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Decades of research document individual differences in prosocial behavior using controlled experiments
that model social interactions in situations of interdependence. However, theoretical and empirical
integration of the vast literature on the predictive validity of personality traits to account for these
individual differences is missing. Here, we present a theoretical framework that identifies 4 broad
situational affordances across interdependent situations (i.e., exploitation, reciprocity, temporal conflict,
and dependence under uncertainty) and more specific subaffordances within certain types of interdepen-
dent situations (e.g., possibility to increase equality in outcomes) that can determine when, which, and
how personality traits should be expressed in prosocial behavior. To test this framework, we meta-
analyzed 770 studies reporting on 3,523 effects of 8 broad and 43 narrow personality traits on prosocial
behavior in interdependent situations modeled in 6 commonly studied economic games (Dictator Game,
Ultimatum Game, Trust Game, Prisoner’s Dilemma, Public Goods Game, and Commons Dilemma).
Overall, meta-analytic correlations ranged between �.18 � �̂ � .26, and most traits yielding a significant
relation to prosocial behavior had conceptual links to the affordances provided in interdependent
situations, most prominently the possibility for exploitation. Moreover, for several traits, correlations
within games followed the predicted pattern derived from a theoretical analysis of affordances. On the
level of traits, we found that narrow and broad traits alike can account for prosocial behavior, informing
the bandwidth-fidelity problem. In sum, the meta-analysis provides a theoretical foundation that can
guide future research on prosocial behavior and advance our understanding of individual differences in
human prosociality.

Public Significance Statement
This meta-analysis provides a theoretical framework and empirical test identifying when, how, and
which of 51 personality traits account for individual variation in prosocial behavior. The meta-
analysis shows that the relations between personality traits and prosocial behavior can be understood
in terms of a few situational affordances (e.g., a possibility for exploitation, a possibility for
reciprocity, dependence on others under uncertainty) that allow specific traits to become expressed
in behavior across a variety of interdependent situations. As such, the meta-analysis provides a
theoretical basis for understanding individual differences in prosocial behavior in various situations
that individuals face in their everyday social interactions.
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Prosocial behaviors such as generosity, cooperation, and reci-
procity support the functioning of a wide range of relationships,

including dyads (Murray & Holmes, 2009; Rusbult & Van Lange,
2003), groups (Fehr, Fischbacher, & Gachter, 2002), and societies
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at large (Nowak, 2006). Broadly speaking, prosocial behaviors
refer to all kinds of actions that benefit others, often at a personal
cost to the actor. As such, prosocial behaviors can affect the health
and wellbeing of romantic partners (Le, Impett, Lemay, Muise, &
Tskhay, 2018), promote the productivity of organizations (Podsa-
koff, Ahearne, & MacKenzie, 1997), enhance the wealth of soci-
eties (Knack & Keefer, 1997), and even provide a key solution to
global challenges (e.g., climate change; Alston, 2015; Marx &
Weber, 2012). Corresponding to this importance and omnipres-
ence, human prosociality has received considerable attention
across scientific disciplines, including biology, economics, sociol-
ogy, and psychology.

Across the numerous disciplines, researchers have adopted a
standardized experimental method to study prosocial behavior:
economic social decision-making tasks, or simply games (Bau-
mard, André, & Sperber, 2013). These game paradigms were
developed to model the complexity of real-life interdependent
situations in a precise yet parsimonious approach that allows
assessing actual prosocial behavior in standardized experimental
settings (Murnighan & Wang, 2016; Pruitt & Kimmel, 1977). One
of the most well-known games is the Prisoner’s Dilemma (Luce &
Raiffa, 1957; Rapoport & Chammah, 1965), a situation involving
a conflict of interests between maximizing one’s personal gain
(defection) and maximizing collective gain (cooperation). How-
ever, researchers have developed many different games to study
prosocial behavior, each representing a specific type of social
interaction that provides a useful testbed for theories of prosocial
behavior.

One of the most striking observations from thousands of
studies using economic games is that individuals are— contrary
to the assumptions of classic economic theory (Luce & Raiffa,
1957; von Neumann & Morgenstern, 1944)—not purely selfish,
but indeed willing to forgo personal gains for the sake of others’
welfare. Importantly, however, these prosocial tendencies yield
substantial interindividual variability: Whereas some individu-
als are willing to benefit others at personal cost, others are
mostly self-interested and motivated to maximize their individ-
ual profit (e.g., Camerer, 2003; Engel, 2011; Sally, 1995)—and
this tendency exhibits stability across games and over time
(e.g., Blanco, Engelmann, & Normann, 2011; Peysakhovich,
Nowak, & Rand, 2014; Yamagishi et al., 2013). To explain
these stable interindividual differences, research on prosocial
behavior has increasingly integrated concepts from personality
psychology and considered a great variety of characteristics
ranging from the broad (factor-level) traits included in basic
trait taxonomies, such as the Five Factor Model (FFM; McCrae
& Costa, 1987) and the HEXACO model of personality (Ashton
& Lee, 2007), to more narrow (facet-level) traits, such as
empathy, risk-taking, and trust propensity.

A sweeping conclusion from this research relating personality
traits to prosocial behavior is that “the personality of the player
matters” (Boone, De Brabander, & van Witteloostuijn, 1999, p.
367). However, no prior research has offered a broad review of this
vast literature to allow for empirical and theoretical integration and
to deliver refined insights about how (strongly) different traits
relate to prosocial behavior across interdependent situations. Even
previous meta-analytic efforts have only focused on a few (classes
of) traits, one at a time (Balliet, Parks, & Joireman, 2009; Balliet
& Van Lange, 2013b; Kline, Bankert, Levitan, & Kraft, 2019;

Pletzer et al., 2018; Zettler, Thielmann, Hilbig, & Moshagen, in
press; Zhao & Smillie, 2015). We present the first comprehensive
meta-analytic review to summarize the entire 60 year history of
research studying the relation between personality traits and proso-
cial behavior in economic games.

As we elaborate in what follows, the meta-analysis offers four
main contributions: First, we aim for a theory-driven, comprehen-
sive understanding of which traits (most strongly) relate to proso-
cial behavior across a variety of interdependent situations. Second,
we consider the underlying question of how personality relates to
prosocial behavior in specific situations in terms of key affor-
dances that allow the expression of corresponding psychological
processes in behavior. To do so, we develop and test a theoretical
framework informed by Interdependence Theory (Kelley & Thi-
baut, 1978; Thibaut & Kelley, 1959) and prior research that
generates hypotheses about which traits should (not) relate to
prosocial behavior in which situations. Third, we provide a com-
parison of personality concepts and frameworks, illuminating how
much specificity it requires on the level of traits to account for
individual differences in prosocial behavior. Fourth, and finally,
we test how several structural features of social interactions (e.g.,
degree of conflict of interests, repetition of interaction) and aspects
of the experimental design (e.g., behavior-contingent incentives,
deception) moderate the relation between personality and prosocial
behavior.

In what follows, we first briefly introduce how games are
used to model interdependent situations and to study prosocial
behavior, and we describe the games included in the meta-
analysis. Next, we provide an overview of the traits that have
been assessed in studies using games, and so are included in the
meta-analysis. Then, we present our theoretical framework that
generates predictions about which traits should relate to proso-
cial behavior across and within situations. We end this section
by introducing the distinction between broad versus narrow
traits (bandwidth-fidelity dilemma) and the moderators we con-
sider in our analysis.

Economic Games

In essence, economic games “provide a coherent, substantive
model of many actual encounters” (Murnighan & Wang, 2016,
p. 80) and thereby allow for measuring actual behavior
(Baumeister, Vohs, & Funder, 2007) in a variety of interdepen-
dent situations—wherein each person’s behavior can affect
their own and others’ outcomes—in controlled, experimental
settings. Researchers have developed a multitude of different
games, all of which are sought to model specific classes of
interdependent situations (Kelley et al., 2003; Murnighan &
Wang, 2016). In the current meta-analysis, we will focus on a
selection of six games that (a) have been most commonly
applied in prior research and (b) broadly represent different
classes of interdependent situations individuals might encounter
in their everyday social interactions. These are the Dictator
Game (Forsythe, Horowitz, Savin, & Sefton, 1994), Ultimatum
Game (Güth, Schmittberger, & Schwarze, 1982), Trust Game
(Berg, Dickhaut, & McCabe, 1995), Prisoner’s Dilemma (Luce
& Raiffa, 1957; Rapoport & Chammah, 1965), Public Goods
Game (Samuelson, 1954), and Commons Dilemma (Hardin,
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1968). Table 1 provides an overview of these games, including
their basic structure and rules as well as real-life examples of
interdependent situations the games model.

Games commonly involve multiple individuals (called players)
who have certain choice options at their disposal. The combination
of players’ choices incurs certain individual outcomes that involve
(real or hypothetical) payoffs (e.g., money). Games that are used to
study prosocial behavior tend to involve a conflict of interests—
that is, negative interdependence—between players’ outcomes:
Each player can only maximize her individual outcome at the
expense of the other player(s), ultimately minimizing their out-
come.1

Depending on the specific interdependent situation modeled,
different types and classes of games can be distinguished. Re-
source allocation games such as the Dictator Game, Ultimatum
Game, and Trust Game are sequential games with two players in
asymmetric roles. Specifically, one player first decides how to
allocate a certain resource between herself and the other player,
who then decides how to react to the first player’s decision (unless
the reacting player is completely powerless, as in the Dictator
Game; see Table 1). For example, in the Trust Game, the trustor
first decides how much of her endowment to send to the trustee

who then decides how much of the (multiplied) amount to return
to the trustor.

Social dilemmas such as the Prisoner’s Dilemma, Public Goods
Game, and Commons Dilemma are games with two or more
players in symmetric roles, who independently and (usually) si-
multaneously decide whether to cooperate or to defect. The most
crucial feature of social dilemmas is that cooperation increases
social welfare—that is, the sum of all players’ outcomes, thus
being collectively beneficial—while at the same time decreasing a
player’s own outcome. In the Public Goods Game, for instance,
each member of a group decides how much to contribute to a
group account; critically, the sum of contributions is multiplied
(increasing social welfare) and split equally among all group
members, irrespective of each member’s individual contribution.
Thus, a member contributing nothing receives the highest out-

1 This meta-analysis focuses on games involving conflicting interests; it
does not include coordination games with largely corresponding interests
and positive interdependence between players’ outcomes (e.g., Abele,
Stasser, & Chartier, 2010; Kelley et al., 2003).

Table 1
Economic Game Paradigms Included in the Meta-Analysis, With Corresponding Real-Life Examples of Interdependent Situations

Game Decision path Structure Real-life examples of situation modeled

Dictator Game A B

A transfers x to B

A (the dictator) freely decides how much x of an
endowment to give to B (the recipient). B has
no veto power, that is, she cannot react to A’s
decision.

Donation decisions (e.g., donating money to a
charity, donating blood or organs to a
hospital)

Ultimatum Game A B

A transfers x to B;

B can accept or reject x

A (the proposer) decides how much x of an
endowment to give to B (the responder). B
has veto power, meaning that she can accept
or reject A’s offer. If B accepts, outcomes are
split as proposed by A; if B rejects, both
players receive nothing.

Bargaining with “take it or leave it” offers,
(e.g., negotiations about a higher salary
between a job applicant and an employer,
or about the price of a product between a
seller and a costumer)

Trust Game A B

A transfers x to B and x is

multiplied by m;

B can return any amount m*x

A (the trustor) decides how much x of an
endowment to give to B (the trustee). x is
multiplied by a constant (m � 1) and added to
B’s endowment. B can return any amount
m � x to A.

Loaning money to someone; transaction via
online purchase systems; hiring a babysitter
to take care of one’s child

Prisoner’s Dilemma A B

A (B) transfers x (y) to B (A) 

and x (y) is multiplied by m

A and B decide independently whether to
cooperate (transfer x/y) or defect. x/y is
multiplied by a constant (m � 1) and added to
A/B’s endowment.

Military buildup between nations; use of
performance-enhancing drugs in elite
sports; colleagues working together on a
joint task

Public Goods Game A

B

…

G

N members of a group transfer x to
a group account G and x is

multiplied by m; x m is equally

distributed among all N members

Each member of a group of size N decides how
much x of an individual endowment to
contribute to a group account. Contributions
are multiplied by a constant m (1 � m � N)
and shared equally across all group members,
irrespective of their individual contributions.

Paying taxes; contributions to the public-
service broadcaster; doing the housework
in a flat share

Commons Dilemma A

B

…

G

N members of a group take x out of

a group account G; G – x is 

replenished by rate r before next

round of extraction starts

Each member of a group of size N decides how
much x to take from a common resource. The
amount each member takes is no longer
available to other group members. After each
round, the resource recovers with reproduction
rate r � 1. The game ends once the resource
is depleted, that is, once extraction exceeds
replenishment.

Overconsumption of shared, natural resources
(e.g., clean air, timber, fish, etc.)
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come, but social welfare can only be maximized if everyone
contributes.

Beyond distinguishing between different classes of interdepen-
dent situations, games offer the flexibility to model diverse vari-
ations of a situation. For example, social dilemmas can be modi-
fied to contain more or less conflict of interests between players
(Rapoport & Chammah, 1965; Vlaev & Chater, 2006) and to
involve one-shot or repeated interactions with the same partner
over time (e.g., Balliet, Mulder, & Van Lange, 2011; Engel, 2011).
Overall, a single game can be implemented in many different ways
that can ultimately affect players’ willingness to act in a prosocial
manner (e.g., Ledyard, 1995; Sally, 1995; Zelmer, 2003).

Personality Traits and Prosocial Behavior in
Economic Games

By definition, “personality traits are probabilistic descriptions of
relatively stable patterns of emotion, motivation, cognition, and
behavior, in response to classes of stimuli” (DeYoung, 2015, p. 35;
for a similar definition, see, e.g., Roberts, 2009). As sketched
above, such stable individual patterns have also been consistently
documented when using games, most prominently in terms of
interindividual differences in the tendency to act in a prosocial
manner (e.g., Camerer, 2003; Engel, 2011; Johnson & Mislin,
2011; Sally, 1995) and of intraindividual consistency within and
across games (Baumert, Schlösser, & Schmitt, 2014; Blanco et al.,
2011; Galizzi & Navarro-Martinez, 2019; Haesevoets, Reinders
Folmer, & Van Hiel, 2015; McAuliffe, Forster, Pedersen, & Mc-
Cullough, 2019; Peysakhovich et al., 2014; Yamagishi et al.,
2013). Specifically, research suggests test-retest reliabilities for
behavior within games of around .70 to .80 (e.g., Baumert et al.,
2014; Yamagishi et al., 2013) and intercorrelations of behaviors
between games of around .40 (e.g., Galizzi & Navarro-Martinez,
2019; Haesevoets et al., 2015; Yamagishi et al., 2013).

Psychologists have turned to personality traits to account for
individual differences in prosocial behavior ever since they started
to use games. Seminal work in the 1960s and 70s, for instance,
commonly considered the effect of personality in general—as
measured via broad lists of adjectives—on prosocial behavior
(e.g., Gallo & Winchell, 1970; Wilson, Chun, & Kayatani, 1965),
as well as of trait authoritarianism (e.g., Berkowitz, 1968; Deutsch,
1960; Wilson & Robinson, 1968). With the increasing consider-
ation of different personality traits and development of corre-
sponding scales (Weiner & Greene, 2017), this research has to date
accumulated to hundreds of studies examining the links of various
traits to prosocial behavior.

Table 2 provides a comprehensive summary of traits that have
been repeatedly assessed in combination with games and that are
thus included in the current meta-analysis. These traits cover a
wide variety of constructs, including broad traits as conceptualized
in models of basic personality structure (i.e., FFM and HEXACO)
and narrower traits that should, by definition, more uniquely
capture certain behavioral, cognitive, and/or motivational aspects.

Situational Affordances for Prosocial Behavior

We propose that personality traits will be more or less relevant
for prosocial behavior in interdependent situations, depending on
the situational affordances (Gibson, 1977; Stoffregen, 2004) the

situations provide. Indeed, the concept of situational affordances
plays a key role in several theories on the relation between per-
sonality and (social) behavior more generally (e.g., De Vries,
Tybur, Pollet, & van Vugt, 2016; Holmes, 2004; Mischel & Shoda,
1995; Rauthmann et al., 2014). Specifically, “situations have prop-
erties that provide a context for the expression of motives, goals,
values, and preferences” (Reis, 2008, p. 316). As such, “situations
afford (make possible) the manifestation of the higher-level ‘social
person factors’” (Kelley et al., 2003, p. 74). By implication,
situational affordances may activate certain traits and thereby form
the basis for a trait to become expressed in behavior.

Corresponding to this logic, previous research on prosocial
behavior has also—though mostly implicitly—adopted the concept
of situational affordances and assumed that situations of interde-
pendence may be understood in terms of the affordances they
provide (e.g., Kelley & Thibaut, 1978; Rusbult & Van Lange,
2003). Here, we integrate this prior research to identify four broad
affordances in interdependent situations—(a) the possibility for
exploitation, (b) the possibility for reciprocity, (c) a temporal
conflict between short- and long-term interests, and (d) depen-
dence under uncertainty2—each of which allows distinct psycho-
logical processes to become expressed in behavior. Psychological
processes, as we use the term here, comprise all kinds of related
factors within a person that may become expressed in behavior in
a specific situation, including attitudes, cognitions, emotions,
goals, and motives. As such, psychological processes are inher-
ently tied to personality traits, offering clear predictions about
which traits should (not) account for individual differences in
prosocial behavior in which situations. That is, on the one hand,
the well-defined structure of games (Kelley et al., 2003; von
Neumann & Morgenstern, 1944) allows to determine the affor-
dances involved in a game (Table 3). On the other hand, the
conceptualizations (Table 2) and operationalizations of traits allow
to determine whether a trait is conceptually (positively or nega-
tively) linked to one or more of the psychological processes
afforded to be expressed in interdependent situations.3 Below, we
describe each of the four broad affordances, the related psycho-
logical processes, and the traits associated with them.4 Moreover,
we delineate the overlap of the four affordances with general

2 Of note, other affordances may as well be involved in certain situations;
however, the four broad affordances considered here arguably refer to the key,
most general affordances relevant for behavior across a wide variety of
interdependent situations (Kelley et al., 2003; Rusbult & Van Lange, 2003).

3 A detailed summary of operationalizations of the traits, including sample
items, is available in the additional material on the OSF (https://osf.io/dbuk6/).
For each trait in Table 2, we thoroughly reviewed the conceptualizations and
operationalizations of the traits and determined whether the trait has a con-
ceptual (positive or negative) link to one or more of the four broad affordances.
Importantly, in this mapping process, we focused on the conceptualizations
and operationalizations of the traits, without considering additional empirical
evidence that might potentially associate a trait with another affordance as
implied by its conceptualization/operationalization. All authors performed this
mapping independently, and we discussed any disagreement thoroughly until
agreement was reached.

4 The affordances we propose to be provided in interdependent situations
may allow the expression of specific psychological processes which give rise
for certain personality traits to influence behavior. Although traits are thus only
indirectly linked to affordances—namely through said psychological process-
es—we will refer to traits as being (conceptually) linked to affordances in what
follows, given that affordances ultimately provide the opportunity for traits to
become activated and expressed in behavior.
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taxonomies of situational affordances, namely the DIAMONDS
(Rauthmann et al., 2014) and the situation, trait, and outcome
activation (STOA) model (De Vries et al., 2016). However, note
that the affordances specified here are narrower in scope as they
specifically refer to situations of interdependence.

First, interdependent situations may provide an opportunity
to exploit others. Exploitation is possible whenever an individ-
ual can increase her outcome at others’ costs, and particularly
so if she does not need to fear retaliation by the interaction
partner(s). In terms of basic dimensions of interdependence as
specified in Interdependence Theory (Kelley & Thibaut, 1978;
Thibaut & Kelley, 1959), exploitation is possible in situations of
high power (i.e., asymmetry of dependence) and high conflict of
interests (i.e., low degree of correspondence), as well as in one-
shot interactions (Table 3). In fact, all games included in the
meta-analysis provide a possibility for exploitation, except the
Ultimatum Game as responder in which the player can either
accept the proposer’s split or reject it so that both players get
nothing (Table 1). In turn, whenever exploitation is possible, the
situation allows the expression of unconditional concern for oth-
ers’ welfare (e.g., Rusbult & Van Lange, 2008; Van Lange, 2000).
As summarized in Table 2, several traits included in the meta-
analysis are associated with this psychological process (e.g., envy,
honesty-humility, Machiavellianism, sadism), and so predicted to
be expressed in games involving exploitation. The exploitation
affordance has conceptual links to DIAMONDS-Deception and
STOA-Exploitation.

