less restricted than prosocials, and competitors being less 

restricted than prosocials. There were no differences between competitors and egoists.  Lastly, a 

medium effect was also found for the desire facet (ηp
2 = .044), where competitors reported more 

desire than prosocials, with a moderate effect size. There were no differences between prosocials 

and egoists. See Table S1.4. 

 

3.9.1.7 Discussion of cooperation and Risk-Taking 

 

 SVO appeared to be related to risk-taking. Specifically, SVO was related to the Choice 

Task in the branch-and-bound analyses, where selfish preferences were associated with greater 

risk-taking. This may be because they are both resource-based measures; SVO measures 

resource distribution whereas the Choice Task is a measure of resource risk-taking. Moreover, 

being selfish can be considered risky if others find out about one’s selfishness because it can 

affect their reputation (Sparks, Rotella, Mishra, & Barclay, 2019). Although these scales target 

different constructs, they likely share variance due to this theoretical overlap.  

A few associations between the Triple-Dominance Measure of SVO and risk-taking were 

found for the ethics, health and safety, social DOSPERT subscales as well as the total scale (see 

above supplementary material). The correlational results suggest that cooperation is related to 

risks in the social domain (i.e. not financial and recreational risks). 

When all DOSPERT subscales were entered into the model with the other variables, only 

recreational and financial risk taking were predictors of the SVO slider (this was not replicated 

for TD-SVO; see above supplementary materials). As stated above, the financial risk-taking 
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measure may be related because SVO is also a resource type measure. As for the recreational 

scale, we speculate that this may be indirectly related to attractiveness; such that people with 

high embodied capital (i.e. are physically fit and attractive) are less cooperative. In fact, self-

perceived mate value is associated with less restricted SOIs (Arnocky et al., 2019).  
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3.9.2 Study 2 Supplementary Material 

 

3.9.2.1 Additional Details for Study 2 

Table 3.9.2. 1 - Descriptive Statistics of Continuous Measures in Study 2 

 

Measure Scale n M sd Skewness Kurtosis α 

SVO Slider -17-62  21.62 15.79 -.74 -.42 - 

 

Mating 

       

SOI Total 1-9 1210 3.99 1.71 0.22 -0.65 .88 

SOI Behaviour 1-9 1211 2.39 1.77 1.56 1.84 .89 

SOI Desire 1-9 1214 4.13 2.23 0.26 -1.00 .90 

SOI Attitude 1-9 1216 5.43 2.38 -0.30 -0.92 .84 

 

Risk-Taking 

(DOSPERT) 

       

Total Scale 1-5 1212 3.51 0.81 0.35 0.48 .87 

Ethics 1-5 1219 2.58 1.01 0.79 0.73 .71 

Health and Safety 1-5 1218 3.48 1.18 0.21 -0.19 .67 

Recreational 1-5 1216 3.95 1.45 0.03 -0.78 .81 

Social 1-5 1220 4.53 0.95 -0.08 -0.34 .66 

Financial 1-5 1220 3.00 1.16 0.49 0.14 .79 

        

Life History 

Correlates – Study 1 

Replications 

       

Choice Task 0-1 1221 0.37 0.29 0.41 -0.72 .66 

Relative Deprivation 1-7 1220 3.18 1.04 -0.08 -0.34 .72 

Intolerance to 

Uncertainty 

1-5 1219 2.87 0.74 0.12 -0.19 .89 

        

Life History Variables 

(exploratory) 

       

LH Birthweight 0-272 845 109.73 45.67 -0.99 1.30 - 

LH Age Sex 10-26 858 16.55 1.65 -0.16 1.92 - 

LH Age Experienced 

Sexual Desire 

5-30 1197 12.73 3.00 0.29 3.39 - 

Age at first 

menstruation – Women 

7-26 750 12.62 1.55 1.09 7.86 - 

Pubertal Timing – 

Women 

1-5 682 3.00 0.76 0.12 0.28 .82 

Pubertal Timing – Men 1-5 403 3.20 0.74 -0.03 -0.12 .83 

Child SES 1-9 1205 6.11 1.58 -0.60 0.12 .84 
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Risky Families 

Questionnaire 

1-5 1193 2.05 0.72 0.92 0.30 .89 

Child Neighborhood 

Violence 

1-5 1204 1.92 0.79 1.17 1.25 .87 

Childhood 

Unpredictability 

1-9 1221 3.51 0.81 0.96 0.42 .78 

Childhood Moves 0-10 1068 0.97 1.29 2.10 1.25 .63 

Perceived Survival 0-100 1221 83.48 17.98 -1.62 2.94 .94 

Adult SES 1-9 1220 5.13 1.90 -0.10 -0.54 .75 

        

Life-History 

Correlates 

(exploratory) 

       

Impulsivity (EIS) 0-1 1216 0.40 0.20 0.22 -0.73 .75 

Future Discounting -  0.04 0.05 2.19 5.53 - 

Perceived Mating 

Success 

1-7 1219 4.38 1.28 -0.30 -0.08 .90 

Idealism 1-7 1218 4.31 0.75 0.05 0.55 .74 

High quality partner 1-7 1219 6.53 1.97 -0.72 0.16 - 

Want a good reputation 1-7 1220 7.51 1.57 -1.26 1.62 - 

        

Other Scales 

(exploratory) 

       

Conservatism: Social 0-100 1197 58.49 16.68 -0.15 0.08 .72 

Conservatism: 

Economic 

0-100 1193 42.64 10.19 -0.20 1.25 .40 

Conservatism: Total 0-100 1188 55.39 12.14 -0.13 0.86 .68 

Resilience  1-5 1018 3.08 0.75 -0.01 -0.21 .83 

        

Other variables 

related to 

cooperation/competiti

on (exploratory) 

       

        

Aggression 1-5 1008 2.33 0.78 0.40 -0.30 .89 

Bullying 1-5 787 1.52 0.66 1.79 3.01 .86 

Bully Victimization 1-5 788 2.05 1.08 1.00 0.38 - 

Dominance 1-7 1216 3.40 0.89 0.28 0.01 .69 

Prestige 1-7 1220 4.52 0.69 0.05 -0.21 .64 

        

HEXACO personality 

(exploratory) 

       

Honesty-Humility 1-5 1219 3.39 0.71 -0.10 -0.28 .46 

Emotionality 1-5 1218 2.98 0.72 -0.25 -0.29 .45 
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Extraversion 1-5 1216 3.58 0.63 -0.22 0.11 .49 

Agreeableness 1-5 1218 3.03 0.56 0.02 0.10 .35 

Conscientiousness 1-5 1219 3.23 0.59 -0.05 0.06 .42 

Openness 1-5 1219 3.41 0.65 -0.12 -0.04 .44 

        

Socially Desirable 

Responding Variables 

(exploratory) 

       

Social Desirability: 

Self-Deception 

0-1 1000 0.39 0.26 0.40 -0.65 .76 

Social Desirability: 

Impression 

Management 

0-1 977 0.29 0.30 0.40 -0.39 .56 

Tell others what they 

want to hear 

1-7 1094 5.35 1.89 -0.28 -0.32 - 

Notes. SVO slider measure is the predictor variable (grey), all other values are outcome variables. Values over 1 are bolded for 

skewness and for kurtosis (this is the excess kurtosis value, where 3 was subtracted from the actual kurtosis). 
 

3.9.2.2 Multiple regressions by gender 

 

Men  

 

 Multiple Regressions. The regression analyses were statistically significant for the SVO 

slider (F(16, 300) = 1.77, p = .035, R = .29, R2 = .09), HEXACO Honesty-Humility (F(16, 300) 

= 8.78, p < .001, R = .57, R2 = .32), and HEXACO Agreeableness (F(16, 300) = 4.89, p < .001, R 

= .42, R2 = .18). The predictor variables explained 32% of variance for HH, while only 18 % of 

variance for Agreeableness and 9% for the SVO slider. Impulsivity (sr: -.14 to -.10) and 

dominance (sr: -.15 to -.12) were the only two predictor variables for which their estimate 

confidence intervals did not include zero across all three models. In these analyses greater 

prosociality was associated with more impulsivity and lower dominance. In addition to these 

variables, age, SOI, relative deprivation, and risk-taking were predictors for HH, idealism for 

HA, and family stress for SVO slider. 

 Branch-and-bound predictor subsets. There were no consistent variables across all three 

models. The following variables were included among the models with the best fit for three of 

the four models: dominance, impulsivity, family stress and SOI.  

 

Women 

 

Multiple Regressions. As in the analyses for Men, the regression analyses were 

statistically significant for all three models: the SVO slider (F(16, 580) = 3.51, p < .001, R = .30, 

R2 = .09), HEXACO Honesty-Humility (F(16, 580) = 16.68, p < .001, R = .56, R2 = .32), and 

HEXACO Agreeableness (F(16, 580) = 12.25 p < .001, R = .50, R2 = .22). The predictor 

variables explained 32% of the variance for HH, 22% of the variance for Agreeableness and, 9% 

for the SVO slider. Across all three models, the confidence intervals for dominance did not 

include zero (sr: -.12 to -.33). SOI (sr: -.08 to -.10), relative deprivation (sr: -.09 to -.21), and 
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family stress (sr: .08 to .10) were consistent in two of the three models. Greater prosociality was 

associated with lower dominance, unrestricted SOIs, greater feelings of relative deprivation, less 

family stress.  

 Branch-and-bound predictor subsets. Similarly, only dominance was included in the 

best-fitting models across all three prosociality variables. This suggests that dominance is 

associated with prosocial personality in women. Relative deprivation, family stress, and SOI also 

appeared to be included in well-fitting models in three of the four analyses.  
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Table 3.9.2. 2– Multiple regression tables predicting prosociality (overall analyses) 

 

Overall; regression analyses (men and women combined) of cooperative preferences in, as measure by the SVO Slider, HEXACO 

Honesty-Humility, and HEXACO-Agreeableness. Bolded predictor variables indicate they were statistically significant.  

 

Table 3.9.2.2A – SVO Slider (overall analyses), F(16, 913) = 4.14, p < .001, R = .26, R2 = .07. 

 

  

B 

 

SE 

 

β 

 

t 

 

p 

Lower 

95%CI of B 

Upper 

95%CI of B 

Part 

correlation 

(constant) 22.74 10.02  2.27 .024 3.07 42.41  

Age 0.55 0.29 0.06 1.87 .061 -0.03 1.12 0.06 

Gender 0.19 1.26 0.01 0.15 .881 -2.28 2.65 0.01 

SOI -0.70 0.36 -0.07 -1.91 .056 -1.41 0.02 -0.06 

Childhood SES -0.43 0.40 -0.04 -1.09 .275 -1.21 0.35 -0.04 

Adult SES 0.26 0.30 0.03 0.87 .383 -0.33 0.85 0.03 

Relative deprivation -0.98 0.60 -0.06 -1.63 .104 -2.16 0.20 -0.05 

Family Stress (Risky 

Families) 

2.74 0.90 0.12 3.06 .002 0.98 4.50 0.10 

Neighbourhood Violence -0.59 0.78 -0.03 -0.75 .452 -2.12 0.94 -0.02 

Impulsivity (EIS) -6.46 2.88 -0.08 -2.24 .025 -12.11 -0.81 -0.07 

Risk-Taking (DOSPERT) -0.36 0.81 -0.02 -0.45 .656 -1.95 1.23 -0.01 

Intolerance of Uncertainty -0.19 0.81 -0.01 -0.24 .813 -1.77 1.39 -0.01 

Conservatism -0.05 0.05 -0.04 -1.04 .299 -0.14 0.04 -0.03 

Resilience  0.63 0.81 0.03 0.77 .439 -0.97 2.22 0.03 

Idealism  0.75 0.76 0.04 0.99 .322 -0.74 2.24 0.03 

Dominance -2.47 0.71 -0.14 -3.47 .001 -3.86 -1.07 -0.11 

Prestige 0.27 0.85 0.01 0.31 .753 -1.40 1.93 0.01 
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Table 3.9.2.2B – HEXACO Honesty-Humility (overall analyses), F(16, 897) = 28.67, p < .001, R = .58, R2 = .34. 

 

  

B 

 

SE 

 

β 

 

t 

 

p 

Lower 

95%CI of B 

Upper 

95%CI of B 

Part 

correlation 

(constant) 4.12 0.37  11.24 .000 3.40 4.84  

Age 0.05 0.01 0.13 4.57 .000 0.03 0.07 0.12 

Gender 0.15 0.05 0.10 3.28 .001 0.06 0.24 0.09 

SOI -0.05 0.01 -0.13 -3.99 .000 -0.08 -0.03 -0.11 

Childhood SES -0.01 0.01 -0.03 -0.92 .360 -0.04 0.02 -0.02 

Adult SES -0.01 0.01 -0.03 -1.16 .245 -0.03 0.01 -0.03 

Relative deprivation -0.14 0.02 -0.21 -6.22 .000 -0.18 -0.09 -0.17 

Family Stress (Risky 

Families) 

0.07 0.03 0.07 2.12 .034 0.01 0.13 0.06 

Neighbourhood Violence 0.05 0.03 0.06 1.81 .071 0.00 0.11 0.05 

Impulsivity (EIS) -0.36 0.11 -0.10 -3.38 .001 -0.56 -0.15 -0.09 

Risk-Taking (DOSPERT) -0.13 0.03 -0.15 -4.48 .000 -0.19 -0.07 -0.12 

Intolerance of Uncertainty 0.02 0.03 0.03 0.84 .404 -0.03 0.08 0.02 

Conservatism 0.00 0.00 -0.02 -0.76 .446 0.00 0.00 -0.02 

Resilience  -0.03 0.03 -0.03 -1.01 .314 -0.09 0.03 -0.03 

Idealism  0.01 0.03 0.01 0.26 .793 -0.05 0.06 0.01 

Dominance -0.25 0.03 -0.32 -9.53 .000 -0.30 -0.20 -0.26 

Prestige 0.04 0.03 0.04 1.15 .250 -0.03 0.10 0.03 
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Table 3.9.2.2C – HEXACO Agreeableness (overall analyses), F(16, 897) = 14.65, p < .001, R = .46, R2 = .21.  

 

  

B 

 

SE 

 

β 

 

t 

 

p 

Lower 

95%CI of B 

Upper 

95%CI of B 

Part 

correlation 

(constant) 2.91 0.32  9.00 .000 2.28 3.54  

Age -0.01 0.01 -0.04 -1.31 .190 -0.03 0.01 -0.04 

Gender -0.08 0.04 -0.07 -1.88 .060 -0.16 0.00 -0.06 

SOI -0.03 0.01 -0.08 -2.33 .020 -0.05 0.00 -0.07 

Childhood SES 0.01 0.01 0.02 0.67 .504 -0.02 0.03 0.02 

Adult SES -0.01 0.01 -0.02 -0.64 .524 -0.03 0.01 -0.02 

Relative deprivation -0.02 0.02 -0.04 -1.17 .241 -0.06 0.02 -0.04 

Family Stress (Risky 

Families) 

0.09 0.03 0.11 2.97 .003 0.03 0.14 0.09 

Neighbourhood Violence -0.02 0.03 -0.03 -0.74 .460 -0.07 0.03 -0.02 

Impulsivity (EIS) -0.22 0.09 -0.08 -2.37 .018 -0.40 -0.04 -0.07 

Risk-Taking (DOSPERT) 0.10 0.03 0.15 3.85 .000 0.05 0.15 0.11 

Intolerance of Uncertainty 0.00 0.03 0.01 0.14 .888 -0.05 0.06 0.00 

Conservatism 0.00 0.00 0.02 0.57 .570 0.00 0.00 0.02 

Resilience 0.09 0.03 0.12 3.44 .001 0.04 0.14 0.10 

Idealism  0.15 0.02 0.20 5.91 .000 0.10 0.19 0.18 

Dominance -0.21 0.02 -0.33 -8.95 .000 -0.25 -0.16 -0.27 

Prestige -0.01 0.03 -0.01 -0.20 .845 -0.06 0.05 -0.01 
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Table 3.9.2. 3 - Multiple regression tables predicting prosociality in men  

 

Regression analyses of cooperative preferences in Men, as measure by the SVO Slider, HEXACO Honesty-Humility, and HEXACO-

Agreeableness. Bolded predictor variables indicate they were statistically significant.  

 

Table 3.9.2.3A – SVO Slider (men only), F(16, 300) = 1.77, p = .035, R = .29, R2 = .09. 

 

  

B 

 

SE 

 

β 

 

t 

 

p 

Lower 

95%CI of B 

Upper 

95%CI of B 

Part 

correlation 

(constant) 27.80 16.68  1.67 .097 -5.03 60.62  

Age 0.04 0.51 0.01 0.08 .935 -0.96 1.04 0.00 

SOI -0.92 0.65 -0.09 -1.42 .157 -2.20 0.36 -0.08 

Childhood SES -0.55 0.70 -0.05 -0.78 .436 -1.93 0.83 -0.04 

Adult SES -0.25 0.54 -0.03 -0.46 .648 -1.30 0.81 -0.03 

Relative deprivation 0.17 1.09 0.01 0.15 .878 -1.97 2.31 0.01 

Pubertal Timing 0.03 0.03 0.04 0.73 .466 -0.04 0.09 0.04 

Family Stress (Risky 

Families) 

3.68 1.86 0.14 1.98 .049 0.02 7.34 0.11 

Neighbourhood Violence -0.44 1.24 -0.02 -0.35 .726 -2.89 2.01 -0.02 

Impulsivity (EIS) -13.34 5.39 -0.15 -2.47 .014 -23.94 -2.73 -0.14 

Risk-Taking (DOSPERT) 1.27 1.44 0.06 0.88 .381 -1.57 4.10 0.05 

Intolerance of Uncertainty 0.32 1.49 0.01 0.21 .831 -2.61 3.24 0.01 

Conservatism -0.08 0.08 -0.06 -1.03 .303 -0.24 0.07 -0.06 

Resilience  1.55 1.64 0.07 0.94 .347 -1.69 4.79 0.05 

Idealism  -1.08 1.37 -0.05 -0.79 .429 -3.77 1.61 -0.04 

Dominance -3.10 1.38 -0.16 -2.25 .025 -5.81 -0.39 -0.12 

Prestige 1.91 1.59 0.08 1.21 .229 -1.21 5.03 0.07 
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Table 3.9.2.3B – HEXACO Honesty-Humility (men only), F(16, 300) = 8.78, p < .001, R = .57, R2 = .32. 

 

  

B 

 

SE 

 

β 

 

t 

 

p 

Lower 

95%CI of B 

Upper 

95%CI of B 

Part 

correlation 

(constant) 3.31 0.59  5.62 .000 2.15 4.47  

Age 0.07 0.02 0.20 3.91 .000 0.04 0.11 0.19 

SOI -0.07 0.02 -0.16 -2.88 .004 -0.11 -0.02 -0.14 

Childhood SES -0.01 0.03 -0.03 -0.52 .601 -0.06 0.04 -0.03 

Adult SES 0.01 0.02 0.04 0.71 .479 -0.02 0.05 0.03 

Relative deprivation -0.08 0.04 -0.13 -2.10 .037 -0.16 -0.01 -0.10 

Pubertal Timing 0.00 0.00 0.02 0.34 .731 0.00 0.00 0.02 

Family Stress (Risky 

Families) 

0.07 0.07 0.07 1.03 .302 -0.06 0.20 0.05 

Neighbourhood Violence 0.03 0.04 0.04 0.78 .434 -0.05 0.12 0.04 

Impulsivity (EIS) -0.40 0.19 -0.11 -2.08 .039 -0.77 -0.02 -0.10 

Risk-Taking (DOSPERT) -0.21 0.05 -0.25 -4.14 .000 -0.31 -0.11 -0.20 

Intolerance of Uncertainty 0.08 0.05 0.09 1.50 .135 -0.03 0.18 0.07 

Conservatism 0.00 0.00 -0.02 -0.33 .741 -0.01 0.01 -0.02 

Resilience  0.08 0.06 0.08 1.41 .160 -0.03 0.20 0.07 

Idealism  -0.01 0.05 -0.01 -0.23 .821 -0.11 0.08 -0.01 

Dominance -0.19 0.05 -0.24 -3.91 .000 -0.29 -0.09 -0.19 

Prestige .03 0.06 0.03 0.51 .611 -0.08 0.14 0.02 
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Table 3.9.2.3C – HEXACO Agreeableness (men only), F(16, 300) = 4.89, p < .001, R = .42, R2 = .18.  

 

  

B 

 

SE 

 

β 

 

t 

 

p 

Lower 

95%CI of B 

Upper 

95%CI of B 

Part 

correlation 

(constant) 2.76 0.51  5.42 .000 1.76 3.76  

Age -0.03 0.02 -0.09 -1.62 .107 -0.06 0.01 -0.09 

SOI -0.03 0.02 -0.08 -1.27 .206 -0.06 0.01 -0.07 

Childhood SES -0.02 0.02 -0.05 -0.74 .459 -0.06 0.03 -0.04 

Adult SES -0.01 0.02 -0.02 -0.36 .722 -0.04 0.03 -0.02 

Relative deprivation -0.01 0.03 -0.03 -0.37 .709 -0.08 0.05 -0.02 

Pubertal Timing 0.00 0.00 0.04 0.66 .511 0.00 0.00 0.04 

Family Stress (Risky 

Families) 

0.11 0.06 0.13 1.87 .063 -0.01 0.22 0.10 

Neighbourhood Violence -0.01 0.04 -0.02 -0.34 .731 -0.09 0.06 -0.02 

Impulsivity (EIS) -0.32 0.17 -0.11 -1.97 .050 -0.65 0.00 -0.10 

Risk-Taking (DOSPERT) 0.08 0.04 0.13 1.87 .063 0.00 0.17 0.10 

Intolerance of Uncertainty -0.04 0.05 -0.06 -0.90 .367 -0.13 0.05 -0.05 

Conservatism 0.00 0.00 0.06 1.06 .292 0.00 0.01 0.06 

Resilience 0.07 0.05 0.10 1.48 .141 -0.03 0.17 0.08 

Idealism  0.14 0.04 0.20 3.31 .001 0.06 0.22 0.17 

Dominance -0.12 0.04 -0.19 -2.76 .006 -0.20 -0.03 -0.15 

Prestige 0.05 0.05 0.07 1.10 .274 -0.04 0.15 0.06 
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Table 3.9.2. 4 - Multiple regression tables predicting prosociality in women 

 

Regression analyses of cooperative preferences in Women, as measure by the SVO Slider, HEXACO Honesty-Humility, and 

HEXACO-Agreeableness. Bolded predictor variables indicate they were statistically significant.  

 

Table 3.9.2.4A – SVO Slider (women only), F(16, 580) = 3.51, p < .001, R = .30, R2 = .09. 

 

  

B 

 

SE 

 

β 

 

t 

 

p 

Lower 

95%CI of B 

Upper 

95%CI of B 

Part 

correlation 

(constant) 22.19 11.51  1.93 .054 -0.41 44.79  

Age 0.70 0.36 0.08 1.93 .054 -0.01 1.42 0.08 

SOI -0.53 0.45 -0.05 -1.19 .234 -1.40 0.34 -0.05 

Childhood SES -0.46 0.48 -0.05 -0.95 .342 -1.41 0.49 -0.04 

Adult SES 0.46 0.36 0.06 1.27 .206 -0.25 1.17 0.05 

Pubertal Timing 0.02 0.02 0.04 1.07 .285 -0.02 0.07 0.04 

Relative Deprivation -1.70 0.73 -0.11 -2.33 .020 -3.14 -0.27 -0.09 

Family Stress (Risky 

Families) 

2.58 1.03 0.12 2.52 .012 0.57 4.60 0.10 

Neighbourhood Violence -0.91 1.03 -0.04 -0.89 .376 -2.93 1.11 -0.04 

Impulsivity (EIS) -3.24 3.42 -0.04 -0.95 .344 -9.95 3.48 -0.04 

Risk-Taking (DOSPERT) -1.18 0.99 -0.06 -1.19 .236 -3.12 0.77 -0.05 

Intolerance of Uncertainty -0.29 0.96 -0.01 -0.30 .762 -2.17 1.59 -0.01 

Conservatism -0.03 0.06 -0.02 -0.51 .607 -0.15 0.09 -0.02 

Resilience  0.40 0.94 0.02 0.42 .673 -1.44 2.23 0.02 

Idealism  1.74 0.92 0.08 1.89 .060 -0.07 3.54 0.08 

Dominance -2.53 0.83 -0.14 -3.03 .003 -4.17 -0.89 -0.12 

Prestige -0.42 1.01 -0.02 -0.42 .674 -2.41 1.56 -0.02 
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Table 3.9.2.4B – HEXACO Honesty-Humility (women only), F(16, 580) = 16.68, p < .001, R = .56, R2 = .32. 

 

  

B 

 

SE 

 

β 

 

t 

 

p 

Lower 

95%CI of B 

Upper 

95%CI of B 

Part 

correlation 

(constant) 4.89 0.43  11.42 .000 4.05 5.73  

Age 0.04 0.01 0.10 2.87 .004 0.01 0.07 0.10 

SOI -0.05 0.02 -0.11 -2.96 .003 -0.08 -0.02 -0.10 

Childhood SES -0.01 0.02 -0.03 -0.59 .555 -0.05 0.03 -0.02 

Adult SES -0.03 0.01 -0.08 -2.06 .040 -0.05 0.00 -0.07 

Pubertal Timing 0.00 0.00 0.00 -0.04 .968 0.00 0.00 0.00 

Relative Deprivation -0.16 0.03 -0.25 -5.97 .000 -0.22 -0.11 -0.21 
Family Stress (Risky Families) 0.06 0.04 0.07 1.54 .123 -0.02 0.13 0.05 

Neighbourhood Violence 0.07 0.04 0.07 1.78 .075 -0.01 0.14 0.06 

Impulsivity (EIS) -0.31 0.13 -0.10 -2.44 .015 -0.56 -0.06 -0.08 

Risk-Taking (DOSPERT) -0.10 0.04 -0.11 -2.65 .008 -0.17 -0.03 -0.09 

Intolerance of Uncertainty -0.01 0.04 -0.01 -0.13 .896 -0.08 0.07 0.00 

Conservatism 0.00 0.00 -0.04 -0.96 .340 -0.01 0.00 -0.03 

Resilience  -0.07 0.04 -0.07 -1.90 .059 -0.13 0.00 -0.07 

Idealism  0.02 0.03 0.03 0.69 .488 -0.04 0.09 0.02 

Dominance         

Prestige 0.03 0.04 0.03 0.84 .399 -0.04 0.11 0.03 
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Table 3.9.2.4C – HEXACO Agreeableness (women only), F(16, 580) = 12.25 p < .001, R = .50, R2 = .22.  

 

  

B 

 

SE 

 

β 

 

t 

 

p 

Lower 

95%CI of B 

Upper 

95%CI of B 

Part 

correlation 

(constant) 2.91 0.38  7.64 .000 2.17 3.66  

Age -0.01 0.01 -0.02 -0.49 .626 -0.03 0.02 -0.02 

SOI -0.03 0.02 -0.09 -2.18 .029 -0.06 0.00 -0.08 

Childhood SES 0.02 0.02 0.06 1.30 .196 -0.01 0.05 0.05 

Adult SES -0.01 0.01 -0.03 -0.84 .401 -0.03 0.01 -0.03 

Pubertal Timing 0.00 0.00 -0.01 -0.22 .825 0.00 0.00 -0.01 

Relative Deprivation -0.03 0.02 -0.05 -1.17 .242 -0.08 0.02 -0.04 

Family Stress (Risky 

Families) 

0.08 0.03 0.10 2.24 .025 0.01 0.14 0.08 

Neighbourhood Violence -0.04 0.03 -0.05 -1.29 .199 -0.11 0.02 -0.05 

Impulsivity (EIS) -0.15 0.11 -0.05 -1.31 .191 -0.37 0.07 -0.05 

Risk-Taking (DOSPERT) 0.12 0.03 0.15 3.60 .000 0.05 0.18 0.13 

Intolerance of Uncertainty 0.02 0.03 0.03 0.71 .478 -0.04 0.09 0.03 

Conservatism 0.00 0.00 -0.01 -0.15 .885 0.00 0.00 -0.01 

Resilience 0.09 0.03 0.12 2.89 .004 0.03 0.15 0.10 

Idealism  0.15 0.03 0.20 4.94 .000 0.09 0.21 0.18 

Dominance -0.26 0.03 -0.39 -9.25 .000 -0.31 -0.20 -0.33 

Prestige -0.04 0.03 -0.05 -1.31 .192 -0.11 0.02 -0.05 
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3.9.2.3 Regressions by Gender 

 

Figure 3.9.2. 1 - Results (men) from the efficient branch-and-bound algorithm.  

This analysis is a data-driven approach to find the best combination of predictor variables for the 

specified dependent prosociality measure. Solid blocks (light grey to black) indicate that the 

associated variable is included in the model. Lower bic values indicate greater model fit; darker 

blocks are associated with greater fit. Each horizontal line is associated with a different model 

with the bic listed on the y axis. Notes: SOI refers to socio-sexual orientation, “Rel. Dep.” to the 

Relative Deprivation scale, “Neigh. Violence” to the Violence in Childhood Neighbourhood 

scale, and “Intol. Uncert.” to the Intolerance of Uncertainty scale. 

 

 

 

Figure 3.9.2. 2 - Results (women) from the efficient branch-and-bound algorithm. 

This analysis is a data-driven approach to find the best combination of predictor variables for the 

specified dependent prosociality measure. Solid blocks (light grey to black) indicate that the 

associated variable is included in the model. Lower bic values indicate greater model fit; darker 

blocks are associated with greater fit. Each horizontal line is associated with a different model 

with the bic listed on the y axis. Notes: SOI refers to socio-sexual orientation, “Rel. Dep.” to the 

Relative Deprivation scale, “Neigh. Violence” to the Violence in Childhood Neighbourhood 

scale, and “Intol. Uncert.” to the Intolerance of Uncertainty scale. 
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3.9.2.4 Additional Tables and Figures 

Table 3.9.2. 5 – Models with Best Fit (Bayesian information criterion, bic) as Predicted by Branch-and-Bound Analyses, by Prosocial Personality 

Measure 

 

  

B 

 

SE 

 

β 

 

t 

 

p 

Lower 

95%CI of B 

Upper 

95%CI of B 

Part 

correlation 

SVO Slider, F(3, 1181) = 18.51, p < .001, R = .21, R2 = .04      

     Intercept 31.35 2.00  15.66 < .001 27.42 35.28  

     Family Stress 1.75 0.65 .08 2.68 .008 0.47 3.03 .08 

     Impulsivity  -7.25 2.38 -.09 -3.05 .002 -11.92 -2.58 -.09 

     Dominance 

 

-3.08 0.55 -.17 -5.63 < .001 -4.16 -2.01 -.16 

HEXACO Honesty-Humility, F(8, 11.37) = 69.88, p < .001, R = .57, R2 = .32   

     Intercept 4.08 0.23  17.58 < .001 3.63 4.54  

     Age 0.05 0.01 0.12 4.64 < .001 0.03 0.06 0.11 

     Gender 0.16 0.04 0.11 4.11 < .001 0.08 0.24 0.10 

     SOI Total -0.05 0.01 -0.13 -4.48 < .001 -0.08 -0.03 -0.11 

     Relative Deprivation -0.12 0.02 -0.17 -6.56 < .001 -0.15 -0.08 -0.16 

     Family Stress 0.07 0.03 0.07 2.67 .008 0.02 0.13 0.07 

     Impulsivity -0.49 0.09 -0.14 -5.23 < .001 -0.68 -0.31 -0.13 

     Risk-Taking -0.10 0.03 -0.11 -3.88 < .001 -0.15 -0.05 -0.09 

     Dominance -0.24 0.02 -0.31 -11.01 < .001 -0.29 -0.20 -0.27 

 

HEXACO Agreeableness, F(4, 1005) = 52.20, p < .001, R = 42., R2 = .18 

    

     Intercept 2.63 0.13  20.04 < .001 2.37 2.88  

     Risk-Taking 0.09 0.02 0.13 3.99 < .001 0.04 0.13 0.11 

     Resilience 0.10 0.02 0.14 4.69 < .001 0.06 0.14 0.13 

     Idealism 0.12 0.02 0.17 5.67 < .001 0.08 0.17 0.16 

     Dominance -0.22 0.02 -0.36 -11.41 < .001 -0.26 -0.18 -0.33 
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Table 3.9.2. 6 - Correlations between prosociality and SOI 

Pearson r correlations between SOI and the SVO Slider, HEXACO Honesty-Humility, and Agreeableness subscales (+/- 95% CI). The confidence 

intervals of bolded values do not contain zero, and (*) symbol indicates that Spearman’s Rho correlations were used due to non-normal data. 

 

 OVERALL MEN WOMEN 

 r 95% CI 

 

p n  r 95% CI 

 

p n  r 95% CI 

 

p n 

SVO Slider               

   Total SOI Scale -.15 -.20, -.09 <.001 1209  -.19 -.28, -.10 <.001 447  -.10 -.17, -.02 .009 758 

   *Behaviour Facet -.12 -.18, -.06 <.001 1211  -.13 -.22, -.03 .008 447  -.09 -.16, -.02 .011 764 

   *Desire Facet -.16 -.21, -.10 <.001 1214  -.18 -.26, -.08 <.001 448  -.11 -.19, -.05 .002 760 

   Attitude Facet -.11 -.16, -.05 <.001 1215  -.17 -.26, -.08 <.001 449  -.05 -.12, .02 .190 761 

               

Honesty-Humility               

   Total SOI Scale -.31 -.36, -.26 < .001 1208  -.36 -.44, -.27 <.001 445  -.17 -.24, -.10 <.001 757 

   *Behaviour Facet -.21 -.26, -.15 < .001 1209  -.25 -.34, -.17 < .001 445  -.12 -.19, -.05 .001 758 

   *Desire Facet -.28 -.33, -.23 < .001 1212  -.28 -.37, -.20 < .001 446  -.17 -.24, -.10 < .001 760 

   Attitude Facet -.23 -.28, -.17 <.001 1214  -.31 -.39, -.22 <.001 447  -.11 -.18, -.04 .004 761 

 

Agreeableness 

 

 

    

 

    

 

  

   Total SOI Scale -.09 -.14. -.03 .003 1207  -.13 -.22, -.04 .005 449  -.08 -.15, -.01 .025 757 

   *Behaviour Facet -.03 -.08, .02 .236 1211  -.06 -.15, .04 .231 447  -.03 -.10, .04 .487 758 

   *Desire Facet -.10 -.15, -.05 < .001 1214  -.16 -.24, -.07 .001 448  -.10 -.17, -.03 .005 760 

   Attitude Facet -.07 -.13, -.02 .012 1213  -.12 -.21, -.02 .014 444  -.06 -.13, .01 .084 761 
Notes. The confidence intervals of the bolded correlation do not include zero, suggesting that the effect is different from zero. The (*) symbol indicated variables that violated tests of skewness or 

kurtosis; note that there were ties in the ranks of these tests, therefore p-values might not be exact. They are presented here as best estimates. 
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Figure 3.9.2. 3. Mean SOI scores (+/- 95CI) by social value orientation (SVO) and gender. 

Presented for the total scale and the behaviour, desire, and attitude subscales.
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Table 3.9.2. 7 – Descriptive statistics of outcome measures according to the Triple Dominance Measure of SVO (TDSVO) 

Descriptive statistics of outcome measures according to the three categories of the triple dominance measure of SVO (TD SVO). The † symbol 

indicates that the post-hoc t-tests are significantly different at p < .05 between prosocials and egoists, * for prosocials and competitors, and ‡ for 

egoists and competitors. Overall effect sizes did not overlap with zero for the variables highlighted in grey. 

 

Table 3.9.2.7A: Mating (SOI) and Risk-Taking Measures 

 

 Prosocials  Egoists  Competitors 

Outcome Variable M 95% CI SD n  M 95% CI SD n  M 95% CI SD n 

 

Mating 

              

SOI Total†* 3.76 3.62, 3.89 1.64 571  4.27 4.07, 4.48 1.80 308  4.10 3.82, 4.38 1.80 160 

SOI Behaviour† 2.19 2.06, 2.32 1.60 573  2.57 2.35, 2.78 1.91 311  2.40 2.12, 2.68 1.81 161 

SOI Desire†* 3.84 3.66, 4.01 2.16 573  4.42 4.16, 4.68 2.30 310  4.40 4.03, 4.77 2.37 160 

SOI Attitude† 5.23 5.04, 5.43 2.38 575  5.80 5.53, 6.06 2.38 310  5.50 5.12, 5.91 2.52 160 

 

Risk-Taking  

              

DOSPERT Scales               

   Total Scale1 3.39 3.33, 3.46 0.79 572  3.59 3.50, 3.68 0.80 310  3.57 3.44, 3.71 0.85 162 

   Ethics†* 2.35 2.27, 2.42 0.93 576  2.76 2.65, 2.87 1.00 311  2.63 2.46, 2.80 1.07 162 

   Health and Safety†* 3.32 3.22, 3.41 1.18 575  3.58 3.44, 3.71 1.19 311  3.59 3.41, 3.77 1.17 162 

   Recreational1 3.84 3.72, 3.96 1.45 574  4.02 3.86, 4.18 1.45 311  4.04 3.81, 4.27 1.49 162 

   Social 4.56 4.49, 4.64 0.96 575  4.53 4.42, 4.63 0.93 312  4.62 4.46, 4.77 1.01 162 

   Financial† 2.89 2.80, 2.99 1.16 576  3.07 2.94, 3.19 1.15 311  2.99 2.80, 3.18 1.23 162 

Choice Task* 0.35 0.32, 0.37 0.30 576  0.37 0.34, 0.40 0.28 312  0.40 0.36, 0.45 0.30 162 
Notes. 1 There were differences in risk-taking by SVO, but among men only. See text for details.  
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Table 3.9.2.7B: Life History Variables and Other Exploratory Scales 

 
 Prosocials  Egoists  Competitors 

Outcome Variable M 95% CI SD n  M 95% CI SD n  M 95% CI SD n 

Life History Variables                

Developmental timing               

Birthweight 119.5 116.60, 

122.37 

27.89 361  124.30 120.11, 

128.48 

29.20 189  116.4 110.20, 

122.86 

32.56 104 

Age at first menstruation – 

Women 

12.64 12.50, 12.78 1.50 369  12.52 12.30, 12.74 1.50 182  12.69 12.28, 13.10 2.05 99 

Pubertal Timing – Women 3.00 2.92, 3.08 0.71 334  3.01 2.89, 3.13 0.79 163  3.00 2.82, 3.18 0.87 92 

Pubertal Timing – Men 3.17 3.07, 3.28 0.72 170  3.23 3.10, 3.37 0.74 118  3.08 2.88, 3.27 0.74 57 

LH Age Sex1 16.68 16.53, 16.84 1.53 383  16.47 16.25, 16.69 1.69 231  16.35 16.03, 16.67 1.71 111 

LH Age Sexual Desire 12.61 12.40, 12.83 2.62 563  12.56 12.24, 12.89 2.90 305  12.91 12.37, 13.45 3.44 160 