Second, interdependent situations may provide an opportunity to
react to another’s prior behavior, that is, to (positively or nega-
tively) reciprocate (e.g., Axelrod & Hamilton, 1981; Trivers,
1971). For example, reciprocity is possible in sequential interac-
tions when individuals act as second (reacting) player (e.g., Ulti-
matum Game as responder, Trust Game as trustee) or when indi-
viduals interact repeatedly with each other (Table 3). By contrast,
simultaneous decisions in one-shot interactions do not involve
reciprocity. When reciprocity is possible, this allows the ex-
pression of conditional concern for others’ welfare (e.g., Pe-
rugini, Gallucci, Presaghi, & Ercolani, 2003), which is related
to traits such as aggression, agreeableness, envy, and forgive-
ness (Table 2). The reciprocity affordance has conceptual links
to DIAMONDS-Adversity and STOA-Obstruction.

Third, interdependent situations often involve a temporal con-
flict whereby immediate self-interest (e.g., consuming a resource,
taking revenge) can conflict with long-term individual and/or
collective interests (e.g., conserving a resource, maintaining a
profitable relationship; Parks, Joireman, & Van Lange, 2013; Van
Lange, Joireman, Parks, & Van Dijk, 2013). In games, temporal
conflict is present during repeated interactions (e.g., in social
dilemmas) or when players acting first in sequential games need to
consider others’ potential reactions to their selfish behavior (e.g.,
in the Ultimatum Game as proposer; Table 3). When a situation
involves temporal conflict, it affords the expression of self-
regulation of immediate impulse gratification (e.g., Ainsworth &
Baumeister, 2013; Carver & Scheier, 1982), which is associated
with traits such as conscientiousness, impulsivity, and self-control
(Table 2). The temporal conflict affordance has conceptual links to
DIAMONDS- and STOA-Duty.

Finally, interdependent situations may differ in the extent to
which one’s outcome is dependent on others’ unknown behav-
ior. One’s outcome may be independent (one has full power),
somewhat dependent (all have shared power), or fully depen-
dent (one has no power) on others’ actions (see Kelley et al.,
2003, for a formalization of symmetric and asymmetric depen-
dence in games).5 Additionally, one may (or may not) have
knowledge about others’ behavior in the situation prior to
making a decision oneself. When an individual does not have
full power (her outcome is dependent on others’ behavior) and
she only learns about others’ behavior after having made her
decision, the situation involves dependence under uncertainty.

5 Dependence can vary across situations symmetrically—in the case of
mutual dependence, whereby each individual’s outcomes are equally affected
by each other’s behavior—and asymmetrically, such as with power: More
power means that one’s outcomes depend relatively less on others’ actions
(Balliet, Tybur, & Van Lange, 2017; Kelley et al., 2003). Thus, dependence
can increase across situations that involve higher amounts of mutual depen-
dence (i.e., when individuals have equal power), and when individuals have
relatively less power. Power also determines the degree to which a situation
provides a possibility for exploitation. Specifically, if one has full power over
the distribution of outcomes (e.g., in the Dictator Game), one can easily exploit
the other without fearing negative consequences. By contrast, if interaction
partners have shared power (e.g., in the Ultimatum Game), the situation
provides much less possibility to exploit others (see Table 3 and Table 5).

Table 3
Relation Between Characteristics of Interdependent Situations and Broad Situational Affordances

Affordance Situation characteristics

Possibility for exploitation Power (low asymmetrical dependence);
One-shot interaction;
Simultaneous interaction or final move in sequential interaction;
Conflict of interests

Possibility for reciprocity Repeated interaction;
Sequential interaction as individual reacting to other player(s)

Temporal conflict Repeated interaction;
One-shot and sequential interaction as player acting firsta

Dependence under uncertainty Low power (high asymmetrical dependence) or mutual
(symmetrical) dependence;

Simultaneous choice or sequential interaction as player acting first

a This only applies when the second player can react to both a first player’s prosocial and selfish behavior. In
the Trust Game, for example, the trustee can only react when the trustor behaves in a prosocial manner (i.e.,
transfers a nonzero amount). Thus, the Trust Game as trustor does not involve temporal conflict as defined here.

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

38 THIELMANN, SPADARO, AND BALLIET



In games, dependence under uncertainty is, for instance, present
in simultaneous interactions (e.g., social dilemmas) or in se-
quential interactions for players acting first (e.g., Trust Game as
trustor; Table 3). Whenever a situation involves dependence
under uncertainty, it affords beliefs about others’ prosociality to
guide behavior (e.g., Balliet & Van Lange, 2013a, 2013b; Pruitt
& Kimmel, 1977; Thielmann & Hilbig, 2015c), which are
associated with traits such as belief in a just world, psychopa-
thy, and trust propensity (Table 2). The dependence affordance
is the only affordance that has no direct counterpart in other
situational taxonomies. As such, this affordance appears to be
specific to interdependent situations, as also suggested by prior
research relating perceptions of major dimensions of interde-
pendence to the DIAMONDS (Gerpott, Balliet, Columbus,
Molho, & De Vries, 2018).

Importantly, situations may not only differ with regard to
whether an affordance is present or absent, but also with regard to
the degree to which an affordance is present. For example, inter-
dependent situations may vary on the degree to which exploitation
is possible, depending on factors such as power and conflict of
interests (Table 3; see also Footnote 5). To illustrate, in the
Ultimatum Game as proposer, exploitation is possible to a rela-
tively weaker degree because the recipient can punish the proposer
for selfish behavior (and thus, the proposer has less power than the
dictator in the Dictator Game, for instance). By implication, traits
linked to an affordance should show relatively smaller (higher)
relations with prosocial behavior depending on whether the affor-
dance is present to a relatively weaker (stronger) degree.

Taken together, the above reasoning directly implies that the
relations of traits to prosocial behavior in interdependent situations
can be expected to result from the broad, situation-specific affor-
dances and corresponding trait activation: Traits that are linked to
the psychological processes we propose to be afforded in interde-
pendent situations (i.e., unconditional and conditional concern for
others, self-regulation, and beliefs about others’ prosociality) may
be expressed in prosocial behavior, particularly—or even exclu-
sively—in situations providing the respective affordance(s), and
more strongly so in situations providing the affordance to a rela-
tively strong degree. Conversely, traits that are not linked to any of
these psychological processes (see Table 2) should show no asso-
ciations with prosocial behavior, simply because these traits should
not be activated in interdependent situations.

Additional Specific (Sub)Affordances, Social Motives,
and Trait Expression

Although the four broad affordances introduced previously are
arguably necessary to activate certain traits in an interdependent
situation, the mere presence of two of these affordances—exploitation
and reciprocity—may not be sufficient for a trait to become activated
and expressed in behavior. Specifically, even if two interdependent
situations provide the same broad (exploitation and/or reciprocity)
affordance(s), there may remain some variability in the outcome
structure of the situations that can still determine which psychological
processes may be expressed. For example, a trait like inequality
aversion, which is related to unconditional concern for others, may not
be expressed in prosocial behavior in a situation that provides a
possibility for exploitation, but in which at the same time prosocial
behavior maximizes inequality in outcomes (e.g., in the Trust Game as

trustor in which equality in outcomes is usually established by default;
Berg et al., 1995). We refer to such a feature related to the outcome
structure of a situation as a subaffordance of the exploitation and
reciprocity affordances.6

Following Interdependence Theory, we identify six subaffor-
dances that allow for the expression of specific social motives—
and related personality traits—in prosocial behavior (Kelley &
Thibaut, 1978; Thibaut & Kelley, 1959). Social motives refer to
how individuals weigh own outcomes in relation to others’ out-
comes (Griesinger & Livingston, 1973; Messick & McClintock,
1968) and they thus refer to specific aspects of the psychological
processes of unconditional and conditional concern for others that
can be expressed in the presence of the subaffordances. Corre-
spondingly, for all traits linked to unconditional and/or conditional
concern for others, we further specified in the presence of which
subaffordance(s) they should become activated and expressed (see
Table 2), following the same approach as for the mapping of traits
and broad affordances (see Footnote 3). Table 4 provides an
overview of the six subaffordances and the related social motives
we consider here; Figure 1 further provides a graphical illustration
of the social motives (see Liebrand, 1984, for a similar visualiza-
tion).7 Importantly, although some of the social motives are termed
in the same way as personality traits (e.g., altruism, individualism),
the (same-named) motives and traits refer to different concepts.

As for the broad affordances, the well-defined structure of
interdependent situations and formalization within Game Theory
(von Neumann & Morgenstern, 1944) and Interdependence Theory
(Kelley & Thibaut, 1978) allows for the identification of the
subaffordances and corresponding social motives at play in a game
(Thielmann, Böhm, & Hilbig, 2015) to derive predictions about
which traits may be activated to become expressed in behavior.
Table 5 summarizes which subaffordances (for prosocial vs. self-
ish behavior) are provided by each game included in this meta-
analysis.8 Specifically, interdependent situations often provide a
possibility to maximize others’ outcomes (i.e., max(others)),
which affords the motive of altruism to guide prosocial behavior
and which applies to all games considered here. The same holds
for the possibility to minimize others’ outcomes (i.e., min(others)),
which affords the motive of spite to guide selfish behavior. Inter-

6 The exploitation and reciprocity affordances provide opportunities for
actions that are targeted at increasing or decreasing own and/or others’ out-
comes; in turn, the outcomes that can be achieved are determined by the
outcome structure of the situation. By contrast, the affordances of temporal
conflict and dependence under uncertainty do not provide opportunities for
actions that are targeted at achieving certain outcomes for oneself versus
others; rather, temporal conflict provides an opportunity to self-regulate one’s
impulse to behave in a selfish manner, without any reference to the specific
outcomes that can be achieved, and dependence under uncertainty provides an
opportunity to express one’s beliefs about which outcomes others may want to
achieve for the self and others.

7 Social motives are also represented in the model of social value
orientation, which can be understood as the dispositional (i.e., stable)
tendency to let certain social motives guide behavior (e.g., Liebrand &
McClintock, 1988; McClintock, 1972; Murphy & Ackermann, 2014; Van
Lange, 1999).

8 Given that the Prisoner’s Dilemma, the Public Goods Game, and the
Commons Dilemma involve the same (sub)affordances, we summarize
across these three social dilemma games (see also the identical predictions
for trait-behavior relations in the preregistration; https://osf.io/dbuk6/).
However, we report the meta-analytic correlations separated for each game
in the online supplemental materials (Tables S9–S11).
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dependent situations also often provide a possibility to maximize
one’s own outcome (i.e., max(own)) which affords the motive of
individualism, and this predicts selfish behavior whenever the
prosocial choice brings about individual costs (e.g., in the Dictator
Game and social dilemmas), but it can also predict prosocial
behavior when the prosocial choice brings about individual bene-
fits (e.g., in the Ultimatum Game as responder). Interdependent
situations may also provide a possibility to minimize the difference
between own and others’ outcomes (i.e., min(own � other)), as is,
for instance, the case in the Dictator Game and the Trust Game as
trustee. These situations afford the expression of the motive of
fairness. Conversely, situations may provide a possibility to max-
imize inequality in outcomes (i.e., max(own � other)) which
affords the motive of competitiveness to guide selfish behavior, as
holds for all games considered here. Finally, interdependent situ-
ations may provide a possibility to increase the sum of players’
outcomes (i.e., max(own � other); e.g., in social dilemmas), af-
fording the motive of social welfare to guide behavior.

Taken together, the fine-grained structural differences between
interdependent situations with regard to which outcomes can be
achieved for the self and others provide specific subaffordances for
prosocial versus selfish behavior. By implication, other games than
the ones considered here may provide very different sets of sub-
affordances, including situations in which the social motives of
altruism, competitiveness, and spite may not guide behavior.
Moreover, most (game) situations actually involve multiple sub-
affordances (see Table 5) and thus multiple social motives can
guide the same behavior. Indeed, isolating one specific motive as
underlying mechanism of behavior will often require comparison
of choices across several games involving different subaffordances
(e.g., Bardsley, 2008; Engelmann & Strobel, 2004; Hilbig, Kies-
lich, Henninger, Thielmann, & Zettler, 2018; Poppe & Utens,
1986; Yamagishi & Sato, 1986) or directly asking individuals
about the motives for their choices (e.g., Barrett & Dannenberg,
2012; Colman & Stirk, 1998; Haesevoets, Reinders Folmer,
Bostyn, & Van Hiel, 2018; Insko, Wildschut, & Cohen, 2013).

Mapping Affordances in Games Onto Personality
Traits: Overview of Hypotheses

As detailed previously, our framework rests on the notions that
(a) the structural features of interdependent situations determine
the affordances a situation provides and (b) traits may be activated

in the presence of (some of) the affordances depending on their
conceptualization and operationalization. Figure 2 provides an
overview of this framework, summarizing which broad affor-
dances and subaffordances allow for the expression of which
psychological processes, social motives, and related traits. Inte-
grating these perspectives provides several predictions about
which traits should (not) relate to prosocial behavior in which
games, as summarized in Table 5.

Specifically, if a trait was linked to a broad affordance and—in
case of the affordances of exploitation and reciprocity—a subaf-
fordance provided in a game, we predicted that the trait will relate
to prosocial behavior in this game. To illustrate, empathy is pre-
dicted to have a positive association with prosocial behavior in all
games included in the meta-analysis because this trait should be
expressed in the presence of the broad affordances of exploitation
and reciprocity—and each game included here either provides a
possibility for exploitation, reciprocity, or both—and the subaffor-
dance of max(other), which is again provided in all games con-
sidered here. By contrast, we predicted that a trait will not relate to
prosocial behavior in a game if (a) the trait was not linked to any
of the four broad affordances (e.g., emotional intelligence, extra-
version, positive affect), (b) the trait was linked to the affordances
of exploitation and/or reciprocity, but not to any of the correspond-
ing subaffordances in the game, or (c) the trait was linked to the
affordances of exploitation and/or reciprocity and to multiple
subaffordances in the game which, however, afforded conflicting
(i.e., prosocial vs. selfish) behaviors. Returning to our example
from above, even though inequality aversion is conceptually linked
to the affordance of exploitation, we predicted no (positive) asso-
ciation with prosocial behavior in the Trust Game as trustor (which
provides a possibility for exploitation). This is because the game
does not allow one to minimize the difference between own and
others’ outcomes—because equality in outcomes is established by
default (trustor and trustee receive the same endowment; Berg et
al., 1995)—which is, however, the only subaffordance that should
allow inequality aversion to become expressed. Likewise, we
predicted no (negative) relation between narcissism and prosocial
behavior in the Ultimatum Game as responder even though nar-
cissism is related to all (broad and sub)affordances provided in this
game. However, the two subaffordances afford different behaviors
(i.e., whereas max(own) affords prosocial behavior, max(own �

Table 4
Relation Between Characteristics of Interdependent Situations, Subaffordances, and Social Motives

Situation allows to . . . Subaffordance Social motive

. . . maximize others’ outcomes max(other) altruism

. . . minimize the (absolute) difference between own and others’ outcomes min(|own � other|) fairness

. . . maximize the sum of own and others’ outcomes max(own � other) social welfare

. . . maximize one’s own outcome max(own) individualism

. . . maximize the difference between own and others’ outcomes max(own � other) competitiveness

. . . minimize others’ outcomes min(other) spite

Note. Subaffordances are only relevant in situations providing the broader affordances of exploitation and reciprocity. Subaffordances for prosocial
motives in the upper part of the table, subaffordances for selfish motives in the lower part of the table. Although the names of some social motives are
equivalent to the names of some of the traits (see Table 2), motives and traits refer to distinct constructs. max() � possibility to maximize; min() �
possibility to minimize; other � others’ outcomes; own � own outcomes.
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other) affords selfish behavior), which is why narcissism should
not relate to behavior in this game.

Moreover, we considered the degree to which a (broad) affor-
dance is present in a game to further specify whether one would
expect a relatively strong (��/� �) or a relatively weak (�/�)
relation between a trait and prosocial behavior in a game. As
sketched above, the Ultimatum Game as proposer and the Trust
Game as trustor, for instance, provide a relatively weaker possi-
bility for exploitation because in both these games the second
player (i.e., the recipient and trustee, respectively) has the oppor-
tunity to react to the first player’s choice—and thus to impose
costs on her. Therefore, traits linked to exploitation (e.g., social
value orientation) should have a weaker association with behavior
in these games than with behavior in the other games in which
interaction partners cannot react to one’s behavior and the affor-

dance of exploitation is thus present to a stronger degree (e.g.,
Dictator Game, Trust Game as trustee; see also Table 3).

Taken together, for each trait we first considered whether it was
related to a broad affordance present in a game.9 If a trait was
related to the exploitation and/or reciprocity affordances, we fur-
ther specified whether the trait was also related to a subaffordance
provided in the game and if so, whether multiple subaffordances
linked to the trait afforded the same or opposing behaviors. Fi-
nally, if a trait was identified to relate to behavior in a game, we
further specified whether the relation should be relatively strong or
weak, depending on the degree to which the related (broad) affor-
dance was present in the game. Figure 3 provides a graphical
illustration of this sequential process of generating hypotheses in
terms of a decision tree, and Table 6 further demonstrates the
application of this decision tree for a few example traits and
games. Moreover, Table S2 in the online supplemental materials
provides a detailed (verbal) description about how we arrived at
the predictions for each trait listed in Table 5. Comparing these
predictions with the results of the meta-analysis offers a critical
test of whether traits that are conceptually linked to any of the four
broad affordances (and subaffordances)—or several of them—are
more strongly related to prosocial behavior. As such, the meta-
analysis can enhance our understanding of when (i.e., in the
presence of which affordances) and how (i.e., through which social
motives) associations between certain personality traits and proso-
cial behavior in interdependent situations may come about.

Bandwidth-Fidelity Dilemma and Models of Basic
Personality Structure

Traits can differ in their breadth or bandwidth, respectively:
Whereas narrow traits are relatively specific, homogenous, and
facet-like, broad traits are more general, heterogeneous, and factor-
like. The choice between narrow and broad traits is traditionally
referred to as the bandwidth-fidelity dilemma (Cronbach & Gleser,
1965; Ones & Viswesvaran, 1996): “the more fine-grained, nar-
row, and specifically defined personality variables are, the greater
the conceptual clarity and interpretability of empirical results due
to greater homogeneity in the construct being tapped into” (Ones
& Viswesvaran, 1996, p. 620). This increased specificity of narrow
traits may, in turn, result in a stronger overlap with the to-be-
predicted criterion, an argument that has also been raised to ac-
count for differences in the relation between attitudes and behavior
(e.g., Fishbein & Ajzen, 1975). In line with this reasoning, narrow
traits may indeed outperform broad traits in their predictive ability
(e.g., Ashton, Paunonen, & Lee, 2014; A. De Vries, De Vries, &
Born, 2011; McAbee, Oswald, & Connelly, 2014; Paunonen, Had-
dock, Forsterling, & Keinonen, 2003; Steel, Schmidt, Bosco, &
Uggerslev, 2019).