               

Environmental Harshness               

Risky Families  2.03 1.97, 2.09 .72 566  2.06 1.98, 2.15 .72 303  1.94 1.84, 2.05 .66 160 

Child Neighborhood 

Violence 

1.86 1.79, 1.92 .76 568  1.96 1.88, 2.05 .75 309  1.94 1.81, 2.07 .82 160 

Childhood unpredictability 2.79 2.64, 2.93 1.76 576  2.91 2.72, 3.11 1.76 312  2.59 2.34, 2.85 1.64 162 

Childhood Moves 0.91 0.81, 1.01 1.16 502  0.90 0.76, 1.05 1.21 268  0.95 0.72, 1.17 1.38 148 

Perceived survival 83.19 21.73, 84.65 17.61 564  85.01 83.07, 86.95 17.26 307  85.82 82.93, 88.70 18.33 158 

Child SES 6.05 5.92, 6.18 1.59 569  6.17 6.00, 6.35 1.55 309  6.28 6.02, 6.55 1.71 161 

Adult SES 5.14 4.99, 5.30 1.89 576  5.16 4.95, 5.37 1.91 311  5.21 4.89, 5.53 2.06 162 

               

Life-History Correlates                

Impulsivity (EIS) †* 0.38 0.36, 0.39 0.20 574  0.41 0.39, 0.43 0.20 310  0.42 0.39, 0.45 0.19 161 

Future Discounting 0.03 0.03, 0.04 0.05 576  0.04 0.03, 0.04 0.05 312  0.04 0.03, 0.05 0.05 162 

Intolerance to Uncertainty 2.82 2.76, 2.88 0.75 575  2.86 2.78, 2.95 0.73 311  2.89 2.76, 3.02 0.85 162 

Relative Deprivation† 3.06 2.97, 3.14 1.04 576  3.31 3.19, 3.42 1.03 311  3.13 2.95, 3.30 1.12 162 

Idealism 4.34 4.28, 4.35 0.74 575  4.27 4.18, 4.35 0.74 312  4.37 4.24, 4.49 0.79 161 

Perceived Mating Success 4.32 4.22, 4.42 1.28 576  4.42 4.28, 4.57 1.27 311  4.52 4.31, 4.74 1.39 162 

High quality partner 6.53 6.37, 6.68 1.91 576  6.50 6.28, 6.72 1.98 311  6.71 6.40, 7.02 2.00 162 

Want a good reputation*‡ 7.53 7.40, 7.66 1.55 576  7.53 7.36, 7.69 1.49 312  7.90 7.68, 8.12 1.43 162 
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Dominance 3.24 3.17, 3.31 0.86 576  3.51 3.42, 3.61 0.86 310  3.47 3.33, 3.61 0.92 162 

Prestige 4.54 4.48, 4.60 0.68 575  4.52 4.45, 4.60 0.68 312  4.58 4.47, 4.70 0.73 162 

               

Other Scales                

Conservatism: Social†* 57.46 56.09, 58.82 16.52 566  56.39 57.56, 61.21 16.23 306  59.01 56.21, 61.80 17.73 157 

Conservatism: Economic† 42.16 41.38, 42.93 9.36 566  43.71 42.55, 44.88 10.33 304  42.96 41.12, 44.80 11.64 157 

Conservatism: Total1 54.52 53.55, 55.46 11.72 564  56.48 55.10, 57.85 12.12 302  55.82 53.69, 57.94 13.45 156 

Resilience  3.09 3.02, 3.16 0.77 484  3.11 3.01, 3.20 0.74 260  3.07 2.93, 3.21 0.83 137 

               

Socially Desirable 

Responding  

              

Self-Deception 4.03 3.79, 4.27 2.70 475  3.82 3.51, 4.12 2.46 256  4.15 3.69, 4.61 2.72 136 

Impression Management†* 3.30 3.12, 3.48 1.98 464  2.67 2.44, 2.91 1.90 254  2.70 2.38, 3.03 1.87 132 

Tell others what they want 

to hear 

5.22 5.06, 5.38 1.85 521  5.45 5.23, 5.67 1.88 285  5.39 5.05, 5.73 2.04 141 

Notes. 1 There were differences by SVO, but among men only. See text for details.  
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Table 3.9.2. 8 – Correlations between prosociality and risk-taking 

Pearson r correlations between the SVO Slider, HEXACO Honesty-Humility, and Agreeableness subscales and risk-taking (+/- 95% CI). The 

confidence intervals of bolded values do not contain zero. 

 

 Overall  Men  Women 

 r 95% CI 

 

p n  r 95% CI 

 

p n  r 95% CI 

 

p n 

SVO Slider                

DOSPERT Scales               

   Total Scale -.15 -.20, -.09 < .001 1211  -.12 -.21, -.03 .012 445  -.14 -.21, -.07 < .001 760 

   Ethical -.22 -.25, -.17 < .001 1218  -.22 -.30, -.12 < .001 448  -.21 -.28, -.14 < .001 765 

   Health and Safety  -.17 -.22, -.11 < .001 1217  -.16 -.24, -.07 < .001 447  -.16 -.23, -.09 < .001 765 

   Recreational -.05 -.11, .00 .061 1215  -.03 -.13, .06 .482 447  -.05 -.12, .02 .183 763 

   Social  .03 -.03, .09 .288 1219  .08 -.01, .17 .080 449  .01 -.06, .08 .783 765 

   Financial -.10 -.15, -.05 < .001 1219  -.10 -.19, -.01 .035 449  -.06 -.14, .01 .074 765 

Choice Task -.03 -.09, .03 .319 1220  -.03 -.12, .06 .499 449  -.01 -.08, .06 .778 766 
               

HEXACO Honesty-Humility              

DOSPERT Scales               

   Total Scale -.37 -.42, -.32 < .001 1210  -.40 -.48, -.32 < .001 443  -.26 -.33, -.19 < .001 761 

   Ethics -.45 -.50, -.41 < .001 1217  -.45 -.52, -.38 < .001 446  -.40 -.45, -.33 < .001 765 

   Health and Safety -.30 -.35, -.25 < .001 1216  -.36 -.44, -.28 < .001 445  -.22 -.28, -.15 < .001 765 

   Recreational -.16 -.22, -.10 < .001 1214  -.21 -.30, -.12 < .001 445  -.08 -.15, -.01 .033 763 

   Social -.09 -.15, -.04 .001 1218  -.10 -.19, -.00 .039 447  -.05 -.12, .02 .152 765 

   Financial -.31 -.36, -.26 < .001 1218  -.31 -.39, -.22 < .001 447  -.19 -.26, -.12 < .001 765 

Choice Task -.13 -.18, -.07 < .001 1219  -.06 -.15, .04 .223 447  -.12 -.19, -.05 .001 766 
               

HEXACO Agreeableness              

DOSPERT Scales               

   Total Scale -.01 -.06, .05 .830 1210  -.01 -.11, .08 .775 443  -.01 -.08, .06 .777 761 

   Ethics -.11 -.16, -.05 < .001 1216  -.09 -.18, .00 .048 445  -.13 -.20, -.06 < .001 765 
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   Health and Safety .00 -.06, .06 .991 1215  .01 -.08, .10 .817 444  -.01 -.08, .06 .761 765 

   Recreational .11 .06, .17 < .001 1212  .09 -.01, .18 .067 445  .12 .05, .19 .001 763 

   Social -.08 -.14, -.03 .003 1217  -.10 -.20, -.01 .029 446  -.08 -.15, -.01 .030 765 

   Financial .01 -.04,.07 .687 1217  .02 -.08, .11 .724 446  -.00 -.07, .07 .950 765 

Choice Task -.01 -.07, .04 .625 1218  -.02 -.12, .07 .610 446  -.01 -.08, .06 .769 766 

Notes. The confidence intervals of the bolded correlation does not include zero, suggesting that the effect is different from zero. 
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Figure 3.9.2. 4 – Risk-Taking Scores (DOSPERT) by SVO (TDSVO) 

Mean DOSPERT scores (+/- 95CI) by social value orientation (SVO) and gender for the total scale and the 

health and safety subscale, social subscale, and ethics subscale. Unlike Study 1, there were no differences in 

social risk by SVO. Differences in SVO and interactions between gender and SVO were found for health and 

safety, ethical, and total risks, although the interaction was only trending for the health and safety subscale.  
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Table 3.9.2. 9 – Correlations between Prosociality and Life History Developmental Variables 

 

Pearson r correlations between the SVO Slider, HEXACO Honesty-Humility, and Agreeableness subscales and life history developmental variables 

(+/- 95% CI). The confidence intervals of bolded values do not contain zero, and (*) symbol indicates that Spearman’s Rho correlations were used 

due to non-normal data. 

 

 OVERALL MEN WOMEN 

 r 95% CI 

 

p n  r 95% CI 

 

p n  r 95% CI 

 

p n 

SVO Slider               

Birthweight .01 -.07, .08 .784 690  .06 -.08, .20 .344 213  .04 -.05, .13 .439 473 

Age Menstruation - - - -  - - - -  -.04 -.11, .04 .334 682 

Pubertal Timing - - - -  .03 -.07, .12 .304 403  .00 -.08, .08 .988 750 

Age Sex .13 .06, .19 <.001 857  .19 .09, .29 .001 337  .08 -.01, .16 .068 516 

Age Sexual Desire .02 -.04, .07 .603 1196  .11 .02, .20 .017 442  -.06 -.13, .01 .102 749 

               

HEXACO Honesty-Humility              

Birthweight -.06 -.13, .02 .136 690  -.06 -.19, .07 .379 213  .06 -.03, .15 .189 473 

Age Menstruation - - - -  - - - -  -.02 -.10, .05 .555 750 

Pubertal Timing  - - - -  .01 -.09, .11 .866 401  -.01 -09, .07 .733 682 

Age Sex .08 .01, .14 .021 857  .13 .01, .23 .020 336  .04 -.05, .13 .399 516 

Age Sexual Desire .08 .02, .14 .007 1195  .03 -.06, .13 .527 440  .00 -.06, .08 .902 749 

               

HEXACO Agreeableness              

Birthweight -.03 -.10, .03 .389 690  .02 -.11, .15 .810 213  -.05 -.14, .04 .285 473 

Age Menstruation      - - - -  - - - -  .02 -.06, .09 617 750 

Pubertal Timing  - - - -  .02 -.09, .13 .706 400  .03 -.05, .10 .481 682 

Age Sex .01 -.06, .09 .675 856  .07 -.04, .18 .193 335  -.02 -.11, .07 .610 516 

Age Sexual Desire .06 .01, .12 .031 1194  .14 .05, .22 .003 439  .04 -.03, .11 .306 749 
Notes. The confidence intervals of the bolded correlation do not include zero, suggesting that the effect is different from zero. The (*) symbol indicated variables that violated tests of skewness or kurtosis; note that there were 

ties in the ranks of these tests, therefore p-values might not be exact. They are presented here as best estimates.  
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Table 3.9.2. 10 – Correlations between Prosociality and Life History Environmental Harshness 

 

Pearson r correlations between the SVO Slider, HEXACO Honesty-Humility, and Agreeableness subscales and life history environmental harshness 

variables (+/- 95% CI). The confidence intervals of bolded values do not contain zero, and (*) symbol indicates that Spearman’s Rho correlations 

were used due to non-normal data. 

 

 OVERALL MEN WOMEN 

 r 95% CI 

 

p n  r 95% CI 

 

p n  r 95% CI 

 

p n 

SVO Slider               

Risky Families  .02 -.04, .07 .574 1192  .03 -.06, .12 .517 435  .02 -.06, .09 .666 752 

*Neighborhood Violence -.10 -.16, -.05 < .001 1203  -.04 -.14, .05 .345 440  -.10 -.18, -.03 .004 758 

Childhood Unpredictability .03 -.02, .09 .280 1220  .05 -.04, .14 .308 449  .023 -.05, .09 .522 766 

*Childhood Moves -.07 -.17, .04 .209 291  -.08 -.25, .10 .392 123  -.07 -.21, .09 .087 167 

*Perceived Survival -.05 -.11, .01 .085 1192  -.08 -.17, .01 .092 441  -.04 -.11, .04 .323 746 

Child SES -.08 -.14, -.02 .005 1204  -.13 -.22, -.04 .005 440  -.05 -.12, .02 .198 759 

Adult SES .01 -.05, .06 .815 1219  -.06 -.15, .035 .221 449  .06 -.02, .13 .128 765 
               

HEXACO Honesty-Humility              

Risky Families  -.15 -.21, -.10 < .001 1192  -.17 -.26, -.07 < .001 434  -.13 -.20, -.06 < .001 752 

*Neighborhood Violence -.18 -.24, -.12 < .001 1202  -.20 -.29, -.10 < .001 438  -.08 -.16, -.01 .020 758 

Childhood unpredictability -.14 -.20, -.09 < .001 1219  -.19 -.28, -.10 < .001 447  -.11 -.18, -.04 .002 766 

*Childhood Moves -.16 -.27, -.06 .006 291  -.17 -.32, .00 .068 122  -.14 -.30, .01 .073 167 

*Perceived survival .06 -.00, .11 .530 1191  -.02 -.11, .08 .713 439  .03 -.04, .10 .376 746 

Child SES -.03 -.09, .02 .277 1204  -.06 -.15, .03 .212 439  -.00 -.07, .07 .983 759 

Adult SES -.03 -.08, .03 .358 1218  -.01 -.10, .08 .798 447  -.01 -.08, .06 .754 765 
               

HEXACO Agreeableness               

Risky Families -.07 -.13, -.02 .013 1191  -.05 -.15, .04 .271 433  -.09 -.16, -.01 .020 752 

*Neighborhood Violence -.06 -.12, -.00 .033 1201  -.06 -.15, .04 .228 437  -.08 -.14, -.01 .036 758 

Childhood unpredictability -.02 -.08, .03 .440 1218  -.02 -.12, .07 .620 446  -.02 -.09, .05 .508 766 
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*Childhood Moves .10 .00, .22 .082 290  -.01 -.18, .16 .916 121  .17 .02, .31 .025 167 

*Perceived survival .03 -.03, .09 .274 1190  .03 -.07, .11 .596 438  .04 -.03, .11 .267 766 

Child SES .00 -.06, .06 .986 1203  -.02 -.11, .08 .739 438  .01 -.06, .08 .803 759 

Adult SES .01 -.04, .07 .619 1217  .00 -.09, .10 .928 446  .02 -.05, .09 .558 765 

Notes. The confidence intervals of the bolded correlation do not include zero, suggesting that the effect is different from zero. The (*) symbol 

indicated variables that violated tests of skewness or kurtosis; note that there were ties in the ranks of these tests, therefore p-values might not be 

exact. They are presented here as best estimates.  
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Table 3.9.2. 11 – Correlations between Prosociality and Life History Correlates 

Pearson r correlations between the SVO Slider, HEXACO Honesty-Humility, and Agreeableness subscales and life history correlates (+/- 95% CI). 

The confidence intervals of bolded values do not contain zero, and (*) symbol indicates that Spearman’s Rho correlations were used due to non-

normal data.  
 

 OVERALL  MEN  WOMEN 

 r 95% CI 

 

p n  r 95% CI 

 

p n  r 95% CI 

 

p n 

SVO Slider               

Impulsivity (EIS) -.14 -.19, -.08 < .001 1215  -.16 -.25, -.07 .001 448  -.11 -.18, -.04 .002 762 

*Future Discounting -.07 -.12, -.01 .020 1220  -.12 -.21, -.04 .009 449  -.03 -.10, .04 .380 766 

Intolerance to 

Uncertainty 

-.06 -.12, -.00 .038 1218  -.03 -.13, .06 .481 448  -.09 -.16, -.02 .014 766 

Relative Deprivation -.05 -.10, .01 .090 1219  -.00 -.09, .09 .979 449  -.08 -.15, -.01 .033 765 

Idealism .05 -.00, .11 .064 1217  .01 -.08, .10 .854 447  .07 -.00, .14 .54 765 

Perceived Mating 

Success 

-.07 -.12, -.01 .012 1218  -.06 -.15, .03 .199 448  -.08 -.15, -.00 .036 765 

High quality partner -.05 -.11. .00 .067 1218  -.08 -.17, .01 .084 448  -.04 -.11, .03 .316 765 

*Want a good reputation -.02 -.07, .04 .533 1219  .01 -.09, .10 .858 448  -.04 -.11, .03 .286 766 
               

HEXACO Honesty-Humility              

Impulsivity (EIS) -.34 -.39, -.29 < .001 1214  -.36 -.43, -.27 < .001 446  -.31 -.37, -.24 < .001 762 

*Future Discounting -.07 -.13, -.02 .010 1219  -.10 -.20, -.01 .029 447  -.06 -.13, .01 .117 766 

Intolerance to 

Uncertainty  

-.08 

-.14, -.02 

.004 1218  -.12 -.21, -.03 .015 447  -.10 -.17, -.03 .005 766 

Relative Deprivation -.25 -.30, -.20 < .001 1218  -.24 -.33, -.15 < .001 447  -.27 -.33, -.20 < .001 765 

Idealism .09 .04, .15 .001 1216  .06 -.03, .15 .219 445  .09 .02, .16 .012 765 

Perceived Mating 

Success 

-.14 

-.20, -.09 

< .001 1218  -.17 -.26, -.08 < .001 447  -.15 -.22, -.08 < .001 765 

High quality partner -.07 -0.12, -.01 .019 1218  -.17 -.26, -.08 < .001 447  -.02 -.09, .05 .656 765 

*Want a good reputation .03 -.03, .08 .359 1219  -.06 -.16, .03 .190 447  .07 -.01, .13 .062 766 
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HEXACO 

Agreeableness 

              

Impulsivity (EIS) -.15 -.20, -.09 < .001 1213  -.11 -.20, -.02 .018 445  -.17 -.24, -.10 < .001 762 

*Future Discounting .02 -.04, .07 .498 1218  .05 -.05, .14 .296 446  .00 -.07, .07 .922 766 

Intolerance to 

Uncertainty  

-.19 -.24, -.13 < .001 1217  -.20 -.29, .11 < .001 446  -.18 -.25, -.11 < .001 766 

Relative Deprivation -.13 -.18, -.07 < .001 1217  -.11 -.20, -.02 .020 446  -.13 -.20, -.06 < .001 765 

Idealism .24 .19, .29 < .001 1215  .28 .19, .36 < .001 444  .23 .16, .29 < .001 465 

Perceived Mating 

Success 

.04 -.02, .09 .207 1217  .03 -.06, .12 .568 446  .04 -.03, .11 .256 765 

High quality partner .02 -.03, .08 .388 1217  -.00 -.09, .09 .998 446  .04 -.03, .11 .264 765 

*Want a good reputation -.02 -.07, .04 .538 1218  -.06 -.16, .03 .184 446  .01 -.06, .09 .856 766 

Notes. The confidence intervals of the bolded correlation do not include zero, suggesting that the effect is different from zero. The (*) symbol 

indicated variables that violated tests of skewness or kurtosis; note that there were ties in the ranks of these tests, therefore p-values might not be 

exact. They are presented here as best estimates.  
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Table 3.9.2. 12 – Correlations between Prosociality and Conservatism, Resilience, and Socially Desirable Responding 

 

Pearson r correlations between the SVO Slider, HEXACO Honesty-Humility, and Agreeableness subscales and conservatism, resilience, and socially 

desirable responding (+/- 95% CI). The confidence intervals of bolded values do not contain zero. 