Transferred to interdependent situations, narrow traits may yield
particularly strong relations to prosocial behavior because they
may specifically tap into any of the psychological processes af-
forded in these situations. However, one may likewise argue that

9 Given that evidence on the intuitive nature of cooperation (Bouw-
meester et al., 2017; Rand et al., 2012) has generally questioned whether
traits (and states) related to more deliberate versus intuitive processing
should at all relate to prosocial behavior, our analysis of traits linked to
self-regulation is thus mostly exploratory (see also our preregistration).

ot
he

rs
’ o

ut
co

m
es

own outcome

fairness

individualism

social welfare

competitiveness

spite

altruism

0

+

–

+

Figure 1. Social motives guiding behavior in interdependent situations in
the presence of corresponding subaffordances. Motives above the x axis
constitute prosocial motives (i.e., individuals positively weigh others’
outcomes in their decisions); motives at or below the x axis constitute
selfish motives (i.e., individuals neglect or even negatively weigh others’
outcomes in their decisions). Motives that negatively weigh one’s own
outcome are not depicted here or considered in our theoretical framework
because these motives are rarely expressed in behavior in games (Kuhlman
& Marshello, 1975; Liebrand & Van Run, 1985) and are thus also usually
not assessed (Murphy & Ackermann, 2014). Although the names of some
social motives are equivalent to the names of some of the traits (see Table
2), motives and traits refer to distinct constructs.
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broad traits can have higher predictive validity than narrow traits
due to capturing several relevant psychological processes at once.
In turn, if broad traits relate as strongly to prosocial behavior
as narrow traits, this would call for an account of individual
differences in prosocial behavior based on broad traits. Specifi-
cally, broad traits can be expected to explain a greater variety of
behaviors than narrow traits, and specifying more and more narrow
traits will necessarily result in construct inflation, at least across
criteria. The meta-analysis allows for comparison of the predictive
validity of narrow versus broad traits to inform how much speci-
ficity is needed on the level of traits to account for individual
variation in prosocial behavior.

In a similar vein, we also aimed at offering a critical test of the
two most established models of basic personality structure—the
FFM (McCrae & Costa, 1987, 1999) and the HEXACO model
(Ashton & Lee, 2007; Ashton, Lee, & De Vries, 2014)—with
regard to how (well) they account for individual differences in
prosocial behavior. Whereas the FFM has become the most fre-
quently used personality model since its conception in the 1980s
(Ozer & Benet-Martínez, 2006), the HEXACO model has been
proposed more recently based on lexical studies across a variety of
languages (Ashton & Lee, 2007; Ashton et al., 2004). A key
difference between the two models refers to how trait prosociality
is conceptualized.10 In the FFM, prosocial tendencies are basically
a question of agreeableness, which globally captures “the motiva-
tion to cooperate (vs. acting selfishly) in resource conflicts”
(Denissen & Penke, 2008, p. 1285). By contrast, in the HEXACO
model, two types of prosocial tendencies are distinguished—un-
conditional and conditional tendencies (Trivers, 1971)—and these
are captured in honesty-humility and agreeableness (see Table 2
for definitions).

Whether this distinction between unconditional (nonexploit-
ative) and conditional (nonretaliatory) tendencies (Hilbig, Thiel-
mann, Klein, & Henninger, 2016; Hilbig, Zettler, Leist, & Heyd-
asch, 2013) indeed justifies inclusion of an additional (sixth) basic
personality dimension, or whether honesty-humility simply repre-
sents a blend of FFM agreeableness, has evoked some debate:
“honesty and humility correspond conceptually and empirically to
the Straightforwardness and Modesty facets of Agreeableness
[. . .], as assessed by the Revised NEO Personality Inventory”
(McCrae & Costa, 2008, p. 167; for similar arguments, see, e.g.,
DeYoung, 2015; van Kampen, 2012). The meta-analysis can in-
form this debate by testing the predictions of the HEXACO model
vis-à-vis the FFM in the context of prosocial behavior. Specifi-
cally, according to the conceptualizations of honesty-humility and
agreeableness in the HEXACO model, honesty-humility should
specifically relate to behavior in situations providing an opportu-
nity to exploit others (e.g., Dictator Game). By contrast, HEXACO
agreeableness should specifically relate to behavior in situations
providing an opportunity to react to others’ behavior (e.g., Ulti-
matum Game as responder; Table 5). FFM agreeableness, in turn,
should yield comparable relations to prosocial behavior in all
situations: Given the broad nature of FFM agreeableness capturing

10 Moreover, the HEXACO model incorporates a modified (rotated)
version of FFM neuroticism, termed emotionality in the HEXACO model
(e.g., Ashton et al., 2014). We therefore consider these two dimensions as
separate traits in our meta-analysis.T
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both unconditional and conditional prosocial tendencies (Costa,
McCrae, & Dye, 1991), it should be expressed in situations pro-
viding a possibility to exploit and in situations providing a possi-
bility to reciprocate. Taken together, we therefore expected that
HEXACO honesty-humility and agreeableness will show stronger
and more differentiated relations with prosocial behavior across
games than FFM agreeableness.

Moderators of the Relation Between Personality and
Prosocial Behavior

Interdependent situations as modeled in games can be imple-
mented in different ways, which may ultimately affect behavior.
We therefore also aimed at examining how different structural and
methodological implementations of the games—including the de-
gree of conflict of interests, repetition of interaction, behavior-
contingent incentives, and experimental deception—may influence
the observed relations between traits and prosocial behavior.

Conflict of Interests

A critical feature of interdependent situations modeled in social
dilemmas is the degree of conflict of interests: The higher the
conflict of interests, the more tempting is exploitation as compared
to cooperation. Variation in conflict of interests should thus par-
ticularly affect the expression of traits related to unconditional
concern for others as afforded by the possibility to exploit (e.g.,
Hilbig et al., 2018; Zettler, Hilbig, & Heydasch, 2013).

Specifically, we tested the hypothesis that traits positively
linked to unconditional concern for others (e.g., social value
orientation) yield stronger (more positive) relations with proso-
cial behavior when conflict of interests is high (i.e., individuals
high on these traits may even—and specifically— cooperate
when exploitation is tempting). Conversely, for traits negatively
linked to unconditional concern for others (e.g., Machiavellian-
ism), one can derive two alternative hypotheses based on prior
research. On the one hand, these traits may yield stronger (more
negative) relations to prosocial behavior when conflict of in-
terests is high, thus showing a reversed pattern as traits posi-
tively linked to unconditional concern for others. This hypoth-
esis is implied by the strong negative relation between traits that
are positively versus negatively linked to unconditional concern
for others (e.g., between honesty-humility and the Dark Triad
traits narcissism, Machiavellianism, and psychopathy; Lee et
al., 2013; Muris, Merckelbach, Otgaar, & Meijer, 2017). On the
other hand, traits that are negatively linked to unconditional
concern for others may also yield stronger (more negative)
relations with prosocial behavior when conflict of interests is
low. This hypothesis is implied by evidence on the dark core of
personality (Moshagen, Hilbig, & Zettler, 2018), which sug-
gests that dark traits are more than the negative pole of bright
traits because they are “additionally defined by inflicting dis-
utility on others” (p. 682). In other words, traits negatively
linked to unconditional concern for others seem to particularly
capture variance in spiteful (and related) behavior, suggesting

Temporal conflict

self-regulation

e.g., collectivism, 
conscientiousness, 

impulsivity, 
pro-environmentalism, 

self-control, 
self-presentation
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Opportunity for…
max(other)
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…and related traits
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through the motives of…
altruism
fairness
social welfare
individualism
competitiveness
spite

Figure 2. Overview of the affordance-based theoretical framework of individual differences in prosocial
behavior. FFM � Five Factor Model; max() � possibility to maximize; min() � possibility to minimize; other �
others’ outcomes; own � own outcomes.
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that individuals high on these traits may even be less willing to
cooperate than individuals low on these traits when conflict of
interests is low and when their uncooperative behavior can thus
create discord in situations that lack it.

Repetition of Interaction

Another key feature of interdependent situations is repetition of
interaction. In one-shot interactions, the same individuals interact
with each other only once; in repeated interactions, the same
individuals interact with each other for several rounds, (usually)
knowing about others’ behavior in previous rounds. Thus, games
involving repeated interaction (and feedback about own and/or
others’ prior behavior) provide an opportunity to reciprocate as
well as to self-regulate one’s impulse to behave in a selfish manner
(to prevent that others will retaliate, creating a temporal conflict).
We therefore tested whether traits related to conditional concern
for others and/or self-regulation will show stronger relations with
prosocial behavior in repeated interactions (with feedback) than in
one-shot interactions.

Behavior-Contingent Incentives

The use of behavior-contingent incentives versus hypothetical
decisions is another potentially critical variation in the implemen-
tation of games (Baron, 2001; Camerer & Hogarth, 1999; Gneezy,
Meier, & Rey-Biel, 2011) that may moderate the effect of person-
ality traits on prosocial behavior. On the one hand, the relation
between traits and prosocial behavior may be stronger if behavior
is only hypothetical. Specifically, hypothetical decisions may be
prone to the same type of socially desirable responding (e.g.,
Baron, 2001; Moshagen, Hilbig, & Musch, 2011; Thielmann,
Heck, & Hilbig, 2016) as self-reports of (evaluative) personality
traits (e.g., Dunning, Heath, & Suls, 2004; Robins & John, 1997;
Sedikides, 1993). Thus, especially for evaluative traits, correla-
tions might be inflated in hypothetical games. On the other hand,
the relation between personality and prosocial behavior may be
weaker in hypothetical games: Given that hypothetical behavior is
costless, individuals may generally behave more prosocially to
appear nice and/or to protect their positive self-image (Mazar,
Amir, & Ariely, 2008; Ploner & Regner, 2013), and this tendency

Is the trait linked to a broad 
affordance provided in the game?

Is the trait linked to the exploitation 
or reciprocity affordance?

Is the trait linked to a 
subaffordance?

Is the broad affordance present to 
a relatively strong degree?

Do the subaffordances the trait is 
linked to afford opposing 

behaviors?

YES NO

null relation
predicted

null relation 
predicted

Is the broad affordance present to 
a relatively strong degree?

relatively strong 
relation predicted 

(++ / – –)

relatively weak 
relation predicted 

(+ / –)

relatively strong 
relation predicted 

(++ / – –)

relatively weak 
relation predicted 

(+ / –)

null relation 
predicted

YES NO

YES NO YES NO

YES NO

YES NO

Figure 3. Decision tree for generation of hypotheses.
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may even be more pronounced in selfish individuals (Hilbig,
Moshagen, & Zettler, 2015). However, evidence on the moderat-
ing role of incentives on the link between personality traits and
prosocial behavior is mixed (Balliet et al., 2009; Ben-Ner, Kramer,
& Levy, 2008; Lönnqvist, Verkasalo, & Walkowitz, 2011), thus
calling for a large-scale meta-analytic test across traits and inter-
dependent situations.

Experimental Deception

Finally, we considered experimental deception as a potential
moderator of the relation between personality and prosocial be-
havior in games. Deception is typically understood as the inten-
tional and explicit misinformation of participants about a study’s
purpose or the experimental task and setup (e.g., Hertwig &
Ortmann, 2008a, 2008b). In economic games, experimenters may,
for instance, misinform individuals that they are interacting with a
real other although they are actually interacting with a computer
that follows a preprogrammed strategy. In (social) psychology, the
use of deception appears to be common practice (Hertwig &
Ortmann, 2008a, 2008b), whereas there is a proscription against
deception in economics (Hertwig & Ortmann, 2001). Indeed, re-
search suggests that deception can have unintended effects on
individuals’ behavior by triggering suspicion and second-guessing
(Ortmann & Hertwig, 2002). Correspondingly, we tested whether
deception to some extent suppresses the expression of personality
in prosocial behavior.

Method

The overall objectives and hypotheses as well as the inclusion
criteria and analytic procedure were preregistered before any anal-
yses were conducted.11

Search for Studies

The search for eligible studies involved multiple steps (for a
corresponding PRISMA flow diagram, see Figure S1 in the online

supplemental materials). First, we searched for studies on person-
ality and prosocial behavior in resource allocation games. There-
fore, in January 2018, we searched several scientific databases
(i.e., Academic Search Premier, Business Source Premier, Econ-
Lit, PsycINFO, PsycARTICLES, Web of Science) as well as
Google Scholar and ProQuest for relevant English-language arti-
cles, working papers, theses, and proceedings using the following
search string: (“Dictator game” OR “Ultimatum game” OR “Trust
game” OR “Investment game”) AND (“Personality” OR “Trait”).
Moreover, we searched the references of prior meta-analyses on
personality and prosocial behavior for additional studies (Balliet et
al., 2009; Balliet & Van Lange, 2013b; Kline et al., 2019; Pletzer
et al., 2018; Zettler et al., in press; Zhao & Smillie, 2015). Overall,
this resulted in 1,200 documents (after excluding duplicates).

Second, we screened all English-language documents included
in the Cooperation Databank (Spadaro, Tiddi, Columbus, & Bal-
liet, 2019) for relevant studies on personality and prosocial behav-
ior in social dilemmas. This database comprises the entire history
of research on human cooperation, and it is currently under devel-
opment at the Amsterdam Cooperation Lab. Literature searches for

11 The preregistration can be accessed via https://osf.io/dbuk6/. Al-
though we derived our predictions based on the proposed theoretical
framework, we acknowledge that this framework (including the four broad
affordances) is not yet detailed in the preregistration. Moreover, in the
process of data collection, we identified additional trait categories that are
conceptually linked to the relevant affordances, but for which we did not
specify predictions in the preregistration (e.g., morality, identity- and
society-related attitudes). Based on our general theoretical approach, we
specified hypotheses for these traits, too. Likewise, we refined the prereg-
istered predictions that were based on the level of broad trait categories to
conform with the features of the specific traits belonging to a category.
Thus, some predictions detailed in the preregistration slightly differ from
those presented here, and new predictions are added (see Table 5). For
example, for all traits in the active prosociality category but social value
orientation, we slightly adapted the predictions for certain games based on
the specific conceptualizations and operationalizations of the traits. None-
theless, all hypotheses were specified a priori, that is, before any analyses
were conducted.

Table 6
Examples of Hypotheses Using the Decision Tree (Figure 3)

Trait Game

Is the trait
related to
a broad

affordance
in the
game?

Is the trait
linked to

EX and/or
RE?

Is the trait
linked to a

subaffordance
in the game?

Do the
subaffordances

afford
opposing

behaviors?

Is the broad
affordance

present to a
relatively strong

degree? Prediction

Honesty-humility DG YES YES YES NO YES ��
UG responder NO � � � � Ø
TG trustor YES YES YES NO NO �

Inequality aversion DG YES YES YES NO YES ��
UG responder YES YES NO � � Ø
TG trustor YES YES NO � � Ø

Narcissism DG YES YES YES NO YES � �
UG responder YES YES YES YES � Ø
TG trustor YES YES YES NO NO �

Trust propensity DG NO � � � � Ø
UG responder NO � � � � Ø
TG trustor YES NO � � YES ��

Note. EX � exploitation affordance; RE � reciprocity affordance; DG � Dictator Game; TG � Trust Game; UG � Ultimatum Game. ��/� � �
(relatively) strong positive/negative relation, �/� � (relatively) weak positive/negative relation, Ø � no relation.
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the Cooperation Databank had been conducted in September and
October 2015 as well as in January 2018, including the following
steps: (a) searching the PsycINFO, Web of Science, and Google
Scholar databases as well as online university library repositories
using the search string (“Public goods dilemma�” OR “Public
good�” OR “Public good� game�” OR “Prisoner’s dilemma�” OR
“Voluntar� contribut� experiment�” OR “Voluntary contribution
mechanism” OR “Social dilemma” OR “Mixed-motive game�”
OR “Resource dilemma�” OR “Matrix games” OR (“Cooperation”
AND “Experiment”) OR “Common pool game” OR “Give-some
dilemma” OR “Take-some dilemma” OR “Give-some game” OR
“Take-some game”); and (b) checking the references of several
published review articles and chapters, meta-analyses, and books
on social dilemmas. Overall, these searches yielded 2,664 English-
language documents (after excluding duplicates).

Next, we screened all 3,864 documents concerning their eligi-
bility for the meta-analysis and identified 692 documents that
reported one or multiple relevant studies12 assessing at least one
personality trait together with behavior in at least one of the six
games considered here. However, for several of these studies,
information on (some of) the zero-order correlations between
personality traits and prosocial behavior was missing (e.g., because
certain traits and/or trait measures were beyond the scope of
interest in the current document or because only results from
multiple regression analyses were reported). We therefore con-
tacted 385 corresponding authors of 456 documents and asked for
the missing effect sizes. If authors did not reply within four to six
weeks, we sent a reminder (and usually a second one after another
four to six weeks). Overall, 236 authors (61.2%) responded to our
request, and 196 (50.9%) were able to provide the requested data
for 312 studies in total.

Finally, in June 2018, we sent out several calls for (published
and unpublished) data via the listservs of the Economic Science
Association, the European Association for Decision Making, the
European Association of Personality Psychology, the European
Association of Social Psychology, the German Psychological As-
sociation, the International Conference on Social Dilemmas, and
the Society for Judgment and Decision Making as well as via
social-media postings (e.g., Twitter) and the website of the Am-
sterdam Cooperation Lab. Moreover, whenever contacting authors
for missing data in a published document (see above), we asked
them for additional published or unpublished data. Overall, this
yielded another 94 eligible documents, 31 of which were published
articles or working papers (which were not identified in one of the
previous literature searches) and 63 of which were unpublished
articles, theses, or raw data sets. Collection of data closed on
November 30, 2018.

In sum, we identified 786 documents comprising 1,001 studies
including data relevant for the current meta-analysis. However, for
191 studies, no useful data on the relation between personality and
prosocial behavior was (made) available. Moreover, another 40
studies had to be excluded because they only considered traits for
which there was insufficient data available across studies to per-
form meta-analysis (a list of all traits for which data was insuffi-
cient is provided in the additional materials on the OSF; https://
osf.io/dbuk6/). Thus, the meta-analysis was based on a total
number of 590 documents comprising 770 studies and 3,523
unique effect sizes involving N � 152,077 participants.

Inclusion Criteria

To be included in the meta-analysis, studies had to fulfill the
following criteria:

1. At least one personality trait according to the definition
from above (DeYoung, 2015) had to be assessed, using
established multiple- or single-item scales, ad hoc created
scales, or behavioral measures. We only excluded behav-
ioral risk-taking measures (e.g., lottery-choice decisions;
Holt & Laury, 2002) based on evidence showing that
these measures “may capture states rather than a general
and stable trait” (Frey, Pedroni, Mata, Rieskamp, &
Hertwig, 2017, p. 8; see also Pedroni et al., 2017).

2. At least one of the following games (i.e., Dictator Game,
Ultimatum Game, Trust Game, Prisoner’s Dilemma,
Public Goods Game, Commons Dilemma) had to be used
to measure prosocial behavior. We also included studies
using slight variations of a relevant game if (and only if)
the interdependent structure modeled was sufficiently
similar to the standard game, in the sense that it involved
the same (sub)affordances. For example, we excluded
studies in which participants acted as second player in
social dilemmas with sequential protocol and feedback
(i.e., players choosing one after the other, with knowl-
edge about the previous players’ choices) given the
change in the interdependent structure (i.e., no depen-
dence under uncertainty involved). We also excluded
team games (Bornstein, 2003) in which groups interact
with each other.

3. The game(s) had to involve a social interaction among
humans, at least allegedly. That is, we only included
studies in which participants interacted (or believed to
interact) with another person rather than knowing that
they interacted with a computer or robot.

4. Data had to be based on adult participants (aged 18 and
above).

5. There had to be sufficient data available (either in the
document/corresponding supplemental materials or pro-
vided upon request) to code the effect size(s).

Coding of Effect Sizes

We used Pearson’s product-moment correlation coefficient r as
the measure of effect size. Whenever effect sizes were reported in
different metrics, we transformed them into r using appropriate
conversion formulas (e.g., Borenstein, Hedges, Higgins, & Roth-
stein, 2011; Lakens, 2013). Moreover, whenever a study reported
multiple effects contributing to the same meta-analytic effect size
estimate (e.g., if a study assessed one and the same construct using
two different measures, or if a study reported separate effects of a

12 In the screening process, we took great care to identify potential
sample overlap between studies due to data being used repeatedly in
multiple documents. This led to the exclusion of 43 documents reporting
the same data as another (included) document.
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trait in two variants of the same game), we averaged these effects,
taking into account the intercorrelation(s) of the to-be-averaged
variables (Hunter & Schmidt, 2004). If these intercorrelations were
not available, we conservatively assumed perfect redundancy.
Likewise, when meta-analyzing effects across all games, we ag-
gregated the corresponding effects in all studies assessing behavior
in multiple games, conservatively assuming perfect convergence
across the games. Overall, this procedure ensured that each inde-
pendent sample contributed only once to a given meta-analytic
effect size estimate. The R script for transformation and aggrega-
tion of effect sizes is available in the additional materials on the
OSF (https://osf.io/dbuk6/).

To build (classes of) traits consisting of sufficiently equivalent
constructs that can be meaningfully aggregated in the meta-
analysis, we thoroughly reviewed the definitions and operational-
izations of all constructs assessed in the single studies. Moreover,
two experts in personality psychology independently reviewed our
initial classification which we revised correspondingly based on
their feedback. Table 2 summarizes the 51 traits we identified
through this procedure; in the additional materials on the OSF
(https://osf.io/dbuk6/) we further provide information on the mea-
sures each trait is composed of.

To aggregate effect sizes, we relied on random-effects psycho-
metric meta-analysis with sample-size weights (Hunter & Schmidt,
2004). Whenever possible, we applied a correction for attenuation
(Spearman, 1904) based on Cronbach’s alpha estimate of internal
consistency to account for unreliability of the trait measures. If
Cronbach’s alpha was not available or if effect sizes involved
single item measures, we conservatively assumed perfect reliabil-
ity, thus refraining from disattenuation. Moreover, no correction
for attenuation was applied to effect sizes derived from latent
variable models (e.g., structural equation models) given that such
models inherently correct for measurement error. Effect sizes per
study (disattenuated correlations) are provided in the additional
materials (https://osf.io/dbuk6/).

Coding of Study Characteristics

Coding of the data was conducted by the first author and the
team of the Cooperation Databank. The latter (databank) coding
was thoroughly checked by the first author to fit the coding of
study characteristics for the current analysis. Nonetheless, we
report Cohen’s � (Cohen, 1960; irr package in R; Gamer, Lemon,
Fellows, & Singh, 2019) as index of interrater agreement for the
key study characteristics, based on a subset of (social dilemma)
studies included in the Cooperation Databank for which the cor-
responding information was available (131 � k � 216). Impor-
tantly, interrater agreement was very high (Landis & Koch, 1977;
McHugh, 2012) for all variables (.85 � � � .99). Table S1 in the
online supplemental materials provides an overview of all vari-
ables coded. However, several of these variables were merely
included for exploratory reasons, and they are therefore neglected
in what follows.

Game type. The type of game to which an effect size referred
was a key variable in our coding. For games with asymmetric
player roles (Ultimatum and Trust Game), we further distinguished
between the two roles (i.e., proposer vs. responder, trustor vs.
trustee), and we treat these roles as different games in our analysis.
Overall, all games were represented well in our analysis, compris-

ing 1,145 effects (32.5%) for social dilemmas, 796 effects (22.6%)
for the Dictator Game, 432 effects (12.3%) for the Trust Game as
trustor, 410 effects (11.6%) for the Ultimatum Game as responder,
380 effects (10.8%) for the Trust Game as trustee, and 360 effects
(10.2%) for the Ultimatum Game as proposer.

Conflict of interests. We coded the degree of conflict of
interests between players’ payoffs in social dilemmas (� � .89 for
the Prisoner’s Dilemma, � � .85 for the Public Goods Game). One
way to express conflict of interests is the K index (Rapoport &
Chammah, 1965; Vlaev & Chater, 2006), which provides a mea-
sure of the relation between payoffs resulting from the possible
combination of players’ choices. Traditionally, K is used to de-
scribe conflict of interests in the Prisoner’s Dilemma; however, it
can also be applied to other social dilemmas such as the Public
Goods Game13—which represents a N-player variant (N � 2) of

the two-player Prisoner’s Dilemma. Formally, K �
�R – P�
�T – S� , with R

denoting the payoff for mutual cooperation (reward), P for mutual
defection (punishment), T for unilateral defection (temptation),
and S for unilateral cooperation (sucker). In games with continuous
choice—in which players decide how much to contribute to a
group account—cooperation means to contribute the maximum
amount possible whereas defection means to contribute nothing.
The K index ranges between 0 and 1, given that social dilemmas
with conflicting interests are characterized by T � R � P � S. The
higher K is, the lower is the relative gain from defection over
cooperation (i.e., T – R and P – S)—and thus the temptation to
defect. In the studies considered in the meta-analysis, the mean
level of K was M � 0.4 (SD � 0.1). We tested whether conflict of
interests (as measured by K) moderates the relation between per-
sonality and prosocial behavior in the Prisoner’s Dilemma and the
Public Goods Game.

Repetition and feedback. We coded whether a game in-
volved one-shot interaction (i.e., the same players interact with
each other only once) or repeated interaction (i.e., the same
players interact with each other for several rounds; � � .94).
Whenever a game involved repeated interaction, we further
coded whether participants received feedback about others’
behavior in previous rounds (� � .88). We investigated the
potential moderation by repetition of interaction (with feed-
back) on the relation between personality and prosocial behav-
ior in social dilemmas, given that repeated interaction has been
restricted almost exclusively to these games (i.e., 93.9% of all
instances of repeated interaction in our meta-analysis came
from social dilemmas). Among those studies using social di-
lemmas, 244 (56.6%) implemented one-shot interaction
whereas 138 (32.0%) implemented repeated interaction with
feedback (Md � 18 iterations; M � 28.4, SD � 37.5; for 49
studies, i.e., 11.4%, the status of repetition was unknown).

Group size. Games can be played in dyads or in groups (of
variable size). We therefore coded the number of players inter-
acting with each other in a game (� � .99). The majority of

13 A more common way to express the degree of conflict of interests in
the Public Goods Game is the marginal per-capita return (MPCR; Isaac,
Walker, & Thomas, 1984), which refers to the ratio of the factor m, by
which contributions to the group account are multiplied, to the group size
N (i.e., m

N). In the current analysis, MPCR and K showed a strong positive
correlation (r � .59), reflecting that both are indicators of conflict of
interests.
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games involved dyads (77.7%; for 3.8% of games group size
was unknown). In turn, interactions involving groups were
almost exclusively implemented in social dilemmas. Group
sizes in social dilemmas ranged up to 1,000, with a median of
4.

Incentives. We coded whether a game involved behavior-
contingent incentives or hypothetical decisions (� � .93). Incen-
tives could be provided to all participants for all decisions (full-
payment incentive scheme), to all participants for some decisions
(random-payment incentive scheme), to some participants for all
decisions (random-lottery incentive scheme), or to some partici-
pants for some decisions (random-payment-and-lottery incentive
scheme), and they could be of any type (including, e.g., small gifts,
although most were monetary in nature). Games in which partic-
ipants were only led to believe that they will receive behavior-
contingent incentives but actually received a flat fee or no incen-
tives at all were conservatively excluded from the moderation
analyses. Overall, most of the games (72.2%) were implemented
with behavior-contingent incentives; 16.2% were played truly hy-
pothetically, and for 5.9% of games it was unknown whether
incentives were provided.

Experimental deception. We coded whether a study involved
deception (� � .89). Deception was defined as intentionally mis-
informing participants about any aspect of the game (e.g., the
interaction partner, the payment). Importantly, a study was not
considered to involve deception if certain information about the
(background of the) study was withheld from participants (see,
e.g., Hertwig & Ortmann, 2008a). Most studies (60.1%) did not
involve deception; around one third (34.5%) involved deception,
and for 5.3% it was unknown.

Additional study characteristics. To provide more detailed
information on the studies included in the meta-analysis, we coded
several additional variables for which we provide a summary in
what follows: Females and males were almost equally represented
in the samples, with 54.0% female participants. The average age of
participants was 26.3 years (SD � 7.76; Md � 23.0). Studies came
from 46 different countries, with the majority coming from the
U.S. (33.4%), Germany (22.6%), the Netherlands (9.4%), and
Great Britain (5.6%). Most of the studies collected data in the
laboratory (72.8%) or on the Internet (20.5%); only a few studies
collected data in the classroom (2.5%) or in the (lab in the) field
(2.1%).

Year of publication of documents ranged from 1960 to 2019,
with a median of 2014. This clearly shows the recent upsurge of
interest in the study of individual differences in prosocial behavior.
The majority of documents were journal articles (81.0%), followed
by (published or unpublished) theses (7.0%), unpublished (raw)
data sets (5.1%), and (published or unpublished) working papers
(4.6%). In turn, demonstrating the success of our efforts to include
as much unpublished data as possible, 54.8% of all effect sizes
were unpublished at the time of data collection. Almost all effect
sizes (92.6%) were (made) available as correlation coefficient r,
thus requiring no transformation at all. Otherwise, most effects
were available as standardized regression coefficient 	 (2.6%) or
as standardized mean difference Cohen’s d (1.8%). Finally, re-
garding the nature of trait measurement, almost all effects were
based on self-reports of personality traits (95.9%).

Results

Analytic Strategy

All analyses were conducted using the metafor package (Viech-
tbauer, 2010) in R (R Core Team, 2018). We first estimated the
disattenuated, zero-order correlations of all 51 traits with prosocial
behavior aggregated across games as well as separately for each
game, using random-effects meta-analysis with sample-size
weights (Hunter & Schmidt, 2004). Moreover, we assessed the
presence of heterogeneity in effect sizes (Cochran’s Q), the extent
of between-study variance (T2), and the percentage of between-
study variance that can be attributed to true heterogeneity (I2). To
detect potential publication bias, we applied the rank correlation
method (Begg & Mazumdar, 1994), Egger’s regression test (Eg-
ger, Smith, Schneider, & Minder, 1997), and the trim-and-fill-
method (Duval & Tweedie, 2000a, 2000b). However, reflecting
that more than 50% of effect sizes included were unpublished,
there was almost no evidence of publication bias: For only 11 of
the 284 correlations estimated (i.e., 3.9%), publication bias was
implied by more than a single indicator. Nonetheless, it should be
noted that there was indeed some evidence that published effect
sizes were larger than unpublished ones (i.e., for 8 of 43 traits we
found a significant moderation by publication status). This gener-
ally supports the importance of considering unpublished data in
meta-analyses to prevent systematic overestimation of effect sizes
due to publication bias. We report all statistics from the publication
bias tests in the online supplemental materials (Tables S18 and S19
and Figure S8).

To test whether the effects of certain traits on prosocial behavior
vary as a function of relevant differences in the implementation of
games, we performed moderation analyses using multivariate mul-
tilevel random-effects regression. Specifically, we predicted the
disattenuated correlations observed for a trait or group of traits in
certain games by the moderator in question (as fixed effect),
specified control variables (as fixed effects), and a unique study
identifier (as random effect). This allowed us to include multiple
effects per study whenever the moderator was manipulated within
a study and separate correlations were available for different levels
of the moderator. To ensure sufficient data for the moderator
analyses, we required effect sizes from at least 10 studies for which
the level of the moderator was known. Moreover, there had to be
some variation in the level of the moderator across studies. That is,
we required availability of at least four studies with a certain level
of the moderator for binary moderators (i.e., repeated interaction:
yes vs. no; incentives: yes vs. no; deception: yes vs. no) and within
a certain range for continuous moderators (i.e., relatively high vs.
low conflict of interests; K � 0.4 vs. K � 0.4). For moderator
analyses of game type, at least three effects (i.e., k � 3) had to be
available for at least four games.

Personality and Prosocial Behavior Across Games

First, we investigated the disattenuated, meta-analytic correla-
tions of all traits with prosocial behavior aggregated across all
games. Figure 4 summarizes the correlations and corresponding
number of independent samples (k); Table 7 provides more de-
tailed information on the sample sizes (N), standard errors (SE) and
95% prediction intervals (PI) of the disattenuated correlations,
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exact p values, heterogeneity in effect sizes (Q, T2, and I2), and
uncorrected (i.e., bare-bones) correlations (r). As is apparent, the
number of independent samples varied substantially across the
traits, ranging from 7 samples for emotional intelligence as well as
optimism to 248 samples for social value orientation. Likewise,
there was variation in the correlations of the traits with prosocial

behavior, varying between �̂ � �.18 (for sadism) to �̂ � .26 (for
social value orientation).

For each trait, we specified whether the trait is associated with
one of the four broad affordances provided in interdependent
situations (see Table 2 and Figure 4). This affordance-based ac-
count predicts that only those traits linked to any of the affordances
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Figure 4. Meta-analytic correlations (�̂) for all traits with prosocial behavior aggregated across all games, with
number of independent samples (k) and broad affordances linked to the traits. Error bars indicate 95% CIs.
FFM � Five Factor Model; DE � dependence; EX � exploitation; RE � reciprocity; TC � temporal conflict.
� p � .05.
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will have an association with prosocial behavior across the games
(because—on the whole—the games include all four affordances
and additional subaffordances). Strikingly, the pattern of correla-
tions was largely in line with this prediction: Traits that were
hypothesized to be expressed in the presence of any of the four
broad affordances mostly showed stronger and statistically signif-
icant correlations with prosocial behavior than traits that were not
hypothesized to be expressed in the presence of any of these
affordances—with all of the latter traits yielding (close to) zero
correlations (see Figure 4). In other words, whereas 30 of the 33
traits that are conceptually linked to at least one of the four
affordances showed correlations of �̂ � |.05| (27 of which signif-
icantly differed from zero), this occurred for only 5 of the 18 traits
that are not conceptually linked to any of these affordances (three
of which significantly differed from zero).

The strongest correlations were apparent for traits associated with
unconditional concern for others that were expected to be expressed
when one can exploit others. Specifically, the three traits yielding the
largest effects overall—social value orientation (�̂ � .26), guilt prone-
ness (�̂ � .22), and honesty-humility (�̂ � .20)—are all exclusively
linked to the exploitation affordance. However, it should be noted that
the strong correlation for social value orientation is likely—at least to
some extent—attributable to its measurement based on hypothetical,
game-like distribution decisions (Murphy & Ackermann, 2014). Con-
versely, traits exclusively linked to self-regulation and the affordance
of temporal conflict—self-presentation (�̂ � .05), self-control (�̂ �
.03), conscientiousness (�̂ � �.003), and impulsivity (�̂ � �.06)—all
showed (close to) zero correlations with prosocial behavior across the
games. Somewhat in between fell the traits (exclusively) linked to the
affordances of reciprocity and dependence under uncertainty for
which the strongest absolute correlations emerged for trust propensity
(�̂ � .15; dependence), followed by risk-taking (�̂ � .10; dependence)
and HEXACO agreeableness (�̂ � .10; reciprocity). Overall, the
findings thus imply that it is particularly the possibility to exploit that
affords the expression of certain personality traits in prosocial behav-
ior across interdependent situations.

Personality and Prosocial Behavior Within Games

Depending on the specific interdependent structure modeled
in each game—and corresponding (sub)affordances involved—we
derived more refined predictions about which traits should relate to
behavior in which games (Table 5). Thus, we next investigated
whether the relations of traits to prosocial behavior within the
games also followed the predicted pattern. This provides informa-
tion on whether the fine-grained structural differences between
games can be used to predict which traits relate to prosocial
behavior in which situations. Here, we focus on 33 traits for which
we can derive hypotheses on when (i.e., in which games) these
traits should relate to prosocial behavior (see Table 5).

Table 8 shows the disattenuated, meta-analytic correlations for
all trait-game combinations for which k � 3 (for additional statis-
tics as well as correlations of all 51 traits with behavior per game,
including separate estimates for the three social dilemmas, see
Tables S3–S11 and Figures S2–S7 in the online supplemental
materials). Moreover, Table 8 summarizes the results from meta-
analytic multilevel regression testing the moderation by game type.
Specifically, we conducted an overall regression for each trait,
testing whether correlations significantly differed across the games

by predicting the disattenuated correlations for a trait by (up to)
five dummy variables coding the type of game (against the Dic-
tator Game as baseline). Results are indicated by � and � super-
scripts in Table 8 as well as by the Q statistic; more detailed results
for these analyses are provided in Table S12 in the online supple-
mental materials. In addition, for all traits for which correlations
with behavior were hypothesized to systematically differ across
the games based on the (sub)affordances involved (in the sense
that correlations were expected to occur in some games, but not in
others; Table 5), we used multilevel regression and tailored con-
trast or dummy coding to test whether correlations followed the
predicted pattern. If we predicted no effect in at least one game and
effects of different size (e.g., �� vs. �) in the other games (e.g., for
social value orientation), we used Helmert contrasts (see, e.g., Cohen,
Cohen, West, & Aiken, 2003) to code the type of game: One variable
specified the expected presence versus absence of an effect, without
considering the relative strength of effects (e.g., �/�� � 0.5, no
effect � �1); the other variable specified the relative strength of
effects (e.g., � � �1, �� � �1, no effect � 0). In turn, if we
predicted effects in all games that should only differ in size (e.g., for
FFM agreeableness), we used dummy coding (e.g., �� � 1, � � 0).
Overall, the coding variables allowed to specifically test the hypoth-
esized pattern of correlations across games. Note that all regression
weights were tested one-tailed given the directed hypotheses.

Broad traits. As is apparent in Table 8, the pattern of corre-
lations was indeed in line with predictions for most traits. Among
the broad traits, honesty-humility yielded a significant positive
correlation with prosocial behavior in all games but the Ultimatum
Game as responder (.09 � �̂ � .26 vs. �̂ � .02; see also Figure 5).
Correspondingly, both contrast variables (one comparing the Ul-
timatum Game as responder with all other games and one com-
paring the Ultimatum Game as proposer and Trust Game as trustor
with the Dictator Game, Trust Game as trustee, and social dilem-
mas) revealed the expected moderation by game type, B � .10,
p � .001 and B � .07, p � .001, respectively. For FFM agree-
ableness, the pattern was likewise largely in line with hypotheses,
showing positive correlations with prosocial behavior in all games.
However, correlations were weak overall (.07 � �̂ � .16), and the
moderation test did not support the expected rank order of corre-
lations (Ultimatum Game as proposer � others), B � .04,
p � .074. A similar picture emerged for HEXACO agreeableness:
Descriptively, results were in line with expectations, showing the
largest correlation in the Ultimatum Game as responder (�̂ � .12).
However, differences in correlations were small (.06 � �̂ � .12)
and the moderation did not reach statistical significance. That is,
correlations were not significantly stronger for games providing a
possibility to reciprocate (i.e., Ultimatum Game as responder and
Trust Game as trustee) versus other games, B � .01, p � .179, and
for the Ultimatum Game as responder versus the Trust Game as
trustee, B � .01, p � .364.

In the context of these broad traits, we also aimed to specifically
test the prediction that HEXACO honesty-humility and agreeable-
ness will show a more differentiated pattern of correlations across
the games than FFM agreeableness. To this end, for each of these
traits, we (a) calculated the proportion of variance (R2) explained
by the type of game (i.e., five dummy variables, with the Dictator
Game as baseline) and (b) compared the regression model includ-
ing the game type variables as predictors against the null model
including no predictor at all using likelihood ratio tests as well as
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differences in the Bayesian Information Criterion (
BIC), which
we interpreted following Raftery (1995).14 As follows from our
hypothesis, R2 should be higher for the two HEXACO dimensions
as compared with FFM agreeableness, and this should likewise be
mirrored in the model comparisons. For honesty-humility, the type of
game indeed explained a large portion of variance in effects (R2 �
71.4%). Correspondingly, model comparisons provided very strong
support in favor of the alternative model, �2(5) � 116.59, p � .001,

BIC � 92.65. For HEXACO agreeableness, however, there was no
support for the predicted differences in effect sizes: Game type did not
explain any variance in correlations (R2 � 0.0%) and the model
comparison provided very strong support in favor of the null model,
�2(5) � 5.21, p � .391, 
BIC � �18.01. Finally, for FFM agree-
ableness, we found positive support for the explanatory power of
game type (R2 � 31.9%), �2(5) � 30.45, p � .001, 
BIC � 4.27.
Overall, results thus supported our predictions for honesty-humility
and FFM agreeableness, but not for HEXACO agreeableness, even
though correlations followed the predicted rank order for all three
traits (see Figure 5).

Narrow traits. Within the category of active prosociality,
most traits followed the predicted pattern of correlations across
games. For social value orientation, for example, the (descrip-
tively) strongest correlations emerged in games providing a clear
possibility to exploit (i.e., the Dictator Game, Trust Game as
trustee, and social dilemmas; .28 � �̂ � .40), followed by games
providing a somewhat lower possibility to exploit (i.e., Ultimatum
Game as proposer and Trust Game as trustor; �̂ � .27 and �̂ � .24),
and it showed an essentially zero relation in the Ultimatum Game as
responder (�̂ � �.03) which provides no possibility to exploit. Cor-
respondingly, both game type contrasts turned out significant in the
moderation analysis, B � .19, p � .001 and B � .04, p � .001. For
inequality aversion, in turn, correlations were largest in those games
that provide an opportunity to exploit and in which one can minimize

the difference between own and others’ outcomes, yielding � .22 in
the Dictator Game, �̂ � .13 in the Ultimatum Game as proposer, and
�̂ � .12 in the Trust Game as trustee (as well as in social dilemmas).
Correspondingly, moderation tests revealed that correlations were
stronger in these games than in the others, B � .08, p � .001, and they
were also stronger in the Dictator Game and Trust Game as trustee
(with a clear possibility to exploit) than in the Ultimatum Game as
proposer, B � .03, p � .018.