 

 OVERALL  MEN  WOMEN 

 r 95% CI 

 

p n  r 95% CI 

 

p n  r 95% CI 

 

p n 

SVO Slider                

Conservatism: Social -.09 -.16, .03 .005 919  -.14 -.24, -.03 .014 322  -.06 -.14, .02 .148 593 

Conservatism: Economic -.07 -.14, .00 .058 720  -.11 -.22, .00 .057 296  -.02 -.12, .07 .616 421 

Conservatism: Total -.07 -.15, .01 .087 615  -.17 -.24, .01 .073 240  -.03 -.13, .08 .620 372 

Resilience  .03 -.03, .09 .352 1018  .03 -.08, .13 .589 361  .06 -.02, .14 .130 653 

Self-Deception .02 -.04, .08 .482 100  -.02 -.12, .09 .730 357  .05 -.02, .13 .174 639 

Impression Management .19 .13, .25 < .001 977  .24 .14, .34 < .001 357  .15 .07, .23 < .001 616 

Tell others what they 

want to hear 

-.08 -.14, -.02 .010 1093  -.06 .16, .04 .218 391  -.08 -.15, -.00 .044 697 

               

HEXACO Honesty-Humility              

Conservatism: Social -.03 -.11, .05 .984 613  -.08 -.19, .03 .160 320  .07 -.01, .15 .069 593 

Conservatism: Economic .00 -.06, .60 .439 917  -.06 -.17, .06 .318 294  .06 -.03, .16 .198 421 

Conservatism: Total -.07 -.14, .00 .062 718  -.09 -.21, .04 .188 238  .09 -.01, .19 .084 372 

Resilience  -.07 -.13, -.01 .019 1018  .00 -.10, .11 .935 361  -.01 -.09, .06 .744 653 

Self-Deception .11 .05, .17 < .001 997  .09 -.01, .19 .083 356  .15 .07, .22 < .001 639 

Impression Management .38 .33, .43 < .001 974  .36 .27, .45 < .001 356  .38 .31, .45 < .001 616 

Tell others what they  -.18 -.24, -.12 < .001 1091  -.15 -.25, -.05 .002 390  -.16 -.23, -.09 < .001 697 

want to hear               
              

HEXACO Agreeableness              

Conservatism: Social .05 -.02, .11 .151 916  .07 -.04, .17 .242 319  .04 -.04, .12 .380 593 

Conservatism: Economic -.04 -.12, .03 .230 717  -.12 -.23, -.00 .042 293  -.00 -.10, .09 .952 421 
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Conservatism: Total .04 -.04, .12 .283 612  .02 -.11, .15 .774 237  .05 -.05, .15 .341 372 

Resilience  .17 .11, .23 < .001 1017  .18 -.08, .28 < .001 360  .17 .09, .24 < .001 653 

Self-Deception .14 .08, .20 < .001 999  .08 -.02, .18 .124 356  .17 .09, .24 < .001 639 

Impression Management .22 .16, .28 < .001 975  .15 .05, .25 .005 355  .26 .18, .33 < .001 616 

Tell others what they 

want to hear 

.07 .01, .13 .026 1090  .09 -.01, .18 .093 389  .06 -.02, .13 .123 697 
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3.9.3 Study 3 Supplementary Material 

Table 3.9.3. 1 - Descriptive Statistics of Continuous Measures in Study 3 

 

Measure N M SD Skewness Kurtosis α 

SVO Slider 866 21.47 13.84 -0.22 -1.20 - 

HEXACO Honesty-Humility 848 3.42 0.73 -0.13 -0.26 .78 

 

Mating 

      

SOI Total 852 3.78 1.75 0.29 -0.70 .88 

SOI Behaviour 852 2.65 1.58 1.12 0.61 .73 

SOI Desire 852 3.54 2.16 0.69 -0.56 .91 

SOI Attitude 852 5.15 2.66 -0.11 -1.25 .87 

 

Risk-Taking (DOSPERT) 

      

Ethics 853 2.41 1.07 0.89 0.69 .68 

Health and Safety 853 2.33 1.08 0.86 0.52 .73 

Aggregate (Ethics & H/S) 853 2.37 0.94 0.75 0.22 .80 

       

Life History Correlates       

Child SES 848 4.44 2.09 0.06 -0.87 .85 

Childhood Unpredictability 848 2.93 1.94 0.88 -0.13 .81 

Adult SES 848 4.72 2.21 -0.02 -0.92 .88 

Relative Deprivation 848 3.67 1.38 0.24 -0.51 .85 

Delay Discounting 848 1.65 0.48 -0.64 -1.60 - 

Attractiveness 848 4.21 1.26 -0.42 0.14 - 

Bullying 850 1.40 0.57 2.19 5.66 .88 

Bully Victimization 850 1.85 0.77 1.09 0.82 .85 

Dominance 847 3.10 0.93 0.42 -0.41 .69 

Prestige 847 4.78 1.06 -0.55 0.47 .88 

       

Socially Desirable Responding 

Variables (exploratory) 

      

Social Desirability: Impression 

Management 

848 0.38 0.22 0.33 -0.46 .65 

Notes. SVO slider measure is the predictor variable (grey), all other values are outcome variables. Values over 1 are bolded for 

skewness and kurtosis 
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3.9.3.1 Pre-registered predictions 

 

Secondary predictions: 

 

4. We predict that lower SVO and HH scores in will be associated with more social risks 

(measured by DOSPERT Ethical, and Health and Safety subscales) than higher SVO 

scores (i.e. more prosocial).  

5. We predict that the relationship between prosociality and SOI and risk-taking will be 

stronger in men than women.  

 

6. We predict that cooperation will be related to status-related variables. Specifically, we 

predict: 

a. Less cooperative people will score higher on social dominance and bullying than 

individuals who are more cooperative. However, we predict that SVO will not 

vary with prestige or bully victimization. Dominance and bullying are strategies 

that can be used to acquire resources and compete for mates, whereas bully 

victimization is not. Although prestige can be used to compete for mates, we 

predict that it is also likely to be used by prosocial individuals, and therefore we 

do not predict it to vary according to cooperative preferences.     

b. We predict that prosociality will vary according to attractiveness, with higher 

attractiveness being associated with lower prosociality scores.  

c. Weak prediction: We hypothesize that more feelings of relative deprivation (as 

measured by the PRDS-R) and environmental harshness during childhood (i.e. 

predictability, childhood SES) will be related to less cooperation. We must note 

that in the pre-registration document we made the opposite prediction for 

childhood environmental harshness; however, upon a closer analysis of our data 

from Study 2 we changed this prediction, where we predict that childhood 

environment helps calibrate prosocial personality. This change was made before 

we analyzed this data.  

 

7. Predict that socially desirable responding, as measured by the Impression Management 

subscale (Paulhus, 1984), will be positively correlated with SVO, such that more 

prosocial individuals will score higher on socially desirable responding. We hypothesize 

that this relationship is present because (a) more prosocial individuals actually score 

higher on these items, and (b) more prosocial individuals want to be perceived as more 

prosocial (despite the online anonymized nature of this study).  

 

3.9.3.2 Additional Analyses 

We deviated slightly from our pre-registered plan, where we were going to solely interpret the 

results using the effect sizes and confidence intervals. Although we still interpreted the analyses 

using the New Statistics (Cumming, 2012), however we also provide null-hypothesis 

significance tests for correlations, ANOVAs, simple-main effects, and pairwise comparisons. 
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Given the larger amount of data in this study, these tests allowed us to determine which effect 

sizes should be interpreted.  



 

 

210 

 

Table 3.9.3. 2 - Regression analyses 

Overall; regression analyses (men and women combined) of cooperative preferences in, as measure by the SVO Slider and HEXACO 

Honesty-Humility.  

Table 3.9.3.2A – SVO Slider, F(12,828) = 5.04, p < .001, R = .26, R2 = .07. 

 

  

B 

 

SE 

 

β 

 

t 

 

p 

Lower 

95%CI of B 

Upper 

95%CI of B 

Part 

correlation 

Intercept 29.83 5.35   5.57 .000 19.33 40.34   

Age 0.05 0.04 0.04 1.20 .229 -0.03 0.14 0.04 

Gender 1.66 0.99 0.06 1.67 .094 -0.29 3.61 0.06 

SOI 0.49 0.32 0.06 1.54 .125 -0.14 1.11 0.05 

Risk-Taking -0.96 0.61 -0.07 -1.58 .114 -2.16 0.23 -0.05 

Adult SES -0.22 0.27 -0.03 -0.80 .425 -0.74 0.31 -0.03 

Childhood SES 0.18 0.24 0.03 0.72 .471 -0.30 0.65 0.02 

Childhood 

Unpredictability 

0.24 0.27 0.03 0.90 .369 -0.29 0.77 0.03 

Discounting 0.70 1.01 0.02 0.70 .487 -1.27 2.68 0.02 

Attractiveness -0.26 0.42 -0.02 -0.61 .543 -1.08 0.57 -0.02 

Relative Deprivation -0.88 0.44 -0.09 -2.00 .046 -1.75 -0.02 -0.07 

Dominance -2.87 0.60 -0.19 -4.80 .000 -4.05 -1.70 -0.16 

Prestige -0.20 0.53 -0.02 -0.37 .709 -1.24 0.84 -0.01 
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Table 3.9.3.2B – Honesty-Humility, F(12,841) = 47.70, p < .001, R = .64, R2 = .41. 

 

  

B 

 

SE 

 

β 

 

t 

 

p 

Lower 

95%CI of B 

Upper 

95%CI of B 

Part 

correlation 

Intercept 5.12 0.23  22.66 .000 4.67 5.56  

Age 0.01 0.00 0.12 4.37 .000 0.00 0.01 0.12 

Gender 0.04 0.04 0.03 0.93 .354 -0.04 0.12 0.02 

SOI -0.05 0.01 -0.12 -3.70 .000 -0.08 -0.02 -0.10 

Risk-Taking -0.15 0.03 -0.19 -5.77 .000 -0.20 -0.10 -0.15 

Adult SES -0.02 0.01 -0.07 -1.99 .046 -0.04 0.00 -0.05 

Childhood SES -0.02 0.01 -0.05 -1.75 .081 -0.04 0.00 -0.05 

Childhood 

Unpredictability 

0.01 0.01 0.03 1.12 .262 -0.01 0.04 0.03 

Discounting 0.01 0.04 0.01 0.34 .734 -0.07 0.10 0.01 

Attractiveness 0.01 0.02 0.01 0.35 .729 -0.03 0.04 0.01 

Relative Deprivation -0.12 0.02 -0.22 -6.32 .000 -0.15 -0.08 -0.17 

Dominance -0.29 0.03 -0.37 -11.51 .000 -0.34 -0.24 -0.31 

Prestige -0.02 0.02 -0.03 -0.89 .375 -0.06 0.02 -0.02 
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3.9.3.3 Gender-based regression results and branch and bound interpretations 

Table 3.9.3. 3 – Regression Analyses (men) 

Overall; regression analyses (men) of cooperative preferences in, as measure by the SVO Slider and HEXACO Honesty-Humility.  

Table 3.9.3.3A – SVO Slider, F(11,406) = 3.24, p < .001, R = .28, R2 = .08. 

 

  

B 

 

SE 

 

β 

 

t 

 

p 

Lower 

95%CI of B 

Upper 

95%CI of B 

Part 

correlation 

Intercept 35.79 7.08   5.05 .000 21.860 49.71   

Age 0.09 0.06 0.07 1.42 .156 -0.035 0.22 0.07 

SOI 0.28 0.43 0.04 0.67 .506 -0.553 1.12 0.03 

Risk-Taking -0.84 0.80 -0.06 -1.05 .295 -2.408 0.73 -0.05 

Adult SES -0.43 0.39 -0.07 -1.12 .263 -1.191 0.33 -0.05 

Childhood SES 0.18 0.36 0.03 0.50 .619 -0.534 0.90 0.02 

Childhood 

Unpredictability 

0.20 0.40 0.03 0.49 .625 -0.595 0.99 0.02 

Discounting 0.43 1.46 0.01 0.29 .769 -2.442 3.30 0.01 

Attractiveness -0.02 0.59 0.00 -0.03 .973 -1.179 1.14 0.00 

Relative Deprivation -0.97 0.67 -0.09 -1.45 .148 -2.279 0.34 -0.07 

Dominance -3.19 0.88 -0.21 -3.63 .000 -4.917 -1.46 -0.17 

Prestige -0.84 0.74 -0.07 -1.13 .258 -2.305 0.62 -0.05 
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Table 3.9.3.3B– Honesty-Humility, F(11, 406) = 26.99, p < .001, R = .65, R2 = .42. 

 

  

B 

 

SE 

 

β 

 

t 

 

p 

Lower 

95%CI of B 

Upper 

95%CI of B 

Part 

correlation 

Intercept 5.41 0.31   17.52 0.000 4.80 6.02   

Age 0.01 0.00 0.13 3.39 0.001 0.00 0.01 0.13 

SOI -0.09 0.02 -0.20 -4.66 0.000 -0.12 -0.05 -0.18 

Risk-Taking -0.17 0.03 -0.22 -4.79 0.000 -0.24 -0.10 -0.18 

Adult SES -0.03 0.02 -0.09 -1.89 0.060 -0.06 0.00 -0.07 

Childhood SES -0.04 0.02 -0.11 -2.67 0.008 -0.07 -0.01 -0.10 

Childhood 

Unpredictability 

0.02 0.02 0.05 1.16 0.249 -0.01 0.05 0.04 

Discounting -0.02 0.06 -0.01 -0.34 0.734 -0.15 0.10 -0.01 

Attractiveness 0.03 0.03 0.04 1.02 0.307 -0.02 0.08 0.04 

Relative Deprivation -0.12 0.03 -0.22 -4.22 0.000 -0.18 -0.07 -0.16 

Dominance -0.27 0.04 -0.32 -6.93 0.000 -0.34 -0.19 -0.26 

Prestige -0.03 0.03 -0.05 -0.93 0.354 -0.09 0.03 -0.03 
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Table 3.9.3. 4– Regression Analyses (women) 

Overall; regression analyses (women) of cooperative preferences in, as measure by the SVO Slider and HEXACO Honesty-Humility.  

Table 3.9.3.4A – SVO Slider, F(11,403) = 1.93, p = .034, R = .22, R2 = .05. 

 

  

B 

 

SE 

 

β 

 

t 

 

p 

Lower 

95%CI of B 

Upper 

95%CI of B 

Part 

correlation 

Intercept 26.83 7.14   3.76 .000 12.792 40.86   

Age 0.03 0.06 0.02 0.44 .657 -0.092 0.15 0.02 

SOI 0.86 0.50 0.09 1.73 .085 -0.119 1.84 0.08 

Risk-Taking -1.16 0.98 -0.07 -1.19 .234 -3.079 0.75 -0.06 

Adult SES 0.01 0.38 0.00 0.02 .987 -0.747 0.76 0.00 

Childhood SES 0.20 0.34 0.03 0.60 .551 -0.461 0.86 0.03 

Childhood 

Unpredictability 

0.35 0.38 0.05 0.93 .354 -0.390 1.09 0.05 

Discounting 0.82 1.43 0.03 0.57 .568 -1.991 3.62 0.03 

Attractiveness -0.53 0.62 -0.05 -0.86 .388 -1.750 0.68 -0.04 

Relative Deprivation -0.77 0.61 -0.08 -1.27 .205 -1.964 0.42 -0.06 

Dominance -2.39 0.84 -0.16 -2.83 .005 -4.043 -0.73 -0.14 

Prestige 0.71 0.79 0.05 0.90 .369 -0.838 2.25 0.04 
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Table 3.9.3.4B– Honesty-Humility, F(11, 404) = 20.46, p < .001, R = .60, R2 = .36. 

 

  

B 

 

SE 

 

β 

 

t 

 

p 

Lower 

95%CI of B 

Upper 

95%CI of B 

Part 

correlation 

Intercept 4.86 0.29   16.97 0.000 4.29 5.42   

Age 0.01 0.00 0.13 3.08 0.002 0.00 0.01 0.12 

SOI -0.01 0.02 -0.02 -0.55 0.584 -0.05 0.03 -0.02 

Risk-Taking -0.13 0.04 -0.15 -3.25 0.001 -0.20 -0.05 -0.13 

Adult SES -0.01 0.02 -0.04 -0.79 0.430 -0.04 0.02 -0.03 

Childhood SES -0.01 0.01 -0.02 -0.52 0.600 -0.03 0.02 -0.02 

Childhood 

Unpredictability 

0.00 0.02 0.00 -0.07 0.943 -0.03 0.03 0.00 

Discounting 0.05 0.06 0.04 0.87 0.386 -0.06 0.16 0.03 

Attractiveness 0.00 0.02 -0.01 -0.13 0.899 -0.05 0.05 -0.01 

Relative Deprivation 4.86 0.29   16.97 0.000 4.29 5.42   

Dominance 0.01 0.00 0.13 3.08 0.002 0.00 0.01 0.12 

Prestige 0.00 0.03 0.00 0.08 0.940 -0.06 0.06 0.00 
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Figure 3.9.3. 1 – Branch and Bound Analyses (Men) 

Results (men) from the efficient branch-and-bound algorithm which uses a data-driven approach to find the best 

combination of predictor variables for the specified dependent measure. Results for the SVO slider measure and 

HEXACO Honesty-Humility. Lower bic values indicate greater model fit. Notes: SOI refers to socio-sexual 

orientation, “Rel. Dep.” to the Relative Deprivation scale, and “Child. Unpredict.” to the childhood 

unpredictability scale.  

 
 

Figure 3.9.3. 2– Branch and Bound Analyses (Women) 

Results (women) from the efficient branch-and-bound algorithm which uses a data-driven approach to find the 

best combination of predictor variables for the specified dependent measure. Results for the SVO slider measure 

and HEXACO Honesty-Humility. Lower bic values indicate greater model fit. Notes: SOI refers to socio-sexual 
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orientation, “Rel. Dep.” to the Relative Deprivation scale, and “Child. Unpredict.” to the childhood 

unpredictability scale. 
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Table 3.9.3. 5 – Correlations between Prosociality, SOI, and Risk-Taking 

Pearson r correlations between the two prosociality measures (SVO Slider and HEXACO Honesty-Humility) with SOI and risk-taking (+/- 95% CI). 

The confidence intervals of bolded values do not contain zero, and (*) symbol indicates that Spearman’s Rho correlations were used due to non-

normal data. 