For traits within the category of reactive prosociality (i.e., for-
giveness and positive reciprocity), by contrast, results did not
support our predictions. Specifically, much like HEXACO agree-
ableness, we hypothesized these traits to yield the strongest (pos-
itive) effects in situations providing a possibility for reciprocity,
and thus in the Ultimatum Game as responder and (albeit less so)
in the Trust Game as trustee. However, moderation analyses
showed no significant effects whatsoever (see Table 8).

The antisocial traits all displayed negative (or null) relations
with prosocial behavior within games. Supporting the predicted
correlational pattern, narcissism, for instance, showed small to
medium-sized negative relations in all games (for which sufficient
data were available; �.16 � �̂ � �.07) except the Ultimatum
Game as responder (�̂ � .00). Although the Ultimatum Game as
responder provides an opportunity to reciprocate, the two subaf-
fordances linked to narcissism (i.e., max(own) and max(own �

14 For the model comparisons, we relied on maximum likelihood esti-
mation (ML) – rather than restricted maximum likelihood (REML), which
we used for all other estimations—because estimates from REML are not
readily comparable across models specifying different fixed effects. Ac-
cording to Raftery (1995, Table 6), 
BIC � 10 provides very strong
evidence for the alternative (less restrictive) model, 6 � 
BIC � 10
provides strong evidence, 2 � 
BIC � 6 provides positive evidence, and

BIC � 2 provides weak evidence.
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Figure 5. Meta-analytic correlations (�̂) of selected broad traits from the Five Factor Model (FFM) and the
HEXACO model with prosocial behavior in different games. Error bars indicate 95% CIs. Number of
independent samples (k) are provided in parentheses. DG � Dictator Game; SDG � social dilemma games;
TG-A � Trust Game as trustor; TG-B � Trust Game as trustee; UG-A � Ultimatum Game as proposer; UG-B �
Ultimatum Game as responder.
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other)) afford opposing (i.e., prosocial vs. selfish) behaviors in this
game, which is why we did not expect narcissism to relate to
behavior. For Machiavellianism, in turn—a trait that should be
expressed when there is a possibility to exploit by increasing one’s
own outcome in absolute (i.e., max(own)) and/or relative (i.e.,
max(own � other)) terms—we found the weakest, close-to-zero
relation in the Ultimatum Game as responder (�̂ � �.02) in which
there is no possibility to exploit, B � .09, p � .001. However, in
contrast to our predictions, the correlations with behavior in the
Ultimatum Game as proposer (�̂ � �.04) and the Trust Game as
trustor (�̂ � �.16)—in which exploitation is possible to a rela-
tively weaker degree—were not significantly smaller in size (i.e.,
less negative) than the correlations with behavior in the Dictator
Game, the Trust Game as trustee, and social dilemmas (�.20 �
�̂ � �.16), B � .02, p � .074. Finally, envy—a trait that should
be expressed in the presence of exploitation and reciprocity and
when one can increase the difference between own and others’
outcomes (i.e., max(own � other))—showed negative relations of
similar size across all games (�.15 � �̂ � �.08), although we
expected its link to be somewhat weaker in the Ultimatum Game
as proposer and the Trust Game as trustor (given the weaker
possibility for exploitation), B � .01, p � .332.

We also tested whether traits linked to beliefs about others’
prosociality (e.g., trust propensity, risk-taking) show stronger re-
lations to prosocial behavior in games involving dependence under
uncertainty, that is, in the Ultimatum Game as proposer, the Trust
Game as trustor, and social dilemmas. For trust propensity, for
instance, results indeed showed the descriptively strongest (posi-
tive) relations in the Trust Game as trustor (�̂ � .16) and in social
dilemmas (�̂ � .15) in which positive beliefs about others’ proso-
ciality should drive prosocial behavior. However, there was no
evidence for a (negative) link with proposer behavior in the Ulti-
matum Game (�̂ � .04) in which positive beliefs about others’
prosociality should drive selfish behavior. Also contrary to pre-
dictions, trust propensity had a positive relation with behavior in
the Dictator Game (�̂ � .13) and the Trust Game as trustee
(�̂ � .11), neither of which involves dependence under uncertainty
because players have full power over the final outcome distribu-
tion. Correspondingly, moderation tests provided no support for a
stronger effect of trust propensity in games involving dependence
under uncertainty, B � �.03, p � .99, although there was support
for the expected difference in effects when comparing the Trust
Game as trustee and social dilemmas with the Ultimatum Game as
proposer, B � .06, p � .001. For risk-taking, in turn, the pattern of
correlations descriptively matched the predictions, showing the
highest relations in the Trust Game as trustee and social dilemmas
(both �̂ � .11), but no relations in other games for which k � 3
(Table 8), yielding the expected moderation by game type, B �
.08, p � .028.

Additional Moderator Analyses

Conflict of interests. We tested whether conflict of interests
in the Prisoner’s Dilemma and the Public Goods Game moderates
the relation between personality and prosocial behavior. This pro-
vides another test of our prediction that traits related to uncondi-
tional concern for others should be more or less relevant for
prosocial behavior depending on how strongly a situation affords
exploitation. In line with this reasoning, we focus on traits related

to unconditional concern for others (and to the social motives of
altruism, social welfare, competitiveness, individualism, and/or
spite, all of which may guide behavior in social dilemmas). We
applied multivariate regression analyses predicting the disattenu-
ated correlations observed for a given trait or group of traits (i.e.,
traits positively or negatively linked to unconditional concern for
others) by the K index. In addition, we included group size (con-
tinuous), repetition of interaction (dummy-coded; 0 � one-shot,
1 � repeated), and incentives (dummy-coded; 0 � hypothetical,
1 � incentivized) as predictors in the regression model, all of
which are design features that could be confounded with K (for
intercorrelations of the design features, see Table 9). Moreover,
when considering groups of traits, we included dummy variables
coding the types of traits as predictors. In the following report of
results, however, we will focus on the effect of K, which we tested
one-tailed for traits positively linked to unconditional concern for
others given our directed hypotheses.

First, we tested the moderation by K across all traits positively
linked to unconditional concern for others (e.g., altruism, FFM
agreeableness, social value orientation) and all traits negatively
linked to this psychological process (e.g., envy, Machiavellianism,
narcissism). As expected, for traits positively linked to uncondi-
tional concern for others, correlations were significantly stronger
(i.e., more positive) when K was relatively small, B � �.21,
p � .001 (k � 211), that is, in high-conflict situations. Conversely,
for traits negatively linked to unconditional concern for others,
correlations were significantly stronger (i.e., more negative) when
K was relatively large, B � �.36, p � .021 (k � 123), that is, in
low conflict situations. This pattern also occurred on the level of
single traits. Figure 6 summarizes the results of the moderator
analyses for those eight traits for which sufficient data were
available, together with their zero-order correlations with prosocial
behavior in high versus low conflict situations (i.e., K � 0.4 vs.
K � 0.4, corresponding to the mean of K). Table S13 in the online
supplemental materials provides more detailed statistics of the
moderation tests. As is apparent, moderation by K was significant
for five of these traits, three of which are positively linked to
unconditional concern for others (i.e., FFM agreeableness,
honesty-humility, social value orientation) and two of which are
negatively linked to unconditional concern for others (i.e., com-
petitiveness, Machiavellianism). Moreover, to rule out that corre-
lations are not generally affected by conflict of interests—meaning

Table 9
Intercorrelations of Design Features of the Games Included in
the Multivariate Moderator Analyses

Variable

Correlations

K index
Repeated

interaction Feedback Incentives

K index
Repeated interaction �.13�

Feedback �.01 .62�

Incentives .05 .04 .16�

Group size �.03 �.05 .05 �.11

Note. Number of independent samples varied between 174 � k � 322.
Repeated interaction, feedback, and incentives are all dummy variables.
� p � .05.
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that the effect of K may not be restricted to traits linked to
unconditional concern for others—we also tested the moderation
by K for other traits. Importantly, for none of these, there was
evidence for a moderating effect of conflict of interests on their
relation to prosocial behavior (see Table S13 in the online supple-
mental materials for details).

Repetition of interaction. We investigated whether repetition
of interaction moderates the relation between personality and
prosocial behavior. This provides another test of our prediction
that traits related to conditional concern for others and/or to
self-regulation should be more or less relevant for prosocial be-
havior depending on how strongly a situation involves the affor-
dances of reciprocity or temporal conflict, respectively. Thus, we
focus on traits linked to conditional concern for others (and to the
social motives of altruism, social welfare, competitiveness, indi-
vidualism, and/or spite, all of which may guide behavior in social
dilemmas) and traits linked to self-regulation for which we hy-
pothesized stronger effects in repeated games. Using multivariate
regression analyses, we predicted the disattenuated correlations
observed for a given trait or group of traits by repeated interaction
(dummy-coded; 0 � one-shot interaction, 1 � repeated interaction
and feedback), controlling for group size (continuous) and incen-
tives (dummy-coded; 0 � hypothetical, 1 � incentivized).15 More-
over, when considering groups of traits, we included dummy
variables coding the specific types of traits as predictors. We tested
the moderation effects of repeated interaction one-tailed given our
directed hypotheses.

First, we tested the moderation by repetition of interaction
across all traits linked to conditional concern for others (e.g.,
HEXACO agreeableness, forgiveness) and all traits linked to self-
regulation (e.g., conscientiousness, impulsivity, self-control), re-
versing correlations for traits with negative links to these psycho-
logical processes. For neither group of traits, there was evidence
for a moderation by repetition of interaction, B � .02, p � .219
(for traits linked to conditional concern for others; k � 220) and
B � �.00, p � .999 (for traits linked to self-regulation; k � 151).

These results were also reflected on the level of specific traits. As
is apparent in Figure 7, for only one trait for which sufficient data
for the moderation tests were available (i.e., HEXACO agreeable-
ness), there was a significant moderating effect of repeated inter-
action (see Table S14 in the online supplemental materials for
details). That is, as expected, HEXACO agreeableness yielded a
stronger relation with prosocial behavior in repeated as compared
to one-shot games, B � .11, p � .035. Of note, however, for most
traits the number of effects and samples sizes were relatively small
for repeated interaction (see Figure 7).

Incentives. We tested the influence of behavior-contingent
incentives on the relation between personality and prosocial be-
havior. Therefore, we applied multivariate multilevel regression,
predicting the disattenuated correlations observed for a given trait
by incentives (dummy-coded; 0 � hypothetical, 1 � incentivized),
controlling for the type of game (five dummy variables, with the
Dictator Game as baseline), group size (continuous), and repetition
of interaction (dummy-coded; 0 � one-shot, 1 � repeated). Anal-
yses could be performed for 28 of the 51 traits for which sufficient
data were available.

Figure 8 displays the correlations as a function of incentives (see
Table S15 in the online supplemental materials for further details).
Strikingly, for almost all traits, correlations were virtually identical
for hypothetical and incentivized games. Correspondingly, mod-
eration analyses yielded significant effects of incentives for three
traits only, namely the Dark Triad traits, showing larger negative
correlations in hypothetical games for Machiavellianism (B � .14,
p � .012), narcissism (B � .14, p � .024), and psychopathy

15 We did not control for conflict of interests given that we considered
all social dilemmas in the analyses, including the Commons Dilemma for
which K is not defined. Repeating the analyses with K as a predictor
(excluding the Commons Dilemma) yielded similar results for most traits.
For psychopathy, however, the moderation by repetition now became
significant, showing a stronger (more negative) effect in repeated games,
B � �.28, p � .021.
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Figure 6. Meta-analytic correlations (�̂) between selected traits and prosocial behavior in the Prisoner’s
Dilemma and Public Goods Game, separated for games involving high conflict of interests (HC; K � 0.4) and
low conflict of interests (LC; K � 0.4). Error bars indicate 95% CIs. � p � .05 (indicating a significant
moderation by conflict of interests; one-tailed for traits positively linked to unconditional concern for others, i.e.,
social value orientation, concern for others, honesty-humility, and FFM agreeableness); k � number of
independent samples underlying an effect size; FFM � Five Factor Model; RWA � right-wing authoritarianism.
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(B � .12, p � .001). By contrast, for other traits that are also
highly evaluative, such as altruism, honesty-humility, or social
value orientation, there was no indication for a moderation by
incentives (all p � .10).

Deception. We tested the influence of experimental deception
on the relation between personality and prosocial behavior. There-
fore, we applied multivariate multilevel regression, predicting the
disattenuated correlations observed for a given trait by deception
(dummy-coded; 0 � no deception, 1 � deception), controlling for
type of game (five dummy variables, with the Dictator Game as
baseline), group size (continuous), repetition of interaction (dum-
my-coded; 0 � one-shot, 1 � repeated), and incentives (dummy-
coded; 0 � hypothetical, 1 � incentivized).16 Data for these
analyses were sufficient for 36 of the 51 traits.

Figure 9 displays the correlations as a function of experimental
deception (see Table S16 in the online supplemental materials for
further details). As is apparent, results were mixed overall: For
some traits, absolute correlations were (descriptively) smaller
when a study involved deception whereas for others traits absolute
correlations were (descriptively) larger. For even other traits, there
was virtually no difference in correlations. Moderation tests
yielded significant effects of deception for three traits, two of
which showed larger effects under deception, namely affiliation,
B � .10, p � .011, and trust propensity, B � .07, p � .044, and
one of which showed a smaller effect under deception, namely
altruism, B � �.09, p � .006.

Discussion

Although the study of individual differences in prosocial behav-
ior has received great attention across scientific disciplines, there
is a lack of empirical and theoretical integration about how (well)
various personality traits can account for this interindividual vari-
ation. The current meta-analysis provides the first comprehensive
summary of associations between 8 broad and 43 narrow person-
ality traits with prosocial behavior in diverse interdependent situ-
ations as modeled in six of the most commonly studied economic
games. The meta-analysis thereby offers a unique testbed to ad-

vance theory of individual differences in prosocial behavior. Spe-
cifically, we developed and tested a theoretical framework about
(a) which traits relate (most strongly) to prosocial behavior across
interdependent situations, and whether this pattern can
be accounted for by broad affordances provided in these situations,
and (b) how personality relates to prosocial behavior within inter-
dependent situations, taking into account the (degree to which)
these broad affordances (and more specific subaffordances) are
provided. Moreover, the meta-analysis has theoretical implications
for conceptualizations of trait prosociality, including a comparison
of broad versus narrow traits and of the two most prominent
models of basic personality structure (i.e., FFM vs. HEXACO).
Further, we examined how structural differences within certain
games (i.e., degree of conflict of interests, repetition of interaction)
and variation of experimental methods (i.e., behavior-contingent
incentives, deception) moderate the relation between personality
and prosocial behavior.

A Theoretical Framework of Individual Differences in
Prosocial Behavior

We proposed an affordance-based account of individual differ-
ences in prosocial behavior, suggesting that the relation of person-
ality to prosocial behavior can be explained by activation of certain
traits in the presence of certain affordances. Specifically, based on
integration of prior literature, we identified four broad situational
affordances that may allow certain traits to become expressed in
behavior across various interdependent situations: (a) a possibility
for exploitation, allowing the expression of unconditional concern
for others’ welfare, (b) a possibility for reciprocity, allowing the
expression of conditional concern for others’ welfare, (c) a tem-
poral conflict between short-term and long-term interests, allowing

16 Although one might assume a negative correlation between the use of
experimental deception and behavior-contingent incentives—given that
psychologists seem to more commonly use deception in non-incentivized
paradigms, whereas economists by default refrain from deception but use
incentives (Hertwig & Ortmann, 2001)—the two variables were unrelated
in the current analysis, r � .02, p � .613 (k � 639).
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the expression of self-regulation of immediate impulse gratifica-
tion, and (d) dependence under uncertainty, allowing the expres-
sion of beliefs about others’ prosociality. Moreover, we considered
six additional subaffordances that may be provided in the presence
of the exploitation and reciprocity affordances and that may allow
basic social motives (e.g., altruism, fairness, individualism) to
ultimately guide behavior.

To derive predictions about which traits should relate to proso-
cial behavior across and within situations, we first analyzed the
structure of the games referring to Game Theory (von Neumann &
Morgenstern, 1944) and Interdependence Theory (Kelley & Thi-
baut, 1978) to determine the (sub)affordances each game involves.
Second, we analyzed the traits based on their conceptualizations
and operationalizations to determine their links to the related

psychological processes and social motives, that is, when the traits
should be activated to become expressed in behavior. Integrating
these two perspectives provided specific hypotheses about which
traits should relate to prosocial behavior in which game, and we
tested these hypotheses in our meta-analysis.

Four broad affordances for prosocial behavior. At the
broadest level, our framework predicts that traits that are concep-
tually linked to any of the four broad affordances proposed should
relate to prosocial behavior across a variety of interdependent
situations providing these affordances, whereas traits that are not
linked to any of the affordances should essentially yield zero
relations. Supporting this idea, the meta-analysis showed that traits
linked to any of the four broad affordances mostly showed stronger
relations to prosocial behavior across the games than traits not
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linked to any of the affordances (see Figure 4). That is, whereas
81.8% of the traits that we predicted to be activated by at least one
of the affordances showed significant correlations with prosocial
behavior, this was the case for only 16.7% of traits that we did not
predict to be activated by any of the affordances. The strongest
correlations were apparent for traits linked to unconditional con-
cern for others which may be expressed when one can exploit
others: 9 of the 10 traits yielding the largest absolute correlations
across games were linked to unconditional concern for others, and
four of these uniquely so. Moderate correlations were, in turn,
apparent for traits linked to conditional concern for others and to
beliefs about others’ prosociality, which may be expressed when
reciprocity is possible or when there is dependence under uncer-
tainty, respectively. Finally, correlations close to zero occurred for

traits linked to self-regulation, which may be expressed when there
is a temporal conflict, meaning that short- and long-term interests
are at odds.

Overall, these results demonstrate that situational affordances
offer a useful approach to understand the relation between person-
ality and prosocial behavior across various interdependent situa-
tions. Most consistent evidence in this regard emerged for the
affordance of exploitation, whereas there was no evidence that a
temporal conflict between short- and long-term interests represents
a key affordance that can account for individual variation in
prosocial behavior across interdependent situations. However, it
should be noted that the games—and corresponding affordances—
were not equally represented in our data. For example, the Dictator
Game—which exclusively provides a possibility for exploita-
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tion—was the second most applied game in the studies included in
the meta-analysis. Thus, one may argue that the advantage of
exploitation over the other affordances may be attributable to the
fact that games involving this affordance (alone) were better
represented in our analysis. To rule out this alternative explana-
tion, we compared the pattern of correlations observed across all
games with the pattern of correlations observed in social dilemmas
in which all broad affordances are provided, at least when the
game involves repeated interaction. Importantly, the rank order of
correlations observed across all games was highly similar to the
rank order of correlations observed in social dilemmas, Spear-
man’s � � .96, p � .001. This clearly shows that the advantage of
exploitation to account for the associations between personality
and prosocial behavior across situations can be attributed to the
unique importance of this affordance for the expression of person-
ality in prosocial behavior.

Affordances within situations. Our framework further pre-
dicts that structural differences between interdependent situa-
tions—and corresponding variation in the (sub)affordances pro-
vided—can account for differences in the expression of certain
traits in behavior across and within situations. That is, we derived
and tested specific hypotheses about which traits should relate to
prosocial behavior in which games (Table 5) and contingent on
which structural features (i.e., conflict of interests, repetition of
interaction). Support for the predicted pattern of correlations be-
tween games was found for several traits, namely altruism, con-
scientiousness, honesty-humility, inequality aversion, narcissism,
risk-taking, and social value orientation; partial support was fur-
ther found for Machiavellianism, power, social dominance orien-
tation, and trust propensity (Table 8). For other traits, however,
results provided no support for our predictions, either because
differences in correlations between games were smaller than ex-
pected or because the observed pattern of correlations differed
from predictions.