 

Table 3.9.3.5A - Correlations between Prosociality and SOI 

 

               

 r 95% CI 

 

p n  r 95% CI 

 

p n  r 95% CI 

 

p n 

SVO Slider               

   Total SOI Scale -.06 -.13, .00 .057 883  -.07 -.18, .03 .163 419  .01 -.09, .11 .786 456 

   *Behaviour Facet -.02 -.09, .05 .600 883  -.04 -.14, .06 .412 419  .04 -.06, .12 .441 456 

   Desire Facet -.07 -.14, -.00 .023 883  -.11 -.21, -.01 .027 419  .03 -.06, .12 .578 456 

   *Attitude Facet -.05 -.12, .02 .177 883  -.02 -.12, .09 .757 419  -.01 -.11, .09 .790 456 

               

Honesty-Humility               

   Total SOI Scale -.35 -.41, -.29 < .001 883  -.37 -.45, -.29 < .001 419  -.22 -.30, -.13 < .001 456 

   *Behaviour Facet -.21 -.27, -.15 < .001 883  -.27 -.36, -.18 < .001 419  -.12 -.21, -.02 .010 456 

   Desire Facet -.34 -.39, -.28 < .001 883  -.30 -.39, -.21 < .001 419  -.23 -.32, -.15 < .001 456 

   *Attitude Facet -.30 -.37, -.23 < .001 883  -.31 -.39, -.22 < .001 419  -.20 -.29, -.10 < .001 456 
Notes. The confidence intervals of the bolded correlation do not include zero, suggesting that the effect is different from zero. The (*) symbol indicated variables that violated tests of skewness or 

kurtosis; note that there were ties in the ranks of these tests, therefore p-values might not be exact. They are presented here as best estimates. 
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Table 3.9.3.5B - Correlations between Prosociality and Risk-Taking (DOSPERT Subscales) 

 

               

 r 95% CI 

 

p n  r 95% CI 

 

p n  r 95% CI 

 

p n 

SVO Slider               

  Ethical Risks -.13 -.20, -.07 < .001 883  -.14 -.24, -.05 .004 419  -.07 -.17, .02 .116 456 

  Health/Safety Risks -.13 -.20, -.07 < .001 883  -.11 -.21, -.01 .020 419  -.08 -.18, .01 .071 456 

               

Honesty-Humility               

  Ethical Risks -.35 -.40, -.29 < .001 883  -.36 -.44, -.28 < .001 419  -.25 -.34, -.16 < .001 456 

  Health/Safety Risks -.45 -.50, -.40 < .001 883  -.46 -.53, -.38 < .001 419  -.38 -.46, -.30 < .001 456 
Notes. The confidence intervals of the bolded correlation do not include zero, suggesting that the effect is different from zero. The (*) symbol indicated variables that violated tests of skewness or 

kurtosis; note that there were ties in the ranks of these tests, therefore p-values might not be exact. They are presented here as best estimates. 
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Table 3.9.3. 6 - Correlations between Prosociality and Life History Variables 

Pearson r correlations between the two prosociality measures (SVO Slider and HEXACO Honesty-Humility) with life history variables (+/- 95% CI). 

The confidence intervals of bolded values do not contain zero, and (*) symbol indicates that Spearman’s Rho correlations were used due to non-

normal data. 

 

               

 r 95% CI 

 

p n  r 95% CI 

 

p n  r 95% CI 

 

p n 

SVO Slider               

  Child SES -.01 -.08, .06 .847 883  -.01 -.12, .08 .785 419  .02 -.08, .12 .683 456 

  Childhood Unpredict. -.01 -.08, .05 .692 883  -.04 -.15, .05 .358 419  .02 -.08, .12 .661 456 

  Adult SES -.03 -.10, .04 .389 883  -.08 -.18, .02 .113 419  .03 -.07, .12 .516 456 

  Relative Deprivation -.05 -.11, .01 .112 883  -.04 -.13, .06 .445 419  -.06 -.15, .04 .212 456 

  *Delay Discounting .04 -.03, .10 .281 883  .03 -.06, .12 .533 419  .05 -.05, .13 .324 456 

  Attractiveness -.06 -.13, .00 .064 886  -.06 -.15, .04 .234 419  -.06 -.16, .03 .117 456 

               

Honesty-Humility               

  Child SES -.11 -.17, -.03 .003 883  -.15 -.24, -.05 .003 419  -.04 -.14, .05 .366 456 

  Childhood Unpredict. -.13 -.19, -.06 < .001 883  -.14 -.23, -.04 .004 419  -.13 -.22, -.04 .004 456 

  Adult SES -.01 -.08, .06 .775 883  -.05 -.14, .05 .334 419  .06 -.03, .15 .220 456 

  Relative Deprivation -.21 -.27, -.15 < .001 883  -.18 -.27, -.09 < .001 419  -.25 -.34, -.17 < .001 456 

  *Delay Discounting .08 .01, .15 .013 883  .10 .02, .19 .040 419  .09 .00, .19 .046 456 

  Attractiveness -.09 -.15, -.02 .008 883  -.06 -.15, .04 .230 416  -.10 -.18, -.00 .042 456 
Notes. The confidence intervals of the bolded correlation do not include zero, suggesting that the effect is different from zero. The (*) symbol indicated variables that violated tests of skewness or 

kurtosis; note that there were ties in the ranks of these tests, therefore p-values might not be exact. They are presented here as best estimates. 
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Table 3.9.3. 7 - Correlations between Prosociality and Theoretically-Related Constructs 

 

Pearson r correlations between the SVO Slider and HEXACO Honesty-Humility with theoretically-related constructs (+/- 95% CI). The confidence 

intervals of bolded values do not contain zero, and (*) symbol indicates that Spearman’s Rho correlations were used due to non-normal data. 

 

               

 r 95% CI 

 

p n  r 95% CI 

 

p n  r 95% CI 

 

p n 

SVO Slider               

  *Bullying -.02 -.09, .04 .470 883  -.04 -.14, .06 .428 419  .04 -.06, .14 .436 456 

  *Bully Victimization -.02 -.09, .05 .558 883  .00 -.09, .10 .963 419  -.03 -.13, .07 .592 456 

  Dominance -.22 -.28, .16 < .001 883  -.23 -.32, -.13 < .001 419  -.17 -.25, -.07 < .001 456 

  Prestige -.01 -.08, .06 .786 883  -.06 -.15, .04 .216 419  .04 -.05, .14 .368 456 

  Impression Mgmt. .17 .11, .24 < .001 883  .22 .12, .31 < .001 419  .12 .03, .21 .009 456 

               

Honesty-Humility               

  *Bullying -.33 -.40, -.27 < .001 883  -.33 -.42, .25 < .001 419  -.27 -.36, -.18 < .001 456 

  *Bully Victimization -.13 -.20, -.06 < .001 883  -.12 -.21, -.02 .018 419  -.12 -.21, -.03 .012 456 

  Dominance -.53 -.58, -.48 < .001 883  -.51 -.58, -.44 < .001 419  -.51 -.57, -.44 < .001 456 

  Prestige .03 -.03, .10 .338 883  .02 -.08, .12 .671 419  .07 -.02, .17 .112 456 

  Impression Mgmt. .52 .47, .57 < .001 883  .52 .44, .58 < .001 419  .53 .47, .60 < .001 456 
Notes. The confidence intervals of the bolded correlation do not include zero, suggesting that the effect is different from zero. The (*) symbol indicated variables that violated tests of skewness or 

kurtosis; note that there were ties in the ranks of these tests, therefore p-values might not be exact. They are presented here as best estimates. 
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General Discussion 

(of all thesis chapters) 

Here, I discuss the major contributions of this dissertation, the theoretical implications, and 

discuss future research directions.  

 

Contributions 

 

Strategy-based cooperation 

 

The underlying theme of this dissertation is that people’s cooperative strategies – whether 

situational or dispositional – are calibrated based on the consequences (perceived or learned) of 

that strategy. Humans are a social species; choosing and maintaining cooperative relationships is 

vital to maximize fitness-based payoffs. This creates markets-based competition for cooperative 

partners, where partners’ desired characteristics are dependent on the specific environment a 

person is in, and the supply and demand of those characteristics within the market (Barclay, 

2013). Notably, markets-based competition will have a greater impact on prosocial competition 

and partner choice when there is more ability to choose and abandon partners (Barclay, 2011). 

Given that this dissertation used only North American samples where there is fairly high 

relational mobility (see Thompson et al., 2018), the remainder of this discussion assumes that 

partner choice and abandonment occur within these populations.  

Because cooperative people with good reputations are (on average) favored as partners, 

and uncooperative people with bad reputations are not, people are very sensitive to reputation-

based cues such as observation, and calibrate their strategies accordingly (Barclay, 2010; 2013; 

Barclay & Willer, 2006). How they calibrate these strategies, however, are dependent on their 

pre-existing dispositions, which are (in part) calibrated through several different trade-offs, 

including dominance and mating strategy (Chapter 3).  

People face different trade-offs, which depend on the environment they find themselves 

in (e.g., harshness and predictability), their embodied capital relative to others in that 

environment (e.g., attractiveness, hierarchical position), and ability to use certain strategies (e.g., 

dominance), which in turn influence how prosocial people behave (on average) to others 

(Chapter 3). These differences can then influence how responsive people are to reputation-based 

cues, based on the anticipated social benefits of adjusting one’s strategy (i.e., signaling; Chapter 

2); however, in the absence of reputation-based cues, people behave consistently with their 

disposition (Chapter 1B). In fact, the presence or absence of reputation-based cues can help 

resolve the debate of when we will find moral consistency effects, rather than moral licensing 

effects (Chapter 1A).  

Altogether, this dissertation makes several notable contributions to the literature. In 

Chapter 1A I find that the moral licensing effect is a reputation-based effect rather than based on 

self-image, and make several methodological recommendations for future studies in this area. 

Moreover, I advance a comprehensive theory about how reputation can account for different 

effects obtained for consecutive moral or cooperative behaviours (i.e., moral licensing, moral 

cleansing, foot-in-the-door, door-in-the-face; see below). In Chapter 1B, I did not find moral 

licensing or cleansing in an online environment, where there were no reputation-based cues. 



 

 

223 

 

Here, people behaved consistently with their social value orientations (SVO). In Chapter 2, I 

partially replicated a previous finding, where people with an egoistic SVO gave less in a dictator 

game than SVO prosocials, only in private conditions (not public conditions). However, I did not 

replicate the “watching eyes effect”, nor individual differences therein. This led me to develop a 

theory about when and why the watching eyes effect might be observed, which I discuss below. 

Lastly, I advance the understanding of what factors influence the development of prosocial 

personalities by combining data-driven and theory-based strategies, informed by biological 

markets and life history theories. Among many variables, dominance, impulsivity, mating 

strategy were the most predictive of prosocial personality, across personality measures and 

samples. It also appeared that risk-taking, and feelings of relative deprivation were associated 

with lower prosociality. I posit that these are different trade-offs faced during development, 

which are (in part) calibrated through early childhood stress and embodied capital.  

As a whole, this dissertation advances our understanding of individual differences in 

prosociality by: (i) identifying which factors are most related to prosocial personalities, and (ii) 

how prosocial strategies influence decision making according to situational factors. Together, 

these findings broaden our understanding of when and why people will act prosocially. Below I 

advance that we can then make more precise predictions of how prosocial dispositions will 

interact with situational factors by identifying which factors are related to prosocial personality.  

 

Theoretical and Methodological Implications: A Theory-Driven Psychology 

  

A cautious tale of replication 

 

The replication crisis, where many studies have failed direct or conceptual replications, 

has taken hold in social psychology over the past decade (Muthukrisha & Henrich, 2019). 

Replication is important to ensure the viability and generalizability of an effect, however, the 

results in the present dissertation suggest that we need to be more cautious and thorough before 

interpreting an effect as a victim of the replication crisis.  

Indeed, there have been numerous failed replications of the moral licensing effect, which 

leads researchers to question whether this effect exists at all. The research in this dissertation 

suggests that this is because the underlying mechanism was not well understood – rather than 

being an effect calibrated through self-image, it is a reputation-based effect (Chapter 1). In light 

of this new interpretation, we can see that many of the failed replication attempts were online – 

with complete anonymity (and no reputation at stake!) Thus, effects should be carefully 

considered in light of their methodologies to understand why effects have or have not been 

obtained in some studies. In a similar vein, I advance a novel theory about when and why we 

should expect an effect of watching eyes, of which there have also been many failed replications 

(see Chapter 2). Understanding the underlying mechanism(s) of social effects, and how they fit 

within a general theoretical framework, is essential before determining an effect does not exist 

(Muthukrishna & Henrich, 2019). 
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Online social behaviour and research implications  

 

 Social psychology seeks to understand the nature and causes of individual behaviour in 

social situations (Baron, Byrne, & Suls, 1989). Recently, the field has had a major shift in how 

social psychology experiments are conducted. With the increased viability of research in online 

samples, major data-collection efforts have shifted online. However, there are major 

environmental differences in the lab compared to online – most notably the lack of social cues 

for online studies – which is particularly important for social research. In Chapter 1 I found that 

people in lab experiments had a larger moral licensing effect than those online, likely because 

they felt more observed in a lab context (there are more social cues of observation here). 

Moreover, recent evidence also suggests that as people become more acquainted with 

anonymous interactions online, they adjust their cooperation levels based on the learned 

consequences of the new context (McAuliffe, Burton-Chellew, & McCullough, 2019). As a 

result, social effects should be interpreted within the context they were studied in.  

 

Going Forward: Future Research Directions 

 

The research in this dissertation helps answer many questions, however, it raises many 

more. Below I suggest future possible research avenues that can advance our understanding of 

how context-dependent cues are used to calibrate cooperation and cooperative dispositions. 

 

Consecutive cooperative (or moral) behaviours 

 

Can reputational consequences (i.e., threats, gains) predict when and why we get different 

effects (i.e., consistency, cleansing, licensing, foot-in-the-door, door-in-the-face)? 

 In Chapter 1, I showed that people only ‘license’ (i.e., after behaving cooperatively, 

subsequently behave less cooperatively) when people are observed during the initial cooperative 

action. Why does this happen? It is possible that people upregulate their behaviours in the first 

action because they are being watched (i.e., an observation effect), then subsequently return to 

their baseline cooperative levels. Alternatively, after establishing a reputation as a cooperator, 

people may behave slightly less cooperatively without damaging their reputation. From the meta-

analysis, we could not test these two theories, and is an important next step forward in 

understanding how understanding how prior cooperative behaviours influence subsequent 

behaviours.  

The evolutionary literature on consecutive cooperative behaviours is sparse; however, 

several social psychology effects have established that prior behaviours influence subsequent 

behaviours, which include spillover effects, consistency effects, moral cleansing, foot-in-the-

door effects, and door-in-the-face effects. To-date, these literatures have been largely separate, 

and the question of when and why we get consistency effects as opposed to the other effects 

mentioned above is still unanswered. The theory presented in Chapter 1A may help consolidate 

these bodies of work, which vary on three main characteristics: the cost of the behaviour (or cost 

of the signal), the valence of the behaviour (good vs. bad), and the order of behaviours. By 

varying these characteristics, we can predict when people will face reputational threats as 

compared to reputational gains, and make predictions about when and why each effect will be 
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obtained. For example, when people are asked to do something that is time consuming and costly 

(i.e., asked to volunteer for the next two weekends for a good cause) they will likely decline, and 

appear to not be very prosocial. In other words, they will face a threat to their reputation. Thus, 

they will be more likely to agree to a subsequent low-cost request for help to help re-gain the 

reputational loss – the door in the face effect. As for the foot-in-the-door effect, agreeing to a 

low-cost form of help is easy, and failing to agree to a subsequent costly prosocial request, will 

make a person look like they are only prosocial when it is relatively costless for them (i.e., a 

dishonest cue of cooperation, creating a reputational threat). Thus, people will be more likely to 

agree to the subsequent request. Importantly, we would also predict moral consistency in the 

absence of reputation-based cues. These theories are untested, and necessary for understanding 

how sequential reputation-based cues inform cooperative and moral decision-making.     

People judge many different actions, beyond cooperative, moral, or immoral actions. 

How does reputation influence sequential actions in other domains? After someone demonstrates 

they are very strong, will they “license” and carry less weight afterwards? Will eating junk food 

in front of others then get someone to “cleanse” and subsequently choose healthier options? This 

theoretical approach can be applied to any domain where reputation is at stake, and this can 

provide fruitful avenues for future investigations.   

 

Do audience judgments track peoples’ behaviours? 

  

After people initially behaved cooperatively, do the observers’ judgments update? How much? It 

is not only important to understand the cues that influence behaviour, but also the reputational 

consequences involved. In other words, do observers’ judgments track people’s behaviours? Is 

this consistent with all bodies of literature investigating consecutive moral decisions? Are these 

effects stronger when someone important is watching? To fully understand how reputation 

influences sequential behaviours, we must understand both the actor’s and the judger’s 

perspectives.  

 

Are there individual differences in susceptibility to these effects? 

  

In Chapter 1B, we did not find a moral licensing or cleansing effect, and this was not 

dependent on their individual differences in social value orientation. However, this was an online 

study with no reputational consequences. Future research should continue to investigate 

individual differences in these effects, because it is likely that some people will be more likely to 

license or cleans than others.  

 

“Watching eyes” – When will they work and why? 

  

In Chapter 2, we failed to find a “watching eyes” effect. This is consistent with numerous 

studies failing to find this effect, and it has been proposed that the eyes effect might not exist, 

and is another example of the replication crisis. In my opinion, however, this is too early to call 

given that numerous studies also reported finding the effect, and in particular it seems to be 

present for antisocial behaviours (Dear, Dutton, & Fox, 2019). This is similar to the moral 

licensing literature, where there appeared to be a divide in the opinion whether the effect exists 
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or does not exist, and I argue that a stronger theoretical approach could unify the body of 

literature. Below I advance a similar argument, where I outline a more comprehensive (and 

testable) theory based on the methodologies employed in these studies. I believe this is an 

important next step to understand when and why invalid cues of observation might have an effect 

on behaviour.  

 Dear, Dutton, and Fox (2019) suggest that eyes effects may be obtained in antisocial but 

not prosocial behaviours because there are more costs to be seen doing something antisocial, 

than benefits doing something prosocial. Building on this idea, I advance that people’s sensitivity 

to invalid cues of observation, such as eyes effects, will be inversely related to the potential costs 

or benefits of not behaving in a certain way if someone was watching. In other words, it is related 

to error management (Haselton & Nettle, 2006), where if it is costly to not behave prosocially or 

to behave antisocially if someone was watching, then people would be more responsive to false 

images of eyes. For example, people might be more responsive to eyespots when stealing bikes 

(e.g., Nettle, Nott, & Bateson, 2012) than for throwing a cigarette butt on the ground, because 

there are more reputational consequences if someone was watching the bike theft. As for 

prosocial behaviours, people may be more likely to return a lost wallet in the presence of eyes, 

than give money in a lab-based dictator game. Notably, this is consistent with the idea that eyes 

are more likely to influence to give something (versus nothing), rather than the amount someone 

gives (Nettle et al., 2013), possibly because simply giving money gives you a good reputation, 

and the relative amount given may give only marginal reputational benefits.  

 In the experiment presented in Chapter 2, there was little reputational loss for not 

behaving cooperatively, and thus it is likely that people were less responsive to eye cues in this 

context.   

This theory goes beyond our current understanding of eyes effects by adding theory that 

predicts when and why we would expect people to be responsive to images of eyes. We can 

derive further predictions for this idea, for example people may be more responsive to eye cues if 

they think someone important may be watching – for example in the waiting room for job 

interviews, rather than at a bus stop. It all depends on the potential cost of the mistake. 

Additionally, it may go beyond prosocial and antisocial actions, and influence any actions which 

may have reputational consequences. For example, people may be less likely to “cheat” on their 

diets at an expensive weight-loss retreat when there are eyespots, because if someone were to 

watch them, they’d be judged and face reputational consequences. Future research could use this 

theory to determine how broad this effect may be.   

Lastly, there are likely individual differences in the responsiveness to these cues. People 

who are more prosocial are less likely to ‘do the wrong thing’, and therefore have fewer potential 

reputational consequences. Therefore, they may be less sensitive to cues of observation, whether 

false or not. That is, why pay the cost of monitoring if someone is watching, if you won’t face 

any reputational consequences from your regular behaviour? Indeed, we partially replicated this 

result with real cues of observation in Chapter 2. Future research should investigate individual 

differences in sensitivity to eyes in high-cost situations.  

 Does mating competition influence prosocial personality? 

  Although it was not the first time that the relationship between SOI and prosociality was 

reported (Hilbig, Glöckner, & Zettler, 2014; Manson, 2015; Strouts et al., 2017), it was a 

surprising result given that it was a consistent predictor of prosocial personality. I advanced a 
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novel theory: that the relationship between mating strategy and prosociality was moderated by 

the amount of mating competition a person faces. I presented a game theory math model as a 

proof of concept. However, this theory has yet to be empirically tested. Future investigations 

could manipulate mating competition to test this theory.  