More detailed, most of the traits for which we found support for
our predictions were conceptually linked to the exploitation affor-
dance. That is, several traits (exclusively) related to unconditional
concern for others (e.g., honesty-humility, social value orientation)
showed significant positive relations with prosocial behavior
whenever exploitation was possible in a situation, but no relation
when it was not (i.e., in the Ultimatum Game as responder). This
once again corroborates the unique importance of the exploitation
affordance for the expression of personality in prosocial behavior,
as also implied by our analyses of behavior across games. More-
over, results supported the hypothesized moderation by conflict of
interests—reflecting differences in the degree to which exploita-
tion is tempting—for several traits linked to unconditional concern
for others: Traits positively linked to unconditional concern for
others (e.g., social value orientation) yielded stronger (more pos-
itive) correlations with prosocial behavior when conflict of inter-
ests was high. By contrast, traits negatively linked to unconditional
concern for others (e.g., Machiavellianism) yielded stronger (more
negative) correlations with prosocial behavior when conflict of
interests was low (see Figure 6). Overall, individuals with high
unconditional concern for others were thus more likely to behave
in a prosocial manner than those with low unconditional concern
for others, even—and specifically—when the costs of prosocial
behavior were high and the temptation to defect large. Conversely,

individuals with low unconditional concern for others were more
likely to behave in a selfish manner than those with high uncon-
ditional concern for others, even—and specifically—when the
costs of prosocial behavior were low and the temptation to defect
small. This implies that individuals with high unconditional con-
cern for others may want to create peace in hostile environments,
whereas individuals with low unconditional concern for others
may want to create discord in peaceful environments. Ultimately,
these findings are well in line with recent notions that dark per-
sonality traits do not simply reflect the negative pole of bright
personality traits, even though dark and bright traits are strongly
related (e.g., r � .80 between honesty-humility and the dark core
of personality; Moshagen et al., 2018).

For traits conceptually linked to the reciprocity affordance, in
turn, game-specific analyses provided somewhat weaker support
for the predicted pattern of trait-behavior relations. For example,
forgiveness and positive reciprocity—both traits exclusively re-
lated to conditional concern for others—showed, unlike expected,
similar correlations across all games. In fact, forgiveness showed
its descriptively strongest relation to prosocial behavior in the
Dictator Game, which does not provide an opportunity to recipro-
cate. Likewise, the hypothesized moderation by repetition of in-
teraction was only supported for one trait linked to conditional
concern for others, namely HEXACO agreeableness, which
showed a stronger relation in repeated games as predicted. This
finding is indeed in line with the idea that HEXACO agreeableness
should be particularly predictive of forgiving (i.e., nonretaliatory)
behavior in ongoing relationships (Ashton & Lee, 2007). In con-
trast, all other traits related to conditional concern for others
yielded comparable relations in one-shot and repeated games (see
Figure 7).

Similarly, traits related to beliefs about others’ prosociality and
the affordance of dependence under uncertainty provided mixed
evidence in support of our predictions. Risk-taking, for instance,
showed—as expected—positive relations with prosocial behavior
whenever dependence under uncertainty was present in a situation
(i.e., in the Trust Game as trustor and social dilemmas), but no
relation when it was not. Trust propensity, however, yielded—
besides the expected positive relations with behavior in the Trust
Game as trustor and in social dilemmas—positive relations of
about the same size in the Dictator Game and the Trust Game as
trustee, both of which should not afford beliefs about others’
prosociality to influence behavior.

Finally, for traits conceptually linked to the temporal conflict
affordance, results once again failed to provide support for the
importance of this affordance for the expression of personality in
prosocial behavior. Specifically, correlations of traits (exclusively)
linked to self-regulation (e.g., impulsivity, self-control) with
prosocial behavior generally hovered around zero, and for most
traits there was no difference in effect sizes depending on whether
a situation involved temporal conflict or not. Only for conscien-
tiousness, correlations followed the predicted pattern, although
again yielding close-to-zero effects. Correspondingly, for none of
the traits linked to self-regulation, we found the predicted moder-
ation by repetition of interaction. Interestingly, however, recent
evidence on the (low) replicability of the spontaneous cooperation
effect (Rand, Greene, & Nowak, 2012; Rand, Peysakhovich, et al.,
2014)—which proposes that humans are intuitive cooperators who
only become more selfish through deliberation—has likewise
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questioned that processes related to self-regulation (i.e., “thinking
it through”) may influence prosocial behavior (Bouwmeester et al.,
2017), which is why we also considered our analyses in this regard
exploratory (see Footnote 9 and preregistration). Our finding that
traits linked to self-regulation showed no consistent relation with
prosocial behavior—both across situations and between situations,
irrespective of whether temporal conflict was present or not—
contributes to this recent research. However, it is plausible that
self-regulation capacities will only be expressed in behavior by
selfish individuals who have to suppress their immediate impulse
to defect (Yamagishi et al., 2017). Prosocial individuals, by con-
trast, may not need to self-regulate their behavior because they
should generally be willing to behave in a prosocial manner. Thus,
traits linked to self-regulation might only take effect in interaction
with individuals’ level of prosociality (e.g., their social value
orientation), which may have simply been obscured in our analy-
sis. Future research is needed to investigate this issue.

Importantly, some of the (game-specific) findings for traits
related to unconditional and/or conditional concern for others can
help understand how—that is, through which social motives—their
relations to prosocial behavior may come about in the presence of
specific subaffordances. For example, inequality aversion—a trait
exclusively linked to the motive of fairness—showed stronger
(positive) relations with prosocial behavior in games in which
equality in outcomes can be achieved than in games in which it
cannot. This implies that the motivation of inequality averse indi-
viduals to minimize differences between own and others’ out-
comes underlies their willingness to behave in a prosocial manner.
Similarly, narcissism—a trait linked to the motives of competi-
tiveness and individualism—only showed negative relations with
prosocial behavior in games in which both these motives drive
selfish behavior, but not in the Ultimatum Game as responder in
which these motives drive opposing behaviors. This suggests that
the (negative) association between narcissism and prosocial be-
havior is attributable to the motivation of narcissistic individuals to
(unconditionally and conditionally) increase own outcomes, both
in absolute terms and relative to others.

However, it should be noted that for most traits included in
our meta-analysis (that were related to unconditional and/or
conditional concern for others), it was impossible to specifi-
cally test whether their links to the additional subaffordances
(and corresponding social motives) can indeed account for their
association with prosocial behavior. This is because several
traits had conceptual links to multiple subaffordances and be-
cause (some of) the games included in the meta-analysis in-
volve the same subaffordances (i.e., all games involve the subaffor-
dances of max(other), min(own—other), and min(other), affording
the motives of altruism, competitiveness, and spite, respec-
tively). Thus, the consideration of the subaffordances had no
incremental predictive value beyond the consideration of the
four broad affordances for most traits (i.e., for 21 of the 27
relevant traits the predictions remained the same when neglect-
ing the subaffordances). Future research is therefore needed to
further and more specifically test the role of the subaffor-
dances—and corresponding social motives—for the expression
of personality in prosocial behavior as proposed in our frame-
work. To this end, studies may exploit the well-defined struc-
ture of games to isolate certain social motives by tailored
manipulations of the interdependent situation at hand (for em-

pirical examples, see Haesevoets et al., 2018; Hilbig et al.,
2018; Zhao, Ferguson, & Smillie, 2016, 2017a). Another ap-
proach is to directly assess individuals’ motives for behavior
(e.g., Colman & Stirk, 1998; Insko et al., 2013; Pfattheicher,
Landhäußer, & Keller, 2014) and to test whether these self-
reported motives mediate the link between traits and prosocial
behavior. In this regard, future studies may also consider other
psychological factors that can serve as mediators, such as
cognitions (e.g., norms, justifications; Dunning, Anderson,
Schlösser, Ehlebracht, & Fetchenhauer, 2014; Mellers, Hasel-
huhn, Tetlock, Silva, & Isen, 2010) and emotions (e.g., anger,
regret; Martinez & Zeelenberg, 2015; van der Schalk, Kuppens,
Bruder, & Manstead, 2015).

By and large, our analysis of trait-behavior relations between
and within games provided further support for our theoretical
framework, particularly for the usefulness of considering
situation-specific affordances to understand individual differ-
ences in prosocial behavior in certain situations. Most consis-
tent evidence again emerged for traits linked to the exploitation
affordance. Together with the findings for prosocial behavior
across games, this implies that individuals can readily perceive
situational cues to exploitation (e.g., high conflict of interests,
high power) and correspondingly construe the situations they
encounter. Indeed, research suggests that individuals can dif-
ferentiate situations along the dimensions of conflict of inter-
ests and power (Gerpott et al., 2018) and that high levels of both
of these dimensions have strong (negative) effects on prosocial
behavior (e.g., Camerer, 2003; Sally, 1995; Suleiman, 1996;
Vlaev & Chater, 2006). Future research should build on these
findings to more directly test whether the high salience of
exploitation-related cues in interdependent situations—and in
subjective representations thereof— can indeed explain why
traits linked to unconditional concern for others are most
strongly expressed in these situations.

For other traits, however, the fine-grained differences be-
tween interdependent situations with regard to the (sub)
affordances involved may not be fully represented in their
relations to prosocial behavior. This may have several reasons:
First, some games may render certain affordances more or less
salient due to specific (structural) features (Betsch, Böhm, &
Korn, 2013). For example, evidence suggests that for trustors in
the Trust Game, beliefs about others’ trustworthiness as well as
risk— both of which emphasize the dependence on others under
uncertainty—are particularly salient (Dunning, Fetchenhauer,
& Schlösser, 2012), and arguably more so than the possibility
for exploitation. Second, the strength of associations of affor-
dances with traits may differ within and across traits. That is,
whereas a trait may be strongly activated in the presence of one
affordance, it may only be weakly activated in the presence of
another affordance—although being linked to both affordances.
Finally, due to (conceptual and empirical) overlap between
traits, a trait may be indirectly linked to other affordances than
implied by its conceptualization and operationalization. For
example, it has been shown that prosocial individuals (i.e.,
those high in unconditional concern for others) expect others to
be prosocial as well, thus having more optimistic beliefs about
their prosociality (e.g., Pletzer et al., 2018; Thielmann, Hilbig,
& Zettler, 2018). The unexpected positive relations between
trust propensity and prosocial behavior in the Dictator Game
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and the Trust Game as trustee may thus result from the link of
trust propensity to traits related to unconditional concern for
others. Future research is needed to address these issues.

Trait Concepts Accounting for Individual Differences
in Prosocial Behavior

Broad versus narrow traits. According to the bandwidth-
fidelity dilemma (Cronbach & Gleser, 1965; Ones & Viswesvaran,
1996), it has been argued that narrow (facet-level) traits may have
higher predictive validity for related outcomes than broad (factor-
level) traits because they specifically and homogeneously tap into
certain constructs (e.g., Paunonen et al., 2003). In terms of our
affordance-based framework, this implies that narrow traits may be
specifically expressed in those interdependent situations involving
the (sub)affordances the traits are conceptually linked to. Stated
differently, particularly for narrow traits, there should be evidence
for the predicted correlational patterns, and to-be-expected corre-
lations should be larger than for broad traits. Indeed, several
narrow traits showed correlations that followed the predicted rank
order. Most prominently, social value orientation was positively
related to prosocial behavior in all games except the Ultimatum
Game as responder (�̂ � �.03; otherwise .24 � �̂ � .40; Table 8),
reflecting that social value orientation should be exclusively ex-
pressed when one can exploit others. Moreover, social value
orientation yielded the strongest relation (i.e., �̂ � .26) with
prosocial behavior across games among all traits considered. How-
ever, we once more emphasize that social value orientation may
not only correlate strongly with prosocial behavior due to shared
content variance, but also because of shared method variance
because of its assessment based on game-like paradigms.

Among the broad traits, the strongest relation with prosocial
behavior across games was apparent for honesty-humility (�̂ �
.20; Figure 4), which indeed yielded the second largest correlation
among all traits for which data was available for all games17 and
which also showed the predicted pattern of correlations between
games. That is, much like social value orientation, honesty-
humility was the strongest predictor of prosocial behavior among
broad traits in all games but the Ultimatum Game as responder
(�̂ � .02; otherwise .09 � �̂ � .26; Table 8). In this game, in turn,
HEXACO agreeableness showed the strongest link among all
(narrow and broad) traits considered in our analysis (�̂ � .12).

Taken together, the meta-analysis shows that no single trait—
neither a narrow trait, nor a broad trait—yielded meaningful rela-
tions (�̂ � .10) with prosocial behavior in all games. This implies
that no single trait can be expressed in prosocial behavior across all
types of interdependent situations, even though several of the
narrow traits are conceptualized so as to capture prosocial versus
selfish tendencies in general (e.g., altruism, empathy, envy). As
such, the findings demonstrate that the distinction between the
affordances of exploitation and reciprocity is useful and should be
captured in corresponding trait conceptualizations. Moreover, the
meta-analysis shows that narrow traits may not generally outper-
form broad traits in predicting prosocial behavior. Indeed, narrow
and broad traits alike can—and do—account for individual varia-
tion in prosocial behavior.

Basic personality models. As summarized previously,
honesty-humility was the strongest predictor of prosocial behavior
among broad traits in all games, except the Ultimatum Game as

responder in which HEXACO agreeableness yielded the strongest
association among all traits (Table 8). The findings for honesty-
humility were thus fully in line with its conceptualization in the
HEXACO model (Ashton & Lee, 2007; De Vries et al., 2016),
supporting that honesty-humility specifically captures individual
differences in tendencies related to unconditional concern for
others (i.e., nonexploitation). For HEXACO agreeableness, results
likewise supported that this dimension captures individual differ-
ences in tendencies related to conditional concern for others (i.e.,
nonretaliation) better than any other dimension. However, differ-
ences in correlations across games were very weak (albeit follow-
ing the predicted rank order), calling for additional evidence on the
double dissociation of HEXACO agreeableness and honesty-
humility (Hilbig, Thielmann, et al., 2016; Hilbig et al., 2013; Zhao
& Smillie, 2015). A promising approach in this regard is to take
the moderate intercorrelation between these dimensions (Mosha-
gen, Thielmann, Hilbig, & Zettler, 2019) into account, which will
likely result in a clearer dissociation (Zettler et al., in press). FFM
agreeableness, in turn, yielded positive relations with prosocial
behavior in all games (.07 � �̂ � .16), thereby also supporting the
conceptualization of this broad trait to capture individual differ-
ences in prosocial tendencies in general (Denissen & Penke,
2008). However, effects were relatively small in size (for four of
the six games �̂ � .10; Table 8) and indeed smaller than the
corresponding relations observed for honesty-humility and
HEXACO agreeableness.

Overall, the findings imply that the HEXACO model offers a
particularly good representation of individual differences in proso-
ciality in terms of broad trait taxonomies, and that this is attribut-
able to the distinction between unconditional and conditional
prosocial tendencies as captured in honesty-humility and agree-
ableness. Indeed, this essentially replicates the results for the
narrow traits summarized above. Future research addressing indi-
vidual differences in prosocial behavior from the perspective of
basic personality models will thus profit from relying on the
HEXACO model.

Methodological Implications

Role of incentives. A critical design feature of games is
whether behavior is real—in the sense that it incurs actual (e.g.,
monetary) consequences—or hypothetical. However, prior evi-
dence on the role of incentives for the (strength of) relations
between personality and prosocial behavior has been inconclusive
(e.g., Balliet et al., 2009; Ben-Ner et al., 2008; Lönnqvist et al.,
2011). Our meta-analysis showed that, if at all, effects of incen-
tives on trait-behavior links are very small, even for highly eval-
uative traits. That is, for almost all traits, relations were similar in
incentivized and hypothetical games. The only exception emerged
for the Dark Triad traits (i.e., narcissism, Machiavellianism, and
psychopathy), for which correlations were stronger (more nega-
tive) in hypothetical games (see Figure 8). This is in line with prior
notions that high levels of these traits are particularly socially
undesirable (Moshagen et al., 2018). Individuals may thus report

17 Only guilt proneness additionally yielded a slightly stronger relation
with prosocial behavior than honesty-humility (i.e., �̂. � .22). However,
the correlation for guilt proneness was only based on a subset of games
because of insufficient data for other games (Table 8).
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lower levels on these traits due to socially desirable responding,
and likewise behave socially desirable (prosocial) when behavior
is hypothetical, but less so if real incentives are at stake. Overall,
however, the findings imply that relations between personality and
prosocial behavior can be validly studied in hypothetical games.

Experimental deception. Experimental deception is largely
accepted in psychology, whereas it is not in economics (Hertwig &
Ortmann, 2001). Indeed, deception may have unintended effects
on participants’ behavior because it may increase suspiciousness
(e.g., Gerlach, Teodorescu, & Hertwig, 2019; Ortmann & Hertwig,
2002). Correspondingly, deception may also affect how personal-
ity is expressed in prosocial behavior, in the sense that trait-
behavior relations may decrease under deception. In contrast to
this reasoning, however, we found no evidence for systematic
effects of deception on the link between personality and prosocial
behavior (see Figure 9). Although these findings may lead one to
conclude that deception does not influence the expression of
personality in prosocial behavior, we consider such conclusions
premature. Specifically, even though deception may not have
immediate effects on trait-behavior relations, it may have adverse
effects in the long run when participants learn that deception is
common practice and adapt their behavior correspondingly.

Size of correlations. In general, the correlations between
traits and prosocial behavior were maximally medium-sized and
most of them were small (J. Cohen, 1988). However, typical
(bare-bones) effects in social and personality psychology are ac-
tually small to medium-sized (i.e., r � .20; Gignac & Szodorai,
2016; Richard, Bond, & Stokes-Zoota, 2003). Moreover, it should
be noted that most studies assessed behavior in single-trial one-
shot games, and that correlations with behavior should be larger
when behavior is assessed repeatedly in such one-shot situations
(Fleeson, 2001). Correspondingly, it has been argued that “the
relevance of the cumulation of small effects over time is particu-
larly obvious for research on individual differences, such as . . .
personality traits” (Funder & Ozer, 2019, p. 161). Even more
importantly, the size (and range) of correlations differed across
interdependent situations (see Figures S2–S7 in the online supple-
mental materials), being largest in the Dictator Game (i.e., �.20 �
�̂ � .32) and the Trust Game as trustee (i.e., �.20 � �̂ � .40) and
smallest in the Ultimatum Game as proposer (i.e., �.16 � �̂ � .24)
and responder (i.e., �.10 � �̂ � .12). In fact, this pattern mirrors
the situational strength of the games (Mischel, 1977; Monson,
Hesley, & Chernick, 1982; Snyder & Ickes, 1985): The situations
modeled in the Dictator Game and the Trust Game as trustee are
comparably weak given that players have full power and do neither
need to fear retaliation by the interaction partner, nor take any
strategic considerations into account. Thus, behavior may largely
be an expression of one’s personality. In contrast, the situations
modeled in the Ultimatum Game are much stronger: Whereas
proposers have to consider that responders might reject a small
(i.e., selfish) offer, responders have to consider that rejecting an
offer is individually costly. Thus, behavior may be more an ex-
pression of strategic considerations than one’s personality. We
recommend researchers to take these systematic differences in the
size of effects of personality on behavior across situations into
account when designing their studies, as these have important
implications for statistical power.

Operationalizations of the traits. Using different operation-
alizations to measure the same (latent) personality construct im-

plicitly suggests that all indicators (i.e., measurements) provide
equivalent assessments. However, evidence suggests that this
equivalence assumption does not necessarily hold, as different trait
indicators of allegedly the same construct may have different
predictive validity for certain outcomes (e.g., Hilbig, Moshagen, &
Zettler, 2016; Miller, Gaughan, Maples, & Price, 2011; Muris et
al., 2017; Parks-Leduc, Feldman, & Bardi, 2015; Thalmayer,
Saucier, & Eigenhuis, 2011; Thielmann & Hilbig, 2019b). We
therefore considered it important to also test for potential moder-
ation by the inventory used to measure a trait. Specifically, for the
10 traits for which most data were available (i.e., the eight FFM
and HEXACO traits, social value orientation, and trust propen-
sity), we investigated whether their relations with prosocial behav-
ior across games were moderated by the inventory used to measure
the traits. Results are summarized in Table S17 in the online
supplemental materials. Indeed, for one trait under scrutiny—FFM
agreeableness—analyses yielded significant differences in effect
sizes across inventories. Specifically, the correlation of FFM
agreeableness with prosocial behavior was larger for the Big Five
Aspects Scale (DeYoung, Quilty, & Peterson, 2007) than for any
other scale (i.e., �̂ � .21 vs. .08 � �̂ � .12). This replicates prior
studies which likewise showed differences in the predictive valid-
ity of FFM agreeableness across indicators (e.g., Decuyper, De
Pauw, De Fruyt, De Bolle, & De Clercq, 2009; Hilbig, Moshagen,
et al., 2016; Miller et al., 2011; Sibley & Duckitt, 2008). In
general, this further supports that the equivalence assumption of
indicators sought to measure the same construct does not neces-
sarily hold.