 

Understanding why people are prosocial can help predict when people will be prosocial 

  

In Chapter 3 I identify several factors that are related to prosociality, which include 

dominance, impulsivity, mating strategy, and relative deprivation. These insights can lead us to 

make more interesting and accurate predictions about how individual differences in prosocial 

personality will interact with situational factors. For example, we can predict that when there are 

cues of that dominance is valued or will earn you a good reputation, people will behave less 

prosocially than situations without those cues – particularly people who are less prosocial. 

Similarly, situations with greater reputational payoffs for impulsive behaviours may lead to less 

prosociality, and perhaps disproportionally so by people who are less prosocial. Thus, the 

insights from Chapter 3 can help us understand how prosocial dispositions will interact with 

situational cues.  

 

Closing Thoughts 

 

 The work in this dissertation contributes to our understanding of who cooperates and 

why. People calibrate their behaviours according to the perceived consequences of reputation-

based cues (Chapters 1 and 2), and develop cooperative strategies are calibrated based on the 

payoffs of prosocial strategies, given the trade-offs a person faces (Chapter 3). Together, these 

findings further our understanding into the psychology of cooperation, specifically how 

individual differences in cooperation develop and then influence strategic cooperative decision-

making. There is still much work to be done in this area; individual differences in responses to 

reputation-based cues are still not well understood. Understanding how the person and situation 

interact can lead to the design of more effective interventions to promote cooperation.  

 



 

 

228 

 

References 
 

Adams, J., Stamp, E., Nettle, D., Milne, E. M., & Jagger, C. (2014). Socioeconomic position and  

the association between anticipated and actual survival in older English adults. J 

Epidemiol Community Health, 68(9), 818-825.Alexander, R. (2017). The biology of 

moral systems. Routledge.  

APA Publications (2008). Reporting standards for research in psychology: Why do we need  

them? What might they be?. The American Psychologist, 63(9), 839.  

Aktipis, A., De Aguiar, R., Flaherty, A., Iyer, P., Sonkoi, D., & Cronk, L. (2016). Cooperation in  

an uncertain world: for the Maasai of East Africa, need-based transfers outperform 

account-keeping in volatile environments. Human Ecology, 44(3), 353-364. 

Amir, O., & Rand, D. G. (2012). Economic games on the internet: The effect of $1 stakes. PloS  

one, 7(2), e31461. 

Andreoni, J., & Petrie, R. (2004). Public goods experiments without confidentiality: a glimpse  

into fund-raising. Journal of public Economics, 88(7-8), 1605-1623. 

Arkes, H. R., & Blumer, C. (1985). The psychology of sunk cost. Organizational Behavior and  

Human Decision Processes, 35(1), 124-140. 

Ashton, M. C., & Lee, K. (2007). Empirical, Theoretical, and Practical Advantages of the 

HEXACO Model of Personality Structure. Personality and Social Psychology Review, 

11(2), 150–166. https://doi.org/10.1177/1088868306294907 

Ashton, M. C., & Lee, K. (2008). The HEXACO model of personality structure and the  

importance of the H factor. Social and Personality Psychology Compass, 2(5), 1952-

1962. 

Ashton, M. C., Lee, K., Pozzebon, J. A., Visser, B. A., & Worth, N. C. (2010). Status-driven risk  

taking and the major dimensions of personality. Journal of Research in 

Personality, 44(6), 734-737. 

Balliet, D., Mulder, L. B., & Van Lange, P. A. (2011). Reward, punishment, and cooperation: a  

meta-analysis. Psychological bulletin, 137(4), 594. 

Balliet, D., Parks, C., & Joireman, J. (2009). Social value orientation and cooperation in social  

dilemmas: A meta-analysis. Group Processes & Intergroup Relations, 12(4), 533-547. 

Balliet, D., & Van Lange, P. A. (2013). Trust, conflict, and cooperation: A meta- 

analysis. Psychological Bulletin, 139(5), 1090. 

Banai, B., & Pavela, I. (2015). Two-dimensional structure of the sociosexual orientation  

inventory and its personality correlates. Evolutionary Psychology, 13(3), 

1474704915604541. 

Barclay, P. (2004). Trustworthiness and competitive altruism can also solve the “tragedy of the  

commons”. Evolution and Human Behavior, 25(4), 209-220. 

Barclay, P. (2011). Competitive helping increases with the size of biological markets and invades  

defection. Journal of Theoretical Biology, 281(1), 47-55. 

Barclay, P. (2013). Strategies for cooperation in biological markets, especially for humans.  

Evolution & Human Behavior, 34(3), 164-175. 

Barclay, P. (2014). Unpublished data.  

Barclay, P. (2016). Biological markets and the effects of partner choice on cooperation and 

friendship. Current Opinion in Psychology, 7, 33-38. 

https://doi.org/10.1177/1088868306294907


 

 

229 

 

Barclay, P., & Reeve, H. K. (2012). The varying relationship between helping and individual  

quality. Behavioral Ecology, 23(4), 693-698. 

Barclay, P., Mishra, S., & Sparks, A. M. (2018). State-dependent risk-taking. Proceedings of the  

Royal Society B: Biological Sciences, 285(1881), 20180180. 

Barclay, P., & Willer, R. (2006). Partner choice creates competitive altruism in humans.  

Proceedings of the Royal Society B: Biological Sciences, 274(1610), 749-753. 

Barker, J. L., & Barclay, P. (2016). Local competition increases people's willingness to harm  

others. Evolution and Human Behavior, 37(4), 315-322. 

Barker, J. L., Barclay, P., & Reeve, H. K. (2012). Within-group competition reduces cooperation  

and payoffs in human groups. Behavioral Ecology, 23(4), 735-741. 

Barque-Duran, A., Pothos, E. M., Yearsley, J. M., & Hampton, J. A. (2016). Patterns and  

evolution of moral behaviour: moral dynamics in everyday life. Thinking &  

Reasoning, 22(1), 31-56. 

Baron, R. A., Byrne, D., & Suls, J. (1989). Attitudes: Evaluating the social world. JP Lenney 

(Éd. de la collection), Exploring Social Psychology, 79-102. 

Baumert, A., Schlösser, T., & Schmitt, M. (2014). Economic Games. European Journal of 

Psychological Assessment. 

Bateson, M., Nettle, D., & Roberts, G. (2006). Cues of being watched enhance cooperation in a 

real-world setting. Biology Letters, 2(3), 412–414. https://doi.org/10.1098/rsbl.2006.0509 

Becker, B. J. (2005). Failsafe N or file-drawer number. Publication bias in meta-analysis: 

Prevention, Assessment and Adjustments, 111-125. 

Belsky, J., & Pluess, M. (2013). Genetic moderation of early child‐care effects on social  

functioning across childhood: A developmental analysis. Child Development, 84(4), 

1209-1225. 

Bem, D. J. (1972). Self-perception theory. In Advances in experimental social psychology (Vol.  

6, pp. 1-62). Academic Press. 

Bird, R. B., Ready, E., & Power, E. A. (2018). The social significance of subtle signals. Nature  

Human Behaviour, 1. 

Blanken, I., van de Ven, N., & Zeelenberg, M. (2015). A meta-analytic review of moral  

licensing. Personality and Social Psychology Bulletin, 41(4), 540-558. 

Blanken, I., Van de Ven, N., Zeelenberg, M., & Meijers, M. H. C. (2014). Three attempts to  

replicate the moral licensing effect. Social Psychology, 45, 232-238. doi:10.1027/1864-

9335/ a000189 

Bourdage, J. S., Lee, K., Ashton, M. C., & Perry, A. (2007). Big Five and HEXACO model 

personality correlates of sexuality. Personality and Individual Differences, 43(6), 1506-

1516. 

Bourrat, P., Baumard, N., & McKay, R. (2011). Surveillance Cues Enhance Moral 

Condemnation. Evolutionary Psychology, 9(2), 147470491100900. 

https://doi.org/10.1177/147470491100900206 

Boyd, K. E. (2014). The Effects of Moral Licensing on High-Cost and Low-Cost Helping  

Behaviors (Unpublished Honours Thesis, University of Dayton, Dayton, OH, USA). 

Retrieved from https://ecommons.udayton.edu/uhp_theses/19/.   

https://doi.org/10.1098/rsbl.2006.0509
https://doi.org/10.1177/147470491100900206
https://ecommons.udayton.edu/uhp_theses/19/


 

 

230 

 

Bradley, A., Lawrence, C., & Ferguson, E. (2018). Does observability affect prosociality? 

Proceedings of the Royal Society B: Biological Sciences, 285(1875), 20180116. 

https://doi.org/10.1098/rspb.2018.0116 

Bradley-Geist, J. C., King, E. B., Skorinko, J., Hebl, M. R., & McKenna, C. (2010). Moral  

credentialing by association: The importance of choice and relationship closeness. 

Personality and Social Psychology Bulletin, 36, 1564-1575. 

doi:10.1177/0146167210385921 

Braun, J., & Gollwitzer, M. (2012). Leniency for out‐group offenders. European Journal of  

Social Psychology, 42(7), 883-892. 

Brooks, A. C. (2007). Who really cares: The surprising truth about compassionate conservatism- 

-america's charity divide--who gives, who doesn't, and why it matters. Basic Books (AZ). 

Brown, R. P., Tamborski, M., Wang, X., Barnes, C. D., Mumford, M. D., Connely, S., &  

Devenport, L. D. (2011). Moral credentialing and the rationalization of misconduct. 

Ethics and Behavior, 21, 1-12. doi:10.1080/10508422.2011.537566 

Brudermann, T., Bartel, G., Fenzl, T., & Seebauer, S. (2015). Eyes on social norms: A field 

study on an honor system for newspaper sale. Theory and Decision, 79(2), 285–306. 

https://doi.org/10.1007/s11238-014-9460-1 

Bryant, F. B., & Smith, B. D. (2001). Refining the architecture of aggression: A measurement  

model for the Buss–Perry Aggression Questionnaire. Journal of Research in 

Personality, 35(2), 138-167. 

Bühren, C., & Kundt, T. C. (2015). Imagine being a nice guy: A note on hypothetical vs.  

incentivized social preferences. Judgment and Decision Making, 10(2), 185. 

Burger, J. M. (1999). The foot-in-the-door compliance procedure: A multiple-process analysis  

and review. Personality and Social Psychology Review, 3(4), 303-325.  

Burnham, T. C., & Hare, B. (2007). Engineering Human Cooperation: Does Involuntary Neural 

Activation Increase Public Goods Contributions? Human Nature, 18(2), 88–108. 

https://doi.org/10.1007/s12110-007-9012-2 

Buss, D. M. (1988). The evolution of human intrasexual competition: Tactics of mate 

attraction. Journal of personality and social psychology, 54(4), 616. 

Buss, D. M., & Schmitt, D. P. (1993). Sexual strategies theory: an evolutionary perspective on 

human mating. Psychological review, 100(2), 204. 

Cai, W., Huang, X., Wu, S., & Kou, Y. (2015). Dishonest behavior is not affected by an image of 

watching eyes. Evolution and Human Behavior, 36(2), 110–116. 

https://doi.org/10.1016/j.evolhumbehav.2014.09.007 

Callan, M. J., Kim, H., Gheorghiu, A. I., & Matthews, W. J. (2017). The interrelations between  

social class, personal relative deprivation, and prosociality. Social Psychological and 

Personality Science, 8(6), 660-669. 

Camerer, C. F., & Hogarth, R. M. (1999). The effects of financial incentives in experiments: A  

review and capital-labor-production framework. Journal of Risk and Uncertainty, 19(1-

3), 7-42. 

Caprara, G. V., Barbaranelli, C., Pastorelli, C., Bandura, A., & Zimbardo, P. G. (2000). Prosocial  

foundations of children's academic achievement. Psychological Science, 11(4), 302-306. 

Carter, E. C., Kofler, L. M., Forster, D. E., & McCullough, M. E. (2015). A series of meta- 

https://doi.org/10.1098/rspb.2018.0116
https://doi.org/10.1007/s11238-014-9460-1
https://doi.org/10.1007/s12110-007-9012-2
https://doi.org/10.1016/j.evolhumbehav.2014.09.007


 

 

231 

 

analytic tests of the depletion effect: self-control does not seem to rely on a limited 

resource. Journal of Experimental Psychology: General, 144(4), 796. 

Carter, E. C., Schönbrodt, F. D., Gervais, W. M., & Hilgard, J. (2017, May 30). Correcting for  

bias in psychology: A comparison of meta-analytic methods. 

https://doi.org/10.31234/osf.io/9h3nu 

Carver, C. S., Johnson, S. L., McCullough, M. E., Forster, D. E., & Joormann, J. (2014).  

Adulthood personality correlates of childhood adversity. Frontiers in psychology, 5, 

1357. 

Cascio, J., & Plant, E. A. (2015). Prospective moral licensing: Does anticipating doing good later  

allow you to be bad now? Journal of Experimental Social Psychology, 56, 110-116. 

doi:S0022103114001450 

Cheng, J. T., Tracy, J. L., & Henrich, J. (2010). Pride, personality, and the evolutionary  

foundations of human social status. Evolution and Human Behavior, 31(5), 334-347. 

Choi, B., Crandall, C. S, & La, S. (2014). Permission to be prejudiced: Legitimacy credits in the  

evaluation of advertisements. Journal of Applied Social Psychology, 44, 190-200. 

doi:10.1111/jasp.12217 

Christie, R. & Geis, F. (1970) "Studies in Machiavellianism". NY: Academic Press.  

Clot, S., Grolleau, G., & Ibanez, L. (2013). Self-licensing and financial rewards: is morality for  

sale?. Economics Bulletin, 33, 2298-2306. 

Clot, S., Grolleau, G., & Ibanez, L. (2014). Smug alert! Exploring self-licensing behavior in a  

cheating game. Economics Letters, 123, 191-194. doi:10/1016/j.econlet.2014.01.039 

Clot, S., Grolleau, G., & Ibanez, L. (2018). Moral self-licencing and social dilemmas: an  

experimental analysis from a taking game in Madagascar. Applied Economics, 50(27), 

2980-2991. 

Colby, A., & Damon, W. (1993). The uniting of self and morality in the development of  

extraordinary moral commitment. The Moral Self, 149-174. 

Conway, P., & Peetz, J. (2012). When does feeling moral actually make you a better person?  

Conceptual abstraction moderates whether past moral deeds motivate consistency or  

compensatory behavior. Personality and Social Psychology Bulletin, 38(7), 907-919. 

Cornelissen, G., Bashshur, M. R., Rode, J., & Le Menestrel, M. (2013). Rules or consequences:  

The role of ethical mind- sets in moral dynamics. Psychological Science, 24, 482-488. 

doi:10.1177/0956797612457376 

Cornelissen, G., Karelaia, N., & Soyer, E. (2013). Clicktivism or slacktivism? The ironic effects  

of symbolic prosocial behavior. Society for the Advancement of Judgment and Decision 

Making Studies, Granada, Spain. 

Cronk, L., Berbesque, C., Conte, T., Gervais, M., Iyer, P., McCarthy, B., ... & Aktipis, A. (2019).  

Managing risk through cooperation: Need-based transfers and risk pooling among the 

societies of the Human Generosity Project. In Global Perspectives on Long Term 

Community Resource Management (pp. 41-75). Springer, Cham. 

Cumming, G. (2012). Understanding the New Statistics: Effect Sizes. Confidence Intervals, and  

Meta-Analysis. 

Davis, M. H., & Franzoi, S. L. (1991). Stability and change in adolescent self-consciousness and  

empathy. Journal of Research in Personality, 25(1), 70-87. 

Dawes, R. M. (1980). Social dilemmas. Annual review of psychology, 31(1), 169-193. 

https://doi.org/10.31234/osf.io/9h3nu


 

 

232 

 

De Jong, M. (2017). Donating and self-interest: The influence if im(moral) behavior and norms  

(Unpublished Master’s Thesis, Universiteit Leiden, Leiden, Netherlands). Retrieved from 

https://openaccess.leidenuniv.nl/bitstream/handle/1887/60893/Jong%2C%20Mandy%20d

e-s1239260-MA%20Thesis%20ECP-2017.pdf?sequence=1 

De Vries, R. E. (2013). The 24-item brief HEXACO inventory (BHI). Journal of Research in 

Personality, 47(6), 871-880. 

Dear, K., Dutton, K., & Fox, E. (2019). Do ‘watching eyes’ influence antisocial behavior? A 

systematic review & meta-analysis. Evolution and Human Behavior, 40(3), 269–280. 

https://doi.org/10.1016/j.evolhumbehav.2019.01.006 

Debove, S., André, J. B., & Baumard, N. (2015). Partner choice creates fairness in humans. 

Proceedings of the Royal Society B: Biological Sciences, 282(1808), 20150392. 

Debove, S., Baumard, N., & André, J. B. (2015). Evolution of equal division among unequal 

partners. Evolution, 69(2), 561-569. 

Deković, M., & Janssens, J. M. (1992). Parents' child-rearing style and child's sociometric 

status. Developmental psychology, 28(5), 925. 

Del Giudice, M. (2014). An evolutionary life history framework for 

psychopathology. Psychological Inquiry, 25(3-4), 261-300. 

Del Giudice, M. (2018). Evolutionary psychopathology: A unified approach. Oxford University 

Press. 

Denissen, J. J., & Penke, L. (2008). Motivational individual reaction norms underlying the Five-

Factor model of personality: First steps towards a theory-based conceptual 

framework. Journal of research in personality, 42(5), 1285-1302. 

DeYoung, C. G. (2015). Openness/intellect: A dimension of personality reflecting cognitive 

exploration. 

DeYoung, C. G., Quilty, L. C., & Peterson, J. B. (2007). Between facets and domains: 10 aspects 

of the Big Five. Journal of personality and social psychology, 93(5), 880. 

Dowle, M., Srinivasan, A., Gorecki, J., Chirico, M., Stetsenko, P., Short, T., ... & Ritchie, S. 

(2019). Package ‘data. table’. Extension of ‘data. frame. Accessed September 23, 2019. 

Dunsmore, J. C., Bradburn, I. S., Costanzo, P. R., & Fredrickson, B. L. (2009). Mothers'  

expressive style and emotional responses to children's behavior predict children's 

prosocial and achievement-related self-ratings. International Journal of Behavioral 

Development, 33(3), 253-264. 

Eberly, M. B., & Montemayor, R. (1999). Adolescent affection and helpfulness toward parents:  

A 2-year follow-up. The Journal of Early Adolescence, 19(2), 226-248. 

Ebersole, C. R., Atherton, O. E., Belanger, A. L., Skulborstad, H. M., Allen, J. M., Banks, J. B.,  

... & Brown, E. R. (2016). Many Labs 3: Evaluating participant pool quality across the  

academic semester via replication. Journal of Experimental Social Psychology, 67, 68-82. 

Effron, D. A. (2014). Making mountains of morality from molehills of virtue: Threat causes  

people to overestimate their moral credentials. Personality and Social Psychology 

Bulletin, 40(8), 972-985. 

Effron, D. A., Cameron, J. S., & Monin, B. (2009). Endorsing Obama licenses favoring whites. .  

Journal of Experimental Social Psychology, 45(3), 590-593.  

Effron, D. A., & Conway, P. (2015). When virtue leads to villainy: Advances in research on  

moral self-licensing. Current Opinion in Psychology, 6, 32-35. 

https://openaccess.leidenuniv.nl/bitstream/handle/1887/60893/Jong%2C%20Mandy%20de-s1239260-MA%20Thesis%20ECP-2017.pdf?sequence=1
https://openaccess.leidenuniv.nl/bitstream/handle/1887/60893/Jong%2C%20Mandy%20de-s1239260-MA%20Thesis%20ECP-2017.pdf?sequence=1
https://doi.org/10.1016/j.evolhumbehav.2019.01.006


 

 

233 

 

Effron, D. A., Monin, B., & Miller, D. T. (2012). Inventing racist roads not taken: The licensing  

effect of immoral counterfactual behaviors. Journal of Personality and Social 

Psychology, 103, 916-932. doi:10.1037/a0030008  

Eisenberg, N., Carlo, G., Murphy, B., & Van Court, P. (1995). Prosocial development in late  

adolescence: a longitudinal study. Child development, 66(4), 1179-1197. 

Eisenberg, N., Fabes, R. A., & Spinrad, T. L. (2007). Prosocial development. Handbook of child  

psychology, 3. 

Ellis, B. J., Figueredo, A. J., Brumbach, B. H., & Schlomer, G. L. (2009). Fundamental  

dimensions of environmental risk. Human Nature, 20(2), 204-268. 

Engelaar, C. (2017). Behave like you would or behave like you should: The influence of morality  

and norms on doing the right thing (Unpublished Master’s Thesis, Universiteit Leiden, 

Leiden, Netherlands) Retrieved from: 

https://openaccess.leidenuniv.nl/bitstream/handle/1887/51162/Engelaar%2C%20Claartje-

s1902725-MA%20Thesis%20SOP-2017.pdf?sequence=1 

Epskamp, S. (2015). semPlot: Unified visualizations of structural equation models. Structural  

Equation Modeling: a multidisciplinary journal, 22(3), 474-483. 

Everett, J. A. (2013). The 12 item social and economic conservatism scale (SECS). PloS  

one, 8(12), e82131. 

Eysenck, S. B., Pearson, P. R., Easting, G., & Allsopp, J. F. (1985). Age norms for  

impulsiveness, venturesomeness and empathy in adults. Personality and Individual 

Differences, 6(5), 613-619. 

Feinberg, M., Willer, R., & Schultz, M. (2014). Gossip and ostracism promote cooperation in  

groups. Psychological Science, 25(3), 656-664. 

Ferguson, R. (2019). Unpublished raw data.  

Festinger, L. (1957). A theory of cognitive dissonance (Vol. 2). Stanford university press. 

Frankenhuis, W. E., Panchanathan, K., & Nettle, D. (2016). Cognition in harsh and unpredictable  

environments. Current Opinion in Psychology, 7, 76-80. 

Furnival, G. M., & Wilson, R. W. (1974). Regressions by leaps and bounds.  

Technometrics, 16(4), 499-511. 

Galizzi, M. M., & Navarro-Martínez, D. (2018). On the external validity of social preference  

games: a systematic lab-field study. Management Science, 65(3), 976-1002. 

Garrison, K. E., Tang, D., & Schmeichel, B. J. (2016). Embodying power: A preregistered  

replication and extension of the power pose effect. Social Psychological and Personality 

Science, 7(7), 623-630. 

Geng, L., Cheng, X., Tang, Z., Zhou, K., & Ye, L. (2016). Can previous pro-environmental  

behaviours influence subsequent environmental behaviours? The licensing effect of pro-

environmental behaviours. Journal of Pacific Rim Psychology, 10. 1-9. 

Gholamzadehmir, M. (2016). The impact of moral action and moral values on moral judgment  

and moral behaviour (Unpublished Doctoral dissertation, University of Sussex, Sussex, 

UK). Retrieved from: http://sro.sussex.ac.uk/65081/ 

Gray, J. C., Amlung, M. T., Palmer, A. A., & MacKillop, J. (2016). Syntax for calculation of  

discounting indices from the monetary choice questionnaire and probability discounting 

questionnaire. Journal of the experimental analysis of behavior, 106(2), 156-163. 

Greene, M., & Low, K. (2014). Public integrity, private hypocrisy, and the moral licensing  

https://openaccess.leidenuniv.nl/bitstream/handle/1887/51162/Engelaar%2C%20Claartje-s1902725-MA%20Thesis%20SOP-2017.pdf?sequence=1
https://openaccess.leidenuniv.nl/bitstream/handle/1887/51162/Engelaar%2C%20Claartje-s1902725-MA%20Thesis%20SOP-2017.pdf?sequence=1
http://sro.sussex.ac.uk/65081/


 

 

234 

 

effect. Social Behavior and Personality: An International Journal, 42(3), 391-400. 

Griskevicius, V., Ackerman, J. M., Cantu, S. M., Delton, A. W., Robertson, T. E., Simpson, J.  

A., ... & Tybur, J. M. (2013). Economic recessions, childhood environments, and the  

contingent expression of fast a slow life history strategies. Psychological Science, 24,  

197-205. 

Griskevicius, V., Tybur, J. M., Delton, A. W., & Robertson, T. E. (2011). The influence of  

mortality and socioeconomic status on risk and delayed rewards: a life history theory 

approach. Journal of personality and social psychology, 100(6), 1015. 

Guinote, A., Cotzia, I., Sandhu, S., & Siwa, P. (2015). Social status modulates prosocial behavior  

and egalitarianism in preschool children and adults. Proceedings of the National  

Academy of Sciences, 112(3), 731-736. 

Haan, N., Millsap, R., & Hartka, E. (1986). As time goes by: Change and stability in personality  

over fifty years. Psychology and Aging, 1(3), 220. 

Haesevoets, T., Van Hiel, A., & Reinders Folmer, C. (2015). The underlying motives of different  

mixed‐motive games. European Journal of Personality, 29(6), 580-584. 

Hagger, M. S., Chatzisarantis, N. L., Alberts, H., Anggono, C. O., Batailler, C., Birt, A. R., ... &  

Calvillo, D. P. (2016). A multilab preregistered replication of the ego-depletion effect. 

Perspectives on Psychological Science, 11(4), 546-573. 

Haley, K. J., & Fessler, D. M. T. (2005). Nobody’s watching? Evolution and Human Behavior, 

26(3), 245–256. https://doi.org/10.1016/j.evolhumbehav.2005.01.002 

Han, R., Shi, J., Yong, W., & Wang, W. (2012). Intelligence and prosocial behavior: do smart  

children really act nice?. Current psychology, 31(1), 88-101. 

Hao, Y., Armbruster, D., Cronk, L., & Aktipis, C. A. (2015). Need-based transfers on a network:  

a model of risk-pooling in ecologically volatile environments. Evolution and Human 

Behavior, 36(4), 265-273. 

Hardy, S. A., Carlo, G., & Roesch, S. C. (2010). Links between adolescents’ expected parental  

reactions and prosocial behavioral tendencies: The mediating role of prosocial 

values. Journal of Youth and Adolescence, 39(1), 84. 

Haselton, M. G., & Nettle, D. (2006). The paranoid optimist: An integrative evolutionary model  

of cognitive biases. Personality and Social Psychology Review, 10(1), 47-66. 

Hastings, P. D., Zahn-Waxler, C., Robinson, J., Usher, B., & Bridges, D. (2000). The  

development of concern for others in children with behavior problems. Developmental 

psychology, 36(5), 531. 

Hawley, P. H. (2002). Social dominance and prosocial and coercive strategies of resource control  

in preschoolers. International Journal of Behavioral Development, 26(2), 167-176. 

Hawley, P. H. (2003). Prosocial and coercive configurations of resource control in early  

adolescence: A case for the well-adapted Machiavellian. Merrill-Palmer Quarterly 

(1982-), 279-309. 

Hawley, P. H., Little, T. D., & Card, N. A. (2007). The allure of a mean friend: Relationship  

quality and processes of aggressive adolescents with prosocial skills. International 

Journal of Behavioral Development, 31(2), 170-180. 

Heider’s Theory of Balance: (1968). Human Relations, 21(2), 177–210.  

https://doi.org/10.1177/001872676802100205 

Hilbig, B. E., Glöckner, A., & Zettler, I. (2014). Personality and prosocial behavior: Linking  

https://doi.org/10.1016/j.evolhumbehav.2005.01.002
https://doi.org/10.1177/001872676802100205


 

 

235 

 

basic traits and social value orientations. Journal of Personality and Social 

Psychology, 107(3), 529. 

Hoffman, M. L. (1975). Developmental synthesis of affect and cognition and its implications for  

altruistic motivation. Developmental Psychology, 11(5), 607. 

Hofmann, W., Wisneski, D. C., Brandt, M. J., & Skitka, L. J. (2014). Morality in everyday life.  

Science, 345(6202), 1340-1343. 

Ioannidis, J. P. (2005). Why most published research findings are false. PLoS medicine, 2(8),  

e124. 

Irwin, J. R., McClelland, G. H., & Schulze, W. D. (1992). Hypothetical and real consequences in  

experimental auctions for insurance against low‐probability risks. Journal of Behavioral 

Decision Making, 5(2), 107-116. 

Jones, J. A., & Koenig, A. M. (2018). The effect of “socially moral” purchases on future  

financial donations. International Journal of Nonprofit and Voluntary Sector Marketing, 

e1614. 

Jordan, J., Mullen, E., & Murnighan, J. K. (2011). Striving for the moral self: The effects of  

recalling past moral actions on future moral behavior. Personality and Social Psychology 

Bulletin, 37, 701-713. doi:10.1177/0146167211400208 

Kafashan, S., Sparks, A., Griskevicius, V., & Barclay, P. (2014). Prosocial behavior and social 

status. In The psychology of social status (pp. 139-158). Springer, New York, NY. 

Kawamura, Y., & Kusumi, T. (2017). The norm-dependent effect of watching eyes on donation. 

Evolution and Human Behavior, 38(5), 659–666. 

https://doi.org/10.1016/j.evolhumbehav.2017.05.003 

Kirby, K. N., Petry, N. M., & Bickel, W. K. (1999). Heroin addicts have higher discount rates for  

delayed rewards than non-drug-using controls. Journal of Experimental Psychology: 

General, 128(1), 78. 

Kline, R. B. (2005). Principles and practice of structural equation modeling 2nd ed. New York:  

Guilford. 

Klotz, A. C., & Bolino, M. C. (2013). Citizenship and counterproductive work behavior: A moral  

licensing view. Academy of Management Review, 38(2), 292-306. 

Kraus, M. W., Piff, P. K., & Keltner, D. (2011). Social class as culture: The convergence of  

resources and rank in the social realm. Current directions in psychological science, 20(4), 

246-250. 

Krupp, D. B., & Cook, T. R. (2018). Local competition amplifies the corrosive effects of  

inequality. Psychological Science, 29(5), 824-833. 

Kuper, N., & Bott, A. (2018, May 16). Has the evidence for moral licensing been inflated by  

publication bias?. https://doi.org/10.31234/osf.io/93q5j 

Lacasse, K. (2017). Can’t Hurt, Might Help: Examining the Spillover Effects From Purposefully  

Adopting a New Pro-Environmental Behavior. Environment and Behavior, 

0013916517748164. 

Lakens, D. (2014). Calculating confidence intervals for Cohen’s d and eta-squared using SPSS, 

R, and Stata [Blog post]. Retrieved from: 

http://daniellakens.blogspot.com/2014/06/calculating-confidence-intervals-for.html 

Lalot, F., Falomir-Pichastor, J. M., & Quiamzade, A. (2018). Compensation and consistency  

https://doi.org/10.1016/j.evolhumbehav.2017.05.003
https://doi.org/10.31234/osf.io/93q5j


 

 

236 

 

effects in proenvironmental behaviour: The moderating role of majority and minority 

support for proenvironmental values. Group Processes & Intergroup Relations, 21(3), 

403-421. 

Landolt, M. A., Lalumière, M. L., & Quinsey, V. L. (1995). Sex differences in intra-sex  

variations in human mating tactics: An evolutionary approach. Ethology and 

Sociobiology, 16(1), 3-23. 

Larney, A., Rotella, A., & Barclay, P. (2019). Stake size effects in ultimatum game and dictator  

game offers: A meta-analysis. Organizational Behavior and Human Decision 

Processes, 151, 61-72. 

Lasarov, W., & Hoffmann, S. (2018). Social Moral Licensing. Journal of Business Ethics, 1-22.  

https://doi.org/10.1007/s10551-018-4083-z 

Lauren, N., Smith, L. D., Louis, W. R., & Dean, A. J. (2017). Promoting Spillover: How Past  

Behaviors Increase Environmental Intentions by Cueing Self-Perceptions. Environment 

and Behavior, 0013916517740408. 

Leary, M. R., & Kowalski, R. M. (1990). Impression management: A literature review and two- 

component model. Psychological bulletin, 107(1), 34. 

Lehtonen, M., Soveri, A., Laine, A., Järvenpää, J., de Bruin, A., & Antfolk, J. (2018). Is  

bilingualism associated with enhanced executive functioning in adults? A meta-analytic 

review. Psychological Bulletin, 144(4), 394. 

Leonard, B. (2012). Unpublished raw data. 

Li, A., Mai, K. M., & Bagger, J. (2017). Licensed to say no: How and why does engaging in a  

prior moral action influence family support provision?. Journal of Vocational Behavior, 

102, 86-98. 

Lipsey, M. W., & Wilson, D. B. (2001). Practical meta-analysis. SAGE publications, Inc. 

List, J. A., & Gallet, C. A. (2001). What experimental protocol influence disparities between  

actual and hypothetical stated values?. Environmental and Resource Economics, 20(3), 

241-254. 

Lüdecke, D. (2018). sjstats: Statistical functions for regression models. R package version 0.14. 

Accessed September 23, 2019. 

Lumley, T. (2017). leaps: Regression subset selection. R package version 3.0 (based on Fortran  

code by Alan Miller). 

Mann, N. H., & Kawakami, K. (2012). The long, steep path to equality: Progressing on  

egalitarian goals. Journal of Experimental Psychology: General, 141, 187-197. 

doi:10.1037/a002 5602 

Manson, J. H. (2015). Life history strategy and the HEXACO personality 

dimensions. Evolutionary Psychology, 13(1), 147470491501300104. 

Matsumoto, Y., Yamagishi, T., Li, Y., & Kiyonari, T. (2016). Prosocial behavior increases with 

age across five economic games. PloS one, 11(7), e0158671. 

Matsugasaki, K., Tsukamoto, W., & Ohtsubo, Y. (2015). Two Failed Replications of the 

Watching Eyes Effect. Letters on Evolutionary Behavioral Science, 6(2), 17–20. 

https://doi.org/10.5178/lebs.2015.36 

Marijn H.C. Meijers, Peeter W.J. Verlegh, Marret K. Noordewier & Edith G. Smit (2015): The  

dark side of donating: how donating may license environmentally unfriendly behavior, 

Social Influence, DOI: 10.1080/15534510.2015.1092468 

https://doi.org/10.5178/lebs.2015.36


 

 

237 

 

Mazar, N., & Zhong, C. B. (2010). Do green products make us better people? Psychological  

Science, 21, 494-498. doi:10.1177/0956797610363538 

McAuliffe, W. H., Forster, D. E., Pedersen, E. J., & McCullough, M. E. (2018). Experience with 

anonymous interactions reduces intuitive cooperation. Nature Human Behaviour, 2(12), 

909. 

McAuliffe, W., McCullough, M., & Burton-Chellew, M. (2019). Learning whether to cooperate  

in novel social interactions. 

McCullough, M. E., Pedersen, E. J., Schroder, J. M., Tabak, B. A., & Carver, C. S. (2013). Harsh  

childhood environmental characteristics predict exploitation and retaliation in 

humans. Proceedings of the Royal Society B: Biological Sciences, 280(1750), 20122104. 

McLellan, J. A., & Youniss, J. (2003). Two systems of youth service: Determinants of voluntary  

and required youth community service. Journal of youth and adolescence, 32(1), 47-58. 

Meijers, M. H., Verlegh, P. W., Noordewier, M. K., & Smit, E. G. (2015). The dark side of  

donating: how donating may license environmentally unfriendly behavior. Social 

Influence, 10(4), 250-263. 

Merritt, A. C., Effron, D. A., Fein, S., Savitsky, K. K., Tuller, D. M., & Monin, B. (2012). The  

strategic pursuit of moral credentials. Journal of Experimental Social Psychology, 48, 

774-777. doi:10.1016/j.jesp.2011.12.017 

Mifune, N., Hashimoto, H., & Yamagishi, T. (2010). Altruism toward in-group members as a 

reputation mechanism. Evolution and Human Behavior, 31(2), 109–117. 

https://doi.org/10.1016/j.evolhumbehav.2009.09.004 

Milinski, M., Semmann, D., Bakker, T. C., & Krambeck, H. J. (2001). Cooperation through  

indirect reciprocity: image scoring or standing strategy?. Proceedings of the Royal 

Society of London. Series B: Biological Sciences, 268(1484), 2495-2501.  

Milinski, M., Semmann, D., & Krambeck, H. (2002a). Donors to charity gain in both indirect  

reciprocity and political reputation. Proceedings of the Royal Society of London. Series 

B: Biological Sciences, 269(1494), 881-883. 

Milinski, M., Semmann, D., & Krambeck, H. J. (2002b). Reputation helps solve the ‘tragedy of  

the commons’. Nature, 415(6870), 424.  

Miller, D. T., & Effron, D. A. (2010). Psychological license: When it is needed and how it  

functions. In Advances in experimental social psychology (Vol. 43, pp. 115-155). 

Academic Press. 

Mishra, S., Barclay, P., & Sparks, A. (2017). The relative state model: Integrating need-based  

and ability-based pathways to risk-taking. Personality and Social Psychology 

Review, 21(2), 176-198. 

Mittal, C., & Griskevicius, V. (2014). Sense of control under uncertainty depends on people’s  

childhood environment: A life history theory approach. Journal of Personality and Social 

Psychology, 107(4), 621. 

Mittal, C., Griskevicius, V., Simpson, J. A., Sung, S., & Young, E. S. (2015). Cognitive  

adaptations to stressful environments: When childhood adversity enhances adult 

executive function. Journal of Personality and Social Psychology, 109(4), 604. 

Moher, D., Liberati, A., Tetzlaff, J., & Altman, D. G. (2009). Preferred reporting items for  

systematic reviews and meta-analyses: the PRISMA statement. Annals of Internal  

Medicine, 151(4), 264-269.  

https://doi.org/10.1016/j.evolhumbehav.2009.09.004


 

 

238 

 

Monin, B., & Miller, D. T. (2001). Moral credentials and the expression of prejudice. Journal of  

Personality and Social Psychology, 81, 33-43. doi:10.1037//0022 3514.81.1.33 

Muñoz-Reyes, J. A., Pita, M., Arjona, M., Sanchez-Pages, S., & Turiegano, E. (2014). Who is  

the fairest of them all? The independent effect of attractive features and self-perceived  

attractiveness on cooperation among women. Evolution and Human Behavior, 35(2),  

118-125. 

Murphy, R. O., Ackermann, K. A., & Handgraaf, M. (2011). Measuring social value orientation.  

Judgment and Decision Making, 6(8), 771-781. 

Muthukrishna, M., & Henrich, J. (2019). A problem in theory. Nature Human Behaviour, 1. 

Navarro, D. (2015). lsr: Companion to “Learning Statistics with R”. R package version 0.5. 

Accessed September 23, 2019. 

Nettle, D. (2010). Dying young and living fast: Variation in life history across English 

neighborhoods. Behavioral ecology, 21(2), 387-395. 

Nettle, D., Colléony, A., & Cockerill, M. (2011). Variation in cooperative behaviour within a 

single city. PloS one, 6(10), e26922. 