Limitations and Directions for Future Research

Although the meta-analysis provides viable insights into the
relation between personality and prosocial behavior, some limita-
tions ought to be acknowledged. First, we exclusively focused on
zero-order correlations. However, several traits included in our
meta-analysis (most prominently those belonging to the same
category; Table 2) are likely to show considerable interrelations.
Thus, some traits may have simply yielded nonzero relations with
prosocial behavior in (some) games because of their shared vari-
ance with other traits, and accounting for this shared variance
might provide even clearer support for the proposed affordance-
based account. More generally, considering the interrelations be-
tween traits will allow to specifically study the unique predictive
validity of traits showing meaningful zero-order relations with
prosocial behavior when other (related) traits are accounted for.
The meta-analysis establishes which traits should be invited to
such a comparison in future research.

Closely related, the meta-analysis is mute on the relative im-
portance of personality versus situational variables for prosocial
behavior given that we exclusively focused on the role of the
person. It is thus unclear how much of the variance in prosocial
behavior can be accounted for by the type of a trait versus the type
of the interdependent situation at hand. Future research might
extend the current analysis to provide further insights into the
relative importance of the person and the situation for prosocial
behavior. A promising approach may be individual-level meta-
analysis (e.g., Steinberg et al., 1997; Stewart & Clarke, 1995),
which can offer more fine-grained insights than our synthesis
based on summary (effect size) data.
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Another limitation of the meta-analysis is that interdependent
situations providing a possibility to reciprocate were somewhat
underrepresented, only counting the Ultimatum Game as re-
sponder, the Trust Game as trustee, and social dilemmas with
repeated interaction. However, situations providing a possibility to
reciprocate have actually received less attention in prior research.
Moreover, we did not consider the type of behavior (i.e., selfish or
prosocial) to which individuals reacted in situations providing a
possibility to reciprocate; thus, we cannot distinguish between
positive and negative reciprocal behavior in our analysis. Both
these issues might potentially explain why traits (exclusively)
linked to the affordance of reciprocity (e.g., HEXACO agreeable-
ness, forgiveness, positive reciprocity) yielded relatively weak
associations with prosocial behavior across situations. The meta-
analysis calls for stronger consideration of situations providing
opportunities for reciprocity in future studies. This also includes
the need to focus more on repeated interactions to provide a deeper
understanding of how the relation of personality to prosocial
behavior may develop over the course of an ongoing interaction.

Closely related, for some traits data were insufficient to perform
meta-analysis in some games (see Table 8), or even in general (see
excluded traits in the additional materials on the OSF; https://osf
.io/dbuk6/). These gaps, however, reflect that prior research
has—at least implicitly—adopted the concept of affordances to
some extent in studying the relation between traits and prosocial
behavior. For example, dispositional greed has exclusively been
studied in the Dictator Game and in social dilemmas in which
exploitation is possible to a relatively strong degree. Similarly,
trust propensity has mainly been considered in the Trust Game
(and mostly so in the trustor role) and social dilemmas, in which
beliefs about others’ prosociality are relevant for behavior. How-
ever, a crucial step in testing a theoretical framework beyond
establishing convergent relations is to test discrimination or dis-
sociation, respectively, that is, whether relations are not observed
when they are not to be expected (Campbell & Fiske, 1959;
Teuber, 1955). Future research is thus needed to fill the gaps
identified by our meta-analysis and to thereby provide further
evidence on the proposed theoretical framework.

Finally, we focused on prosocial behavior in (a selection of)
games—and corresponding interdependent situations. A crucial
advantage of games is that they offer a theory-driven apparatus to
measure actual behavior in a precise and parsimonious way (Mur-
nighan & Wang, 2016). In this sense, we selected a set of games
covering a variety of interdependent situations and involving the
affordances relevant for prosocial behavior to different degrees.
Thus, although the games may not reflect the entire breadth of
interdependent situations in everyday social interactions, they ar-
guably comprise a broad range of relevant situations. Nonetheless,
future research may expand the study of (individual differences in)
prosocial behavior to other interdependent situations, including
real-life settings (Gneezy & Imas, 2017) and situations that more
strongly differ on the proposed subaffordances than the games
considered here. Importantly, our affordance-based framework
provides a theoretical account for the understanding of prosocial
behavior in general, not only in (a selection of) games. The
framework can thus guide such future endeavors in providing a
strong theoretical basis.

Conclusion

Individual differences in prosocial behavior have consistently
been documented over decades of research using economic
games—and personality traits have been shown to account for
such individual variation. The present meta-analysis offers an
affordance-based theoretical framework that can illuminate which,
when, and how personality traits relate to prosocial behavior across
various interdependent situations. Specifically, the framework and
meta-analysis identify a few situational affordances that form the
basis for the expression of certain traits in prosocial behavior. In
this regard, the meta-analysis also shows that no single trait is
capable to account for individual variation in prosocial behavior
across the variety of interdependent situations individuals may
encounter in their everyday social interactions. Rather, individual
differences in prosocial behavior are best viewed as a result of
traits being expressed in response to certain situational features
that influence the affordances involved in interdependent situa-
tions. In conclusion, research on individual differences in prosocial
behavior—and corresponding trait conceptualizations—should
consider the affordances provided in interdependent situations to
allow for a complete understanding of how personality can shape
the many aspects of human prosociality.
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Who punishes? Personality traits predict individual variation in punitive
sentiment. Evolutionary Psychology, 11, 186–200. http://dx.doi.org/10
.1177/147470491301100117

Robins, R. W., & John, O. P. (1997). The quest for self-insight: Theory and
research on accuracy and bias in self-perception. In R. Hogan, J. A.
Johnson, & S. R. Briggs (Eds.), Handbook of personality psychology
(pp. 649–679). San Diego, CA: Academic Press. http://dx.doi.org/10
.1016/B978-012134645-4/50026-3

�Roch, S. G., & Samuelson, C. D. (1997). Effects of environmental
uncertainty and social value orientation in resource dilemmas. Organi-
zational Behavior and Human Decision Processes, 70, 221–235. http://
dx.doi.org/10.1006/obhd.1997.2707

�Rodebaugh, T. L., Heimberg, R. G., Taylor, K. P., & Lenze, E. J. (2016).
Clarifying the behavioral economics of social anxiety disorder: Effects
of interpersonal problems and symptom severity on generosity. Clinical
Psychological Science, 4, 107–121. http://dx.doi.org/10.1177/
2167702615578128

�Rodebaugh, T. L., Klein, S. R., Yarkoni, T., & Langer, J. K. (2011).
Measuring social anxiety related interpersonal constraint with the flex-
ible iterated prisoner’s dilemma. Journal of Anxiety Disorders, 25,
427–436. http://dx.doi.org/10.1016/j.janxdis.2010.11.006

�Rodebaugh, T. L., Shumaker, E. A., Levinson, C. A., Fernandez, K. C.,
Langer, J. K., Lim, M. H., & Yarkoni, T. (2013). Interpersonal constraint
conferred by generalized social anxiety disorder is evident on a behav-
ioral economics task. Journal of Abnormal Psychology, 122, 39–44.
http://dx.doi.org/10.1037/a0030975

�Rodebaugh, T. L., Tonge, N. A., Weisman, J. S., Lim, M. H., Fernandez,
K. C., & Bogdan, R. (2017). The behavioral economics of social anxiety
disorder reveal a robust effect for interpersonal traits. Behaviour Re-
search and Therapy, 95, 139–147. http://dx.doi.org/10.1016/j.brat.2017
.06.003

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

84 THIELMANN, SPADARO, AND BALLIET

http://dx.doi.org/10.1016/j.paid.2010.05.002
http://dx.doi.org/10.1016/j.paid.2010.05.002
http://dx.doi.org/10.1006/obhd.1999.2822
http://dx.doi.org/10.1006/obhd.1999.2822
http://dx.doi.org/10.1146/annurev.ps.28.020177.002051
http://dx.doi.org/10.1146/annurev.ps.28.020177.002051
http://dx.doi.org/10.1371/journal.pone.0172853
http://dx.doi.org/10.7717/peerj.1631
http://dx.doi.org/10.7717/peerj.1631
http://dx.doi.org/10.3389/fnhum.2013.00406
http://dx.doi.org/10.1371/journal.pone.0031491
http://dx.doi.org/10.1371/journal.pone.0031491
http://dx.doi.org/10.2307/271063
http://dx.doi.org/10.1026/0012-1924.51.4.195
http://dx.doi.org/10.1026/0012-1924.51.4.195
http://dx.doi.org/10.1038/nature11467
http://dx.doi.org/10.1038/nature11467
http://dx.doi.org/10.3389/fnbeh.2014.00300
http://dx.doi.org/10.1038/ncomms4677
http://dx.doi.org/10.1038/ncomms4677
http://dx.doi.org/10.3998/mpub.20269
http://dx.doi.org/10.1037/a0037250
http://www.r-project.org/
http://dx.doi.org/10.1080/17470919.2016.1195772
http://dx.doi.org/10.1080/17470919.2016.1195772
http://dx.doi.org/10.1002/ejsp.414
http://dx.doi.org/10.1177/1088868308321721
http://dx.doi.org/10.1037/1089-2680.7.4.331
http://dx.doi.org/10.1037/1089-2680.7.4.331
http://dx.doi.org/10.1093/geronb/gbt088
http://dx.doi.org/10.1371/journal.pone.0146358
http://dx.doi.org/10.1371/journal.pone.0146358
http://dx.doi.org/10.1016/j.biopsych.2006.07.021
http://dx.doi.org/10.1016/j.biopsych.2006.07.021
http://dx.doi.org/10.1016/j.jrp.2008.12.015
http://dx.doi.org/10.1177/147470491301100117
http://dx.doi.org/10.1177/147470491301100117
http://dx.doi.org/10.1016/B978-012134645-4/50026-3
http://dx.doi.org/10.1016/B978-012134645-4/50026-3
http://dx.doi.org/10.1006/obhd.1997.2707
http://dx.doi.org/10.1006/obhd.1997.2707
http://dx.doi.org/10.1177/2167702615578128
http://dx.doi.org/10.1177/2167702615578128
http://dx.doi.org/10.1016/j.janxdis.2010.11.006
http://dx.doi.org/10.1037/a0030975
http://dx.doi.org/10.1016/j.brat.2017.06.003
http://dx.doi.org/10.1016/j.brat.2017.06.003


�Rodrigues, J., Ulrich, N., & Hewig, J. (2015). A neural signature of
fairness in altruism: A game of theta? Social Neuroscience, 10, 192–205.
http://dx.doi.org/10.1080/17470919.2014.977401

�Rodrigues, J., Ulrich, N., Mussel, P., Carlo, G., & Hewig, J. (2017).
Measuring prosocial tendencies in Germany: Sources of validity and
reliability of the revised prosocial tendency measure. Frontiers in Psy-
chology, 8, 2119. http://dx.doi.org/10.3389/fpsyg.2017.02119

�Rosen, J., & Haaga, D. A. F. (1998). Facilitating cooperation in a social
dilemma: A persuasion approach. The Journal of Psychology: Interdis-
ciplinary and Applied, 132, 143–153. http://dx.doi.org/10.1080/
00223989809599155

Rosenberg, M. (1956). Misanthropy and political ideology. American
Sociological Review, 21, 690–695. http://dx.doi.org/10.2307/2088419

�Rosenbusch, H., Evans, A. M., & Zeelenberg, M. (2018). Trust and
Twitter. Manuscript in preparation.

�Rotella, A. M. (2015). The influence of observation on cooperative
decision making (Unpublished master’s thesis). The University of
Guelph, Guelph, Canada.

�Rotella, A. M., Sparks, A. M., Mishra, S., & Barclay, P. (2018). Individual
differences in the “watching eyes” effect and real cues of observation.
Unpublished raw data.

Rothbart, M. K., Ahadi, S. A., & Evans, D. E. (2000). Temperament and
personality: Origins and outcomes. Journal of Personality and Social
Psychology, 78, 122–135. http://dx.doi.org/10.1037/0022-3514.78.1.122

�Rothmund, T., Gollwitzer, M., Bender, J., & Klimmt, C. (2015). Short-
and long-term effects of video game violence on interpersonal trust.
Media Psychology, 18, 106–133. http://dx.doi.org/10.1080/15213269
.2013.841526

�Rothmund, T., Gollwitzer, M., & Klimmt, C. (2011). Of virtual victims
and victimized virtues: Differential effects of experienced aggression in
video games on social cooperation. Personality and Social Psychology
Bulletin, 37, 107–119. http://dx.doi.org/10.1177/0146167210391103

Rotter, J. B. (1967). A new scale for the measurement of interpersonal
trust. Journal of Personality, 35, 651–665. http://dx.doi.org/10.1111/j
.1467-6494.1967.tb01454.x

Rotter, J. B. (1990). Internal versus external control of reinforcement: A
case history of a variable. American Psychologist, 45, 489–493. http://
dx.doi.org/10.1037/0003-066X.45.4.489

�Ruch, W., Bruntsch, R., & Wagner, L. (2017). The role of character traits
in economic games. Personality and Individual Differences, 108, 186–
190. http://dx.doi.org/10.1016/j.paid.2016.12.007

Rusbult, C. E., & Van Lange, P. A. M. (2003). Interdependence, interac-
tion, and relationships. Annual Review of Psychology, 54, 351–375.
http://dx.doi.org/10.1146/annurev.psych.54.101601.145059

Rusbult, C. E., & Van Lange, P. A. M. (2008). Why we need interdepen-
dence theory. Social and Personality Psychology Compass, 2, 2049–
2070. http://dx.doi.org/10.1111/j.1751-9004.2008.00147.x

�Sagiv, L., Sverdlik, N., & Schwarz, N. (2011). To compete or to coop-
erate? Values’ impact on perception and action in social dilemma games.
European Journal of Social Psychology, 41, 64–77. http://dx.doi.org/10
.1002/ejsp.729

�Sakalaki, M., & Fousiani, K. (2012). Social embeddedness and economic
opportunism: A game situation. Psychological Reports, 110, 955–962.
http://dx.doi.org/10.2466/21.02.09.17.PR0.110.3.955-962

�Sakalaki, M., & Sotiriou, P. (2012). Pro-self orientation and preference for
deceitful strategies: Social value orientation, dispositional and behav-
ioral correlates of economic opportunism. Studia Psychologica, 54,
157–165.

Sally, D. (1995). Conversation and cooperation in social dilemmas: A
meta-analysis of experiments from 1958 to 1992. Rationality and Soci-
ety, 7, 58–92. http://dx.doi.org/10.1177/1043463195007001004

Samuelson, P. A. (1954). The pure theory of public expenditure. The
Review of Economics and Statistics, 36, 387–389. http://dx.doi.org/10
.2307/1925895

�Sandoval, E. B., Brandstetter, J., Obaid, M., & Bartneck, C. (2016).
Reciprocity in human-robot interaction: A quantitative approach through
the Prisoner’s Dilemma and the Ultimatum Game. International Journal
of Social Robotics, 8, 303–317. http://dx.doi.org/10.1007/s12369-015-
0323-x

�Saslow, L. R., John, O. P., Piff, P. K., Willer, R., Wong, E., Impett, E. A.,
. . . Saturn, S. R. (2013). The social significance of spirituality: New
perspectives on the compassion–altruism relationship. Psychology of
Religion and Spirituality, 5, 201–218. http://dx.doi.org/10.1037/
a0031870

�Sattler, D. N., & Kerr, N. L. (1991). Might versus morality explored:
Motivational and cognitive bases for social motives. Journal of Person-
ality and Social Psychology, 60, 756–765. http://dx.doi.org/10.1037/
0022-3514.60.5.756

Saucier, G. (1994). Mini-markers: A brief version of Goldberg’s unipolar
big-five markers. Journal of Personality Assessment, 63, 506–516.
http://dx.doi.org/10.1207/s15327752jpa6303_8

Scheier, M. F., & Carver, C. S. (1985). Optimism, coping, and health:
Assessment and implications of generalized outcome expectancies.
Health Psychology, 4, 219–247. http://dx.doi.org/10.1037/0278-6133.4
.3.219

�Scheres, A., & Sanfey, A. G. (2006). Individual differences in decision
making: Drive and Reward Responsiveness affect strategic bargaining in
economic games. Behavioral and Brain Functions, 2, 35. http://dx.doi
.org/10.1186/1744-9081-2-35

�Schild, C., Jünger, J., & Zettler, I. (2019). Linking men’s voice pitch to
actual and perceived trustworthiness across domains. Behavioral Ecol-
ogy. Advance online publication. http://dx.doi.org/10.1093/beheco/
arz173

�Schindler, S., & Thielmann, I. (2017). The interplay between mortality
salience and Honesty-Humility on prosocial behavior. Unpublished raw
data, Department of Psychology, University of Kassel, Kassel, Germany.

Schlenker, B. R. (2008). Integrity and character: Implications of principled
expedient ethical ideologies. Journal of Social and Clinical Psychology,
27, 1078–1125. http://dx.doi.org/10.1521/jscp.2008.27.10.1078

�Schlenker, B. R., Helm, B., & Tedeschi, J. T. (1973). The effects of
personality and situational variables on behavioral trust. Journal of
Personality and Social Psychology, 25, 419–427. http://dx.doi.org/10
.1037/h0034088

�Schlösser, T., Berger, S., & Fetchenhauer, D. (2018). Justice sensitivity
and cooperation dynamics in repeated public good games. Social Justice
Research, 31, 1–22. http://dx.doi.org/10.1007/s11211-017-0300-7

Schmitt, M., Baumert, A., Gollwitzer, M., & Maes, J. (2010). The Justice
Sensitivity Inventory: Factorial validity, location in the personality facet
space, demographic pattern, and normative data. Social Justice Re-
search, 23, 211–238. http://dx.doi.org/10.1007/s11211-010-0115-2

�Schmitt, P., Shupp, R., Swope, K., & Mayer, J. (2008). Pre-commitment
and personality: Behavioral explanations in ultimatum games. Journal of
Economic Behavior & Organization, 66, 597–605. http://dx.doi.org/10
.1016/j.jebo.2006.08.002

�Schönbrodt, F. D., & Gerstenberg, F. X. R. (2012). An IRT analysis of
motive questionnaires: The Unified Motive Scales. Journal of Research
in Personality, 46, 725–742. http://dx.doi.org/10.1016/j.jrp.2012.08.010

�Schug, J. (2018). Trust and expectations of reciprocity. Unpublished raw
data, Department of Psychology, The College of William and Mary,
Williamsburg, VA.