Nettle, D., Harper, Z., Kidson, A., Stone, R., Penton-Voak, I. S., & Bateson, M. (2013). The 

watching eyes effect in the Dictator Game: It’s not how much you give, it’s being seen to 

give something. Evolution and Human Behavior, 34(1), 35–40. 

https://doi.org/10.1016/j.evolhumbehav.2012.08.004 

Nettle, Daniel, and Willem E. Frankenhuis. "The evolution of life-history theory: a bibliometric  

analysis of an interdisciplinary research area." Proceedings of the Royal Society B 286, 

no. 1899 (2019): 20190040. 

Noblet, C. L., & McCoy, S. K. (2017). Does One Good Turn Deserve Another? Evidence of  

Domain-Specific Licensing in Energy Behavior. Environment and Behavior, 

0013916517718022. 

Noftle, E. E., & Shaver, P. R. (2006). Attachment dimensions and the big five personality traits: 

Associations and comparative ability to predict relationship quality. Journal of research in 

personality, 40(2), 179-208. 

Northover, S. B., Pedersen, W. C., Cohen, A. B., & Andrews, P. W. (2017). Artificial 

surveillance cues do not increase generosity: Two meta-analyses. Evolution and Human 

Behavior, 38(1), 144–153. https://doi.org/10.1016/j.evolhumbehav.2016.07.001 

Nowak, M. A. (2006). Five rules for the evolution of cooperation. Science, 314(5805), 1560-

1563. 

Nowak, M. A., & Sigmund, K. (1998a). Evolution of indirect reciprocity by image scoring.  

Nature, 393(6685), 573. 

Nowak, M. A., & Sigmund, K. (1998b). The dynamics of indirect reciprocity. Journal of  

Theoretical Biology, 194(4), 561-574. 

O'Brien, D. T. (2014). An evolutionary model of the environmental conditions that shape the 

development of prosociality. Evolutionary Psychology, 12(2), 147470491401200207. 

Oda, R., Niwa, Y., Honma, A., & Hiraishi, K. (2011). An eye-like painting enhances the 

expectation of a good reputation. Evolution and Human Behavior, 32(3), 166–171. 

https://doi.org/10.1016/j.evolhumbehav.2010.11.002 

Oishi, S., Schug, J., Yuki, M. A. S. A. K. I., & Axt, J. (2015). The psychology of residential and 

relational mobilities. Handbook of Advances in Culture and Psychology, 5, 221-272. 

https://doi.org/10.1016/j.evolhumbehav.2012.08.004
https://doi.org/10.1016/j.evolhumbehav.2016.07.001
https://doi.org/10.1016/j.evolhumbehav.2010.11.002


 

 

239 

 

Orzeck, T., & Lung, E. (2005). Big-five personality differences of cheaters and non-

cheaters. Current Psychology, 24(4), 274-286.  

Panchanathan, K., & Boyd, R. (2004). Indirect reciprocity can stabilize cooperation without the 

second-order free rider problem. Nature, 432(7016), 499–502. 

https://doi.org/10.1038/nature02978 

Paulhus, D. L. (1984). Two-component models of socially desirable responding, Journal of 

Personality and Social Psychology, 46 598-609.  

Penke, L., & Asendorpf, J. B. (2008). Beyond global sociosexual orientations: a more 

differentiated look at sociosexuality and its effects on courtship and romantic 

relationships. Journal of personality and social psychology, 95(5), 1113. 

Peysakhovich, A., Nowak, M. A., & Rand, D. G. (2014). Humans display a ‘cooperative 

phenotype’that is domain general and temporally stable. Nature communications, 5, 4939. 

Phillips, N. (2017). Yarrr: A companion to the e-book “yarrr!: The pirate’s guide to r”. Computer 

software manual]. Retrieved from https://CRAN. R-project. org/package= yarrr (R package 

version 0.1. 5). Accessed September 23, 2019. 

Piff, P. K., Kraus, M. W., Côté, S., Cheng, B. H., & Keltner, D. (2010). Having less, giving  

more: the influence of social class on prosocial behavior. Journal of Personality and 

Social Psychology, 99(5), 771. 

Piff, P. K., Stancato, D. M., Côté, S., Mendoza-Denton, R., & Keltner, D. (2012). Higher social  

class predicts increased unethical behavior. Proceedings of the National Academy of 

Sciences, 109(11), 4086-4091. 

Polman, E., Pettit, N. C., & Wiesenfeld, B. M. (2013). Effects of wrongdoer status on moral  

licensing. Journal of Experimental Social Psychology, 49(4), 614-623. 

Powell, K. L., Roberts, G., & Nettle, D. (2012). Eye Images Increase Charitable Donations: 

Evidence From an Opportunistic Field Experiment in a Supermarket. Ethology, 118(11), 

1096–1101. https://doi.org/10.1111/eth.12011 

Pratt, M., Skoe, E., & Arnold, M. L. (2004). Care reasoning development and family  

socialisation patterns in later adolescence: A longitudinal analysis. International Journal 

of Behavioral Development, 28(2), 140-147. 

R Core Team (2013). R: A language and environment for statistical computing. 

Raihani, N. J., & Bshary, R. (2012). A positive effect of flowers rather than eye images in a 

large-scale, cross-cultural dictator game. Proceedings of the Royal Society B: Biological 

Sciences, 279(1742), 3556–3564. https://doi.org/10.1098/rspb.2012.0758 

Rand, D. G., & Nowak, M. A. (2013). Human cooperation. Trends in cognitive sciences, 17(8),  

413-425. 

Rege, M., & Telle, K. (2004). The impact of social approval and framing on cooperation in  

public good situations. Journal of public Economics, 88(7-8), 1625-1644. 

Revelle, W. (2017). psych: Procedures for personality and psychological research, Northwestern 

University, Evanston, Illinois, USA. Retrieved February, 24, 2019. Accessed September 

23, 2019. 

Rigdon, M., Ishii, K., Watabe, M., & Kitayama, S. (2009). Minimal social cues in the dictator 

game. Journal of Economic Psychology, 30(3), 358–367. 

https://doi.org/10.1016/j.joep.2009.02.002 

Righetti, F., Luchies, L. B., van Gils, S., Slotter, E. B., Witcher, B., & Kumashiro, M. (2015).  

https://doi.org/10.1038/nature02978
https://doi.org/10.1111/eth.12011
https://doi.org/10.1098/rspb.2012.0758
https://doi.org/10.1016/j.joep.2009.02.002


 

 

240 

 

The prosocial versus proself power holder: How power influences sacrifice in romantic  

relationships. Personality and Social Psychology Bulletin, 41(6), 779-790. 

Robitaille, N. R. (2014). An Investigation of Consumers' Moral Licensing  

Behavior (Unpublished Doctoral Dissertation, University of Toronto, Toronto, ON, 

Canada). Retrieved from: https://tspace.library.utoronto.ca/handle/1807/68220   

Rockenbach, B., & Milinski, M. (2006). The efficient interaction of indirect reciprocity and 

costly punishment. Nature, 444(7120), 718–723. https://doi.org/10.1038/nature05229 

Rosseel, Y. (2014). The lavaan tutorial. Department of Data Analysis: Ghent University. 

Rotella, A. (2015). The Influence of Observation on Cooperative Decision Making (Unpublished  

Master’s Dissertation, University of Guelph, Guelph, ON, Canada). Retrieved from: 

http://atrium.lib.uoguelph.ca/xmlui/handle/10214/9329  

Rotella, A., & Barclay, P. (2020). Failure to replicate moral licensing and moral cleansing in an  

online experiment. Personality and Individual Differences, 161, 109967. 

Rotella, A., Fogg, C., Mishra, S., & Barclay, P. (2019). Measuring delay discounting in a  

crowdsourced sample: An exploratory study. Scandinavian Journal of Psychology, 60(6), 

520-527. 

Rushton, J. P., & Teachman, G. (1978). The effects of positive reinforcement, attributions, and  

punishment on model induced altruism in children. Personality and Social Psychology 

Bulletin, 4(2), 322-325. 

Sachdeva, S., Iliev, R., & Medin, D. L. (2009). Sinning saints and saintly sinners: The paradox of  

moral self-regulation. Psychological Science, 20, 523-528. doi:10.1111/j.1467- 

9280.2009.02326.x 

Savin-Williams, R. C., Small, S. A., & Zeldin, R. S. (1981). Dominance and altruism among  

adolescent males: A comparison of ethological and psychological methods. Ethology and 

Sociobiology, 2(4), 167-176. 

Schüler, S., Lehnhardt, N., & Huber, M. (2012). Can priming prosocial values eliminate the  

moral licensing effect. Unpublished manuscript, Technische Universität Dresden, 

Germany. 

Schwabe, M., Dose, D. B., & Walsh, G. (2018). Every Saint has a Past, and Every Sinner has a  

Future: Influences of Regulatory Focus on Consumers’ Moral Self‐Regulation. Journal of 

Consumer Psychology, 28(2), 234-252. 

Seinen, I., & Schram, A. (2006). Social status and group norms: Indirect reciprocity in a repeated  

helping experiment. European Economic Review, 50(3), 581-602. 

Semmann, D., Krambeck, H. J., & Milinski, M. (2004). Strategic investment in reputation.  

Behavioral Ecology and Sociobiology, 56(3), 248-252. 

Shinada, M., & Yamagishi, T. (2014). Physical attractiveness and cooperation in a prisoner's  

dilemma game. Evolution and Human Behavior, 35(6), 451-455. 

Simbrunner, P., & Schlegelmilch, B. B. (2017). Moral licensing: a culture-moderated meta- 

analysis. Management Review Quarterly, 67(4), 201-225. 

Simon, S., & O’Brien, L. T. (2015). Confronting Sexism: Exploring the Effect of Nonsexist  

Credentials on the Costs of Target Confrontations. Sex Roles, 73(5-6), 245-257. 

Simpson, J. A., Griskevicius, V., Kuo, S. I., Sung, S., & Collins, W. A. (2012). Evolution, stress,  

and sensitive periods: the influence of unpredictability in early versus late childhood on 

sex and risky behavior. Developmental Psychology, 48(3), 674. 

https://doi.org/10.1038/nature05229
http://atrium.lib.uoguelph.ca/xmlui/handle/10214/9329


 

 

241 

 

Simpson, B., & Willer, R. (2008). Altruism and indirect reciprocity: The interaction of person  

and situation in prosocial behavior. Social Psychology Quarterly, 71(1), 37-52. 

Smith, E. A., & Bird, R. L. B. (2000). Turtle hunting and tombstone opening: Public generosity 

as costly signaling. Evolution and Human Behavior, 18. 

Smith, B. W., Dalen, J., Wiggins, K., Tooley, E., Christopher, P., & Bernard, J. (2008). The brief  

resilience scale: assessing the ability to bounce back. International Journal of Behavioral 

Medicine, 15(3), 194-200. 

Sorrell, S., Dimitropoulos, J., & Sommerville, M. (2009). Empirical estimates of the direct  

rebound effect: A review. Energy Policy, 37(4), 1356-1371. 

Sparks, A., & Barclay, P. (2013). Eye images increase generosity, but not for long: The limited 

effect of a false cue. Evolution and Human Behavior, 34(5), 317–322. 

https://doi.org/10.1016/j.evolhumbehav.2013.05.001 

Sparks, A., & Barclay, P. (2015). No effect on condemnation of short or long exposure to eye 

images. Letters on Evolutionary Behavioral Science, 6(2), 13–16. 

https://doi.org/10.5178/lebs.2015.35 

Sparks, A. M., Fessler, D. M., & Holbrook, C. (2019). Elevation, an emotion for prosocial  

contagion, is experienced more strongly by those with greater expectations of the 

cooperativeness of others 

Spektor, M. (2014). Unpublished raw data. 

Stanley, D. (2018). ApaTables: Create american psychological association (apa) style tables. R 

package version, 1(1). Accessed September 23, 2019. 

Stanley, T. D. (2017). Limitations of PET-PEESE and other meta-analysis methods. Social  

Psychological and Personality Science, 8(5), 581-591. 

Stanley, T. D., & Doucouliagos, H. (2014). Meta‐regression approximations to reduce  

publication selection bias. Research Synthesis Methods, 5(1), 60-78. 

Steiger, J. H. (2004). Beyond the F test: effect size confidence intervals and tests of close fit in 

the analysis of variance and contrast analysis. Psychological Methods, 9(2), 164. 

Susewind, M., & Hoelzl, E. (2014). A matter of perspective: Why past moral behavior can  

sometimes encourage and other times discourage future moral striving. Journal of 

Applied Social Psychology, 44, 201-209. doi:10.1111/jasp.12214  

Stellar, J. E., & Willer, R. (2014). The corruption of value: Negative moral associations diminish  

the value of money. Social Psychological and Personality Science, 5(1), 60-66. 

Strouts, P. H., Brase, G. L., & Dillon, H. M. (2017). Personality and evolutionary strategies: The  

relationships between HEXACO traits, mate value, life history strategy, and 

sociosexuality. Personality and Individual Differences, 115, 128-132. 

Sylwester, K., & Roberts, G. (2010). Cooperators benefit through reputation-based partner  

choice in economic games. Biology letters, 6(5), 659-662. 

Sylwester, K., & Roberts, G. (2013). Reputation-based partner choice is an effective alternative  

to indirect reciprocity in solving social dilemmas. Evolution and Human Behavior, 34(3), 

201-206. 

Tang, H., Wang, S., Liang, Z., Sinnott-Armstrong, W., Su, S., & Liu, C. (2018). Are proselfs  

more deceptive and hypocritical? Social image concerns in appearing fair. Frontiers in  

Psychology, 9. 

Tiefenbeck, V., Staake, T., Roth, K., & Sachs, O. (2013). For better or for worse? Empirical  

https://doi.org/10.1016/j.evolhumbehav.2013.05.001
https://doi.org/10.5178/lebs.2015.35


 

 

242 

 

evidence of moral licensing in a behavioral energy conservation campaign. Energy 

Policy, 57, 160-171. 

Thaler, R. (1985). Mental accounting and consumer choice. Marketing Science, 4(3), 199-214. 

Thielmann, I., Spadaro, G., & Balliet, D. (2020). Personality and prosocial behavior: A  

theoretical framework and meta-analysis. Psychological Bulletin, 146(1), 30. 

Thomas, J. S., & Showers, C. (2012). Unpublished raw data. 

Thomson, R., Yuki, M., Talhelm, T., Schug, J., Kito, M., Ayanian, A. H., ... & Ferreira, C. M.  

(2018). Relational mobility predicts social behaviors in 39 countries and is tied to  

historical farming and threat. Proceedings of the National Academy of Sciences, 115(29), 

7521-7526. 

Tremblay, R. E., Vitaro, F., Gagnon, C., Piché, C., & Royer, N. (1992). A prosocial scale for the  

Preschool Behaviour Questionnaire: Concurrent and predictive correlates. International 

Journal of Behavioral Development, 15(2), 227-245. 

Trivers, R. L. (1972). Parental investment and sexual selection. In ‘Sexual Selection and the  

Descent of Man’.(Ed. B. Campbell.) pp. 136–179. Aldinc: Chicago. 

Truelove, H. B., Yeung, K. L., Carrico, A. R., Gillis, A. J., & Raimi, K. T. (2016). From plastic  

bottle recycling to policy support: An experimental test of pro-environmental spillover. 

Journal of Environmental Psychology, 46, 55-66. 

Urban, J., Bahník, Š., & Kohlová, M. B. (2017, December 19). Green consumption does not  

make people cheat: Three replications of a moral licensing experiment. 

http://doi.org/10.17605/OSF.IO/WYNJB  

Van Lange, P. A. (1999). The pursuit of joint outcomes and equality in outcomes: An integrative 

model of social value orientation. Journal of Personality and Social Psychology, 77(2), 

337. 

Van Lange, P. A., De Bruin, E., Otten, W., & Joireman, J. A. (1997). Development of prosocial,  

individualistic, and competitive orientations: theory and preliminary evidence. Journal of 

personality and social psychology, 73(4), 733. 

Van Lange, P. A., Joireman, J., Parks, C. D., & Van Dijk, E. (2013). The psychology of social 

dilemmas: A review. Organizational Behavior and Human Decision Processes, 120(2), 

125-141. 

Vitaro, F., Gagnon, C., & Tremblay, R. E. (1990). Predicting stable peer rejection from 

kindergarten to grade one. Journal of Clinical Child Psychology, 19(3), 257-264. 

Vitaro, F., Gagnon, C., & Tremblay, R. E. (1991). Teachers' and mothers' assessment of 

children's behaviors from kindergarten to grade two: Stability and change within and 

across informants. Journal of Psychopathology and Behavioral Assessment, 13(4), 325-

343. 

Volk, A. A., & Lagzdins, L. (2009). Bullying and victimization among adolescent girl 

athletes. Athletic Insight, 11(1), 12-25. 

Wang, X. T., Kruger, D. J., & Wilke, A. (2009). Life history variables and risk-taking 

propensity. Evolution and Human Behavior, 30(2), 77-84. 

Warden, D., Cheyne, B., Christie, D., Fitzpatrick, H., & Reid, K. (2003). Assessing children's 

perceptions of prosocial and antisocial peer behaviour. Educational Psychology, 23(5), 

547-567. 

http://doi.org/10.17605/OSF.IO/WYNJB


 

 

243 

 

Wedekind, C. (2000). Cooperation Through Image Scoring in Humans. Science, 288(5467), 

850–852. https://doi.org/10.1126/science.288.5467.850  

Wedekind, C., & Milinski, M. (2000). Cooperation through image scoring in humans. Science,  

288(5467), 850-852. 

Wentzel, K. R. (2003). Sociometric status and adjustment in middle school: A longitudinal  

study. The Journal of Early Adolescence, 23(1), 5-28. 

West, S. A., Gardner, A., Shuker, D. M., Reynolds, T., Burton-Chellow, M., Sykes, E. M., ... &  

Griffin, A. S. (2006). Cooperation and the scale of competition in humans. Current  

Biology, 16(11), 1103-1106. 

West, S. A., Griffin, A. S., & Gardner, A. (2007). Evolutionary explanations for  

cooperation. Current biology, 17(16), R661-R672. 

White, A. E., Li, Y. J., Griskevicius, V., Neuberg, S. L., & Kenrick, D. T. (2013). Putting all  

your eggs in one basket: Life-history strategies, bet hedging, and 

diversification. Psychological Science, 24(5), 715-722. 

Wu, J., Balliet, D., & Van Lange, P. A. (2016). Gossip versus punishment: The efficiency of  

reputation to promote and maintain cooperation. Scientific Reports, 6, 23919. 

Wu, J., Balliet, D., Tybur, J. M., Arai, S., Van Lange, P. A., & Yamagishi, T. (2017). Life  

history strategy and human cooperation in economic games. Evolution and Human 

Behavior, 38(4), 496-505. 

Yamagishi, T., Mifune, N., Li, Y., Shinada, M., Hashimoto, H., Horita, Y., ... & Takagishi, H.  

(2013). Is behavioral pro-sociality game-specific? Pro-social preference and expectations  

of pro-sociality. Organizational Behavior and Human Decision Processes, 120(2), 260-

271.  

Young, Y., Chakroff, A., & Tom, J. (2012). Doing good leads to more good: The reinforcing  

power of a moral self-concept. Review of Philosophy and Psychology, 3, 325-334. 

doi:10.1007/s13164-012-0111-6 

Zhang, H., Liu, M., & Tian, Y. (2016). Individual-based relative deprivation (IRD) decreases  

prosocial behaviors. Motivation and Emotion, 40(5), 655-666. 

Zhong, C. B., Ku, G., Lount, R. B., & Murnighan, J. K. (2009). Compensatory ethics. Journal of  

Business Ethics, 92, 323-339. doi:10.1007/s10551-009-0161 

 

https://doi.org/10.1126/science.288.5467.850