�Schug, J., Matsumoto, D., Horita, Y., Yamagishi, T., & Bonnet, K. (2010).
Emotional expressivity as a signal of cooperation. Evolution and Human
Behavior, 31, 87–94. http://dx.doi.org/10.1016/j.evolhumbehav.2009.09
.006

Schultz, P. W., Shriver, C., Tabanico, J. J., & Khazian, A. M. (2004).
Implicit connections with nature. Journal of Environmental Psychology,
24, 31–42. http://dx.doi.org/10.1016/S0272-4944(03)00022-7

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

85PERSONALITY AND PROSOCIAL BEHAVIOR

http://dx.doi.org/10.1080/17470919.2014.977401
http://dx.doi.org/10.3389/fpsyg.2017.02119
http://dx.doi.org/10.1080/00223989809599155
http://dx.doi.org/10.1080/00223989809599155
http://dx.doi.org/10.2307/2088419
http://dx.doi.org/10.1037/0022-3514.78.1.122
http://dx.doi.org/10.1080/15213269.2013.841526
http://dx.doi.org/10.1080/15213269.2013.841526
http://dx.doi.org/10.1177/0146167210391103
http://dx.doi.org/10.1111/j.1467-6494.1967.tb01454.x
http://dx.doi.org/10.1111/j.1467-6494.1967.tb01454.x
http://dx.doi.org/10.1037/0003-066X.45.4.489
http://dx.doi.org/10.1037/0003-066X.45.4.489
http://dx.doi.org/10.1016/j.paid.2016.12.007
http://dx.doi.org/10.1146/annurev.psych.54.101601.145059
http://dx.doi.org/10.1111/j.1751-9004.2008.00147.x
http://dx.doi.org/10.1002/ejsp.729
http://dx.doi.org/10.1002/ejsp.729
http://dx.doi.org/10.2466/21.02.09.17.PR0.110.3.955-962
http://dx.doi.org/10.1177/1043463195007001004
http://dx.doi.org/10.2307/1925895
http://dx.doi.org/10.2307/1925895
http://dx.doi.org/10.1007/s12369-015-0323-x
http://dx.doi.org/10.1007/s12369-015-0323-x
http://dx.doi.org/10.1037/a0031870
http://dx.doi.org/10.1037/a0031870
http://dx.doi.org/10.1037/0022-3514.60.5.756
http://dx.doi.org/10.1037/0022-3514.60.5.756
http://dx.doi.org/10.1207/s15327752jpa6303_8
http://dx.doi.org/10.1037/0278-6133.4.3.219
http://dx.doi.org/10.1037/0278-6133.4.3.219
http://dx.doi.org/10.1186/1744-9081-2-35
http://dx.doi.org/10.1186/1744-9081-2-35
http://dx.doi.org/10.1093/beheco/arz173
http://dx.doi.org/10.1093/beheco/arz173
http://dx.doi.org/10.1521/jscp.2008.27.10.1078
http://dx.doi.org/10.1037/h0034088
http://dx.doi.org/10.1037/h0034088
http://dx.doi.org/10.1007/s11211-017-0300-7
http://dx.doi.org/10.1007/s11211-010-0115-2
http://dx.doi.org/10.1016/j.jebo.2006.08.002
http://dx.doi.org/10.1016/j.jebo.2006.08.002
http://dx.doi.org/10.1016/j.jrp.2012.08.010
http://dx.doi.org/10.1016/j.evolhumbehav.2009.09.006
http://dx.doi.org/10.1016/j.evolhumbehav.2009.09.006
http://dx.doi.org/10.1016/S0272-4944%2803%2900022-7


�Schwab, B. (2017). Projection bias and self-image concerns in charitable
giving (Master’s thesis). Humboldt University of Berlin, Berlin, Ger-
many. Retrieved from https://www.drsatow.de/tests/persoenlichkeitstest/

Sedikides, C. (1993). Assessment, enhancement, and verification determi-
nants of the self-evaluation process. Journal of Personality and Social
Psychology, 65, 317–338. http://dx.doi.org/10.1037/0022-3514.65.2.317

�Settgast, A. H. (2018). Einfluss der Umwelteinstellung auf individuelles
Klimaschutz- und Klimaanpassungsverhalten in einem Öffentliche-
Güter-Spiel [Influence of environmental attitude on individual climate
protection and climate adaptation behavior in a public good game]
(Unpublished master’s thesis). Otto-von-Guericke Universität Magde-
burg, Magdeburg, Germany.

�Seuntjens, T. G., Zeelenberg, M., van de Ven, N., & Breugelmans, S. M.
(2015). Dispositional greed. Journal of Personality and Social Psychol-
ogy, 108, 917–933. http://dx.doi.org/10.1037/pspp0000031

�Sheldon, K. M. (1999). Learning the lessons of tit-for-tat: Even compet-
itors can get the message. Journal of Personality and Social Psychology,
77, 1245–1253. http://dx.doi.org/10.1037/0022-3514.77.6.1245

�Sherman, R. (1967). Individual attitude toward risk and choice between
prisoner’s dilemma games. The Journal of Psychology: Interdisciplinary
and Applied, 66, 291–298. http://dx.doi.org/10.1080/00223980.1967
.10544908

Sibley, C. G., & Duckitt, J. (2008). Personality and prejudice: A meta-
analysis and theoretical review. Personality and Social Psychology
Review, 12, 248–279. http://dx.doi.org/10.1177/1088868308319226

�Siegert, J. (2017). Ich vertraue dir, weil man mir vertrauen kann: Eine
Untersuchung des Einflusses von sozialer Projektion auf den Zusam-
menhang zwischen dem HEXACO Faktor Honesty-Humility und Ver-
trauen [I trust you because you can trust me: An investigation of the
influence of social projection on the relation between HEXACO
Honesty-Humility and trust] (Unpublished bachelor’s thesis). University
of Koblenz-Landau, Landau, Germany.

�Simpson, B. (2004). Social values, subjective transformations, and coop-
eration in social dilemmas. Social Psychology Quarterly, 67, 385–395.
http://dx.doi.org/10.1177/019027250406700404

�Simpson, B., & Aksoy, O. (2017). Cumulative advantage in collective
action groups: How competition for group members alters the provision
of public goods. Social Science Research, 66, 1–21. http://dx.doi.org/10
.1016/j.ssresearch.2017.03.001

�Singh, P. (1997). Human behavior in dictator games (Doctoral disserta-
tion). University of Minnesota, Minneapolis, MN. Available from Pro-
Quest Dissertations and Theses database.

�Skatova, A., & Ferguson, E. (2013). Individual differences in behavioural
inhibition explain free riding in public good games when punishment is
expected but not implemented. Behavioral and Brain Functions, 9, 3.
http://dx.doi.org/10.1186/1744-9081-9-3

�Skatova, A., Spence, A., Leygue, C., & Ferguson, E. (2017). Guilty repair
sustains cooperation, angry retaliation destroys it. Scientific Reports, 7,
46709. http://dx.doi.org/10.1038/srep46709

�Smeesters, D., Warlop, L., Van Avermaet, E., Corneille, O., & Yzerbyt,
V. (2003). Do not prime hawks with doves: The interplay of construct
activation and consistency of social value orientation on cooperative
behavior. Journal of Personality and Social Psychology, 84, 972–987.
http://dx.doi.org/10.1037/0022-3514.84.5.972

�Smeesters, D., Warlop, L., Yzerbyt, V., Corneille, O., & Van Avermaet,
E. (2003). About prisoners and dictators: The role of other-self focus,
social value orientation, and sterotype primes in shaping cooperative
behavior (DTEW Research Report 0317). K. U. Leuven - Departement
toegepaste economische wetenschappen.

�Smeesters, D., Yzerbyt, V. Y., Corneille, O., & Warlop, L. (2009). When
do primes prime? The moderating role of the self-concept in individuals’
susceptibility to priming effects on social behavior. Journal of Experi-
mental Social Psychology, 45, 211–216. http://dx.doi.org/10.1016/j.jesp
.2008.09.002

�Smith, J. (2012). The endogenous nature of the measurement of social
preferences. Mind & Society, 11, 235–256. http://dx.doi.org/10.1007/
s11299-012-0110-4

�Smith, J. (2016). Three essays on the origins and consequences of public
service motives (Doctoral dissertation). Syracuse University, Syracuse,
NY. Retrieved from https://surface.syr.edu/etd/642

�Smith, J. M., & Bell, P. A. (1992). Environmental concern and
cooperative-competitive behavior in a simulated commons dilemma.
The Journal of Social Psychology, 132, 461–468. http://dx.doi.org/10
.1080/00224545.1992.9924725

�Smith, K. B., Larimer, C. W., Littvay, L., & Hibbing, J. R. (2007).
Evolutionary theory and political leadership: Why certain people do not
trust decision makers. The Journal of Politics, 69, 285–299. http://dx
.doi.org/10.1111/j.1468-2508.2007.00532.x

Smith, R. H., Parrott, W. G., Diener, E. F., Hoyle, R. H., & Kim, S. H.
(1999). Dispositional envy. Personality and Social Psychology Bulletin,
25, 1007–1020. http://dx.doi.org/10.1177/01461672992511008

Snyder, M. (1974). Self-monitoring of expressive behavior. Journal of
Personality and Social Psychology, 30, 526–537. http://dx.doi.org/10
.1037/h0037039

Snyder, M., & Ickes, W. (1985). Personality and social behavior. In G.
Lindzey & E. Aronson (Eds.), Handbook of social psychology (3rd ed.,
pp. 883–947). New York, NY: Random House.

�Sofianos, A. (2016). Individual and group characteristics and their eco-
nomic implications (Doctoral dissertation). University of Warwick, Cov-
entry, England. Retrieved from http://wrap.warwick.ac.uk/87647/

�Sonnemans, J., Schram, A., & Offerman, T. (1998). Public good provi-
sion and public bad prevention: The effect of framing. Journal of
Economic Behavior & Organization, 34, 143–161. http://dx.doi.org/10
.1016/S0167-2681(97)00042-5

�Sonnemans, J., van Dijk, F., & van Winden, F. (2006). On the dynamics
of social ties structures in groups. Journal of Economic Psychology, 27,
187–204. http://dx.doi.org/10.1016/j.joep.2005.08.004

�Spadaro, G. (2018). The institutional roots of interpersonal trust: The role
of institutions in promoting trust toward strangers (Unpublished doc-
toral dissertation). Vrije Universiteit Amsterdam, Amsterdam, the Neth-
erlands.

Spadaro, G., Tiddi, I., Columbus, S., & Balliet, D. (2019). Cooperation
databank (CoDa): An ontology representing the annotated history of
research on human cooperation. Manuscript in preparation.

Spearman, C. (1904). The proof and measurement of association between
two things. The American Journal of Psychology, 15, 72–101. http://dx
.doi.org/10.2307/1412159

�Spitzer, M., Fischbacher, U., Herrnberger, B., Grön, G., & Fehr, E.
(2007). The neural signature of social norm compliance. Neuron, 56,
185–196. http://dx.doi.org/10.1016/j.neuron.2007.09.011

Stanton, K., & Watson, D. (2014). Positive and negative affective dys-
function in psychopathology. Social and Personality Psychology Com-
pass, 8, 555–567. http://dx.doi.org/10.1111/spc3.12132

�Stavrova, O., & Schlösser, T. M. (2015). Solidarity and social justice:
Effect of individual differences in justice sensitivity on solidarity be-
haviour. European Journal of Personality, 29, 2–16. http://dx.doi.org/
10.1002/per.1981

Steel, P., Schmidt, J., Bosco, F., & Uggerslev, K. (2019). The effects of
personality on job satisfaction and life satisfaction: A meta-analytic
investigation accounting for bandwidth–fidelity and commensurabil-
ity. Human Relations, 72, 217–247. http://dx.doi.org/10.1177/
0018726718771465

�Steidle, A., Hanke, E.-V., & Werth, L. (2013). In the dark we cooperate:
The situated nature of procedural embodiment. Social Cognition, 31,
275–300. http://dx.doi.org/10.1521/soco.2013.31.2.275

Steinberg, K. K., Smith, S. J., Stroup, D. F., Olkin, I., Lee, N. C.,
Williamson, G. D., & Thacker, S. B. (1997). Comparison of effect
estimates from a meta-analysis of summary data from published studies

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

86 THIELMANN, SPADARO, AND BALLIET

https://www.drsatow.de/tests/persoenlichkeitstest/
http://dx.doi.org/10.1037/0022-3514.65.2.317
http://dx.doi.org/10.1037/pspp0000031
http://dx.doi.org/10.1037/0022-3514.77.6.1245
http://dx.doi.org/10.1080/00223980.1967.10544908
http://dx.doi.org/10.1080/00223980.1967.10544908
http://dx.doi.org/10.1177/1088868308319226
http://dx.doi.org/10.1177/019027250406700404
http://dx.doi.org/10.1016/j.ssresearch.2017.03.001
http://dx.doi.org/10.1016/j.ssresearch.2017.03.001
http://dx.doi.org/10.1186/1744-9081-9-3
http://dx.doi.org/10.1038/srep46709
http://dx.doi.org/10.1037/0022-3514.84.5.972
http://dx.doi.org/10.1016/j.jesp.2008.09.002
http://dx.doi.org/10.1016/j.jesp.2008.09.002
http://dx.doi.org/10.1007/s11299-012-0110-4
http://dx.doi.org/10.1007/s11299-012-0110-4
https://surface.syr.edu/etd/642
http://dx.doi.org/10.1080/00224545.1992.9924725
http://dx.doi.org/10.1080/00224545.1992.9924725
http://dx.doi.org/10.1111/j.1468-2508.2007.00532.x
http://dx.doi.org/10.1111/j.1468-2508.2007.00532.x
http://dx.doi.org/10.1177/01461672992511008
http://dx.doi.org/10.1037/h0037039
http://dx.doi.org/10.1037/h0037039
http://wrap.warwick.ac.uk/87647/
http://dx.doi.org/10.1016/S0167-2681%2897%2900042-5
http://dx.doi.org/10.1016/S0167-2681%2897%2900042-5
http://dx.doi.org/10.1016/j.joep.2005.08.004
http://dx.doi.org/10.2307/1412159
http://dx.doi.org/10.2307/1412159
http://dx.doi.org/10.1016/j.neuron.2007.09.011
http://dx.doi.org/10.1111/spc3.12132
http://dx.doi.org/10.1002/per.1981
http://dx.doi.org/10.1002/per.1981
http://dx.doi.org/10.1177/0018726718771465
http://dx.doi.org/10.1177/0018726718771465
http://dx.doi.org/10.1521/soco.2013.31.2.275


and from a meta-analysis using individual patient data for ovarian cancer
studies. American Journal of Epidemiology, 145, 917–925. http://dx.doi
.org/10.1093/oxfordjournals.aje.a009051

Stewart, L. A., & Clarke, M. J., & the Cochrane Working Group. (1995).
Practical methodology of meta-analyses (overviews) using updated in-
dividual patient data. Statistics in Medicine, 14, 2057–2079. http://dx
.doi.org/10.1002/sim.4780141902

�Stivers, A. W. (2016). More for me or more for you? The effect of power
and resource asymmetry on cooperation (Unpublished doctoral disser-
tation). University of Delaware, Newark, DE.

�Stockard, J., Van de Kragt, A. J., & Dodge, P. J. (1988). Gender roles and
behavior in social dilemmas: Are there sex differences in cooperation
and in its justification? Social Psychology Quarterly, 51, 154–163.
http://dx.doi.org/10.2307/2786837

Stoffregen, T. A. (2004). Breadth and limits of the affordance concept.
Ecological Psychology, 16, 79 – 85. http://dx.doi.org/10.1207/
s15326969eco1601_11

�Stouten, J., De Cremer, D., & van Dijk, E. (2005). All is well that ends
well, at least for proselfs: Emotional reactions to equality violation as a
function of social value orientation. European Journal of Social Psy-
chology, 35, 767–783. http://dx.doi.org/10.1002/ejsp.276

�Stouten, J., De Cremer, D., & van Dijk, E. (2009a). Behavioral (in)toler-
ance of equality violation in social dilemmas: When trust affects con-
tribution decisions after violations of equality. Group Processes &
Intergroup Relations, 12, 517–531. http://dx.doi.org/10.1177/
1368430209105048

�Stouten, J., De Cremer, D., & van Dijk, E. (2009b). When being disad-
vantaged grows into vengeance: The effects of asymmetry of interest
and social rejection in social dilemmas. European Journal of Social
Psychology, 39, 526–539. http://dx.doi.org/10.1002/ejsp.556

Suleiman, R. (1996). Expectations and fairness in a modified ultimatum
game. Journal of Economic Psychology, 17, 531–554. http://dx.doi.org/
10.1016/S0167-4870(96)00029-3

�Surbey, M. K. (2011). Adaptive significance of low levels of self-
deception and cooperation in depression. Evolution and Human Behav-
ior, 32, 29–40. http://dx.doi.org/10.1016/j.evolhumbehav.2010.08.009

�Sussman, R., Lavallee, L. F., & Gifford, R. (2016). Pro-environmental
values matter in competitive but not cooperative commons dilemmas.
The Journal of Social Psychology, 156, 43–55. http://dx.doi.org/10
.1080/00224545.2015.1052362

�Swope, K. J., Cadigan, J., Schmitt, P. M., & Shupp, R. (2008). Personality
preferences in laboratory economics experiments. The Journal of Socio-
Economics, 37, 998 –1009. http://dx.doi.org/10.1016/j.socec.2006.12
.065

�Szijjártó, L., Kocsor, F., & Bereczkei, T. (2018). Machiavellian individ-
uals’ reciprocation tends to be smaller in a Trust Game. Human Ethology
Bulletin, 33, 39–48. http://dx.doi.org/10.22330/heb/331/039-048

�Takahashi, H., Takano, H., Camerer, C. F., Ideno, T., Okubo, S., Matsui,
H., . . . Suhara, T. (2012). Honesty mediates the relationship between
serotonin and reaction to unfairness. Proceedings of the National Acad-
emy of Sciences of the United States of America, 109, 4281–4284.
http://dx.doi.org/10.1073/pnas.1118687109

�Tane, K., & Takezawa, M. (2011). Perception of human face does not
induce cooperation in darkness. Letters on Evolutionary Behavioral
Science, 2, 24–27. http://dx.doi.org/10.5178/lebs.2011.15

�Tanghe, J., Wisse, B., & van der Flier, H. (2010). The role of group
member affect in the relationship between trust and cooperation. British
Journal of Management, 21, 359–374.

Tangney, J. P., Baumeister, R. F., & Boone, A. L. (2004). High self-control
predicts good adjustment, less pathology, better grades, and interper-
sonal success. Journal of Personality, 72, 271–324. http://dx.doi.org/10
.1111/j.0022-3506.2004.00263.x

�Tappin, B. M., & McKay, R. T. (2019). Investigating the relationship
between self-perceived moral superiority and moral behavior using

economic games. Social Psychological and Personality Science, 10,
135–143. http://dx.doi.org/10.1177/1948550617750736

�Tazelaar, M. J. A., Van Lange, P. A. M., & Ouwerkerk, J. W. (2004). How
to cope with “noise” in social dilemmas: The benefits of communication.
Journal of Personality and Social Psychology, 87, 845–859. http://dx
.doi.org/10.1037/0022-3514.87.6.845

Teuber, H.-L. (1955). Physiological psychology. Annual Review of Psy-
chology, 6, 267–296. http://dx.doi.org/10.1146/annurev.ps.06.020155
.001411

Thalmayer, A. G., Saucier, G., & Eigenhuis, A. (2011). Comparative
validity of brief to medium-length Big Five and Big Six personality
questionnaires. Psychological Assessment, 23, 995–1009. http://dx.doi
.org/10.1037/a0024165

Thibaut, J. W., & Kelley, H. H. (1959). The social psychology of groups.
Piscataway, NJ: Transaction Publishers.

Thielmann, I., Böhm, R., & Hilbig, B. E. (2015). Different games for
different motives: Comment on Haesevoets, Folmer, and Van Hiel
(2015). European Journal of Personality, 29, 506–508. http://dx.doi
.org/10.1002/per.2007

Thielmann, I., Heck, D. W., & Hilbig, B. E. (2016). Anonymity and
incentives: An investigation of techniques to reduce socially desirable
responding in the Trust Game. Judgment and Decision Making, 11,
527–536.

�Thielmann, I., & Hilbig, B. E. (2014). Trust in me, trust in you: A social
projection account of the link between personality, cooperativeness, and
trustworthiness expectations. Journal of Research in Personality, 50,
61–65. http://dx.doi.org/10.1016/j.jrp.2014.03.006

�Thielmann, I., & Hilbig, B. E. (2015a). On the effect of framing on the link
between personality and cooperation. Unpublished raw data, Depart-
ment of Psychology, University of Koblenz-Landau, Landau, Germany.

�Thielmann, I., & Hilbig, B. E. (2015b). The traits one can trust: Dissecting
reciprocity and kindness as determinants of trustworthy behavior. Per-
sonality and Social Psychology Bulletin, 41, 1523–1536. http://dx.doi
.org/10.1177/0146167215600530

Thielmann, I., & Hilbig, B. E. (2015c). Trust: An integrative review from
a person-situation perspective. Review of General Psychology, 19, 249–
277. http://dx.doi.org/10.1037/gpr0000046

�Thielmann, I., & Hilbig, B. E. (2017). Should versus want: On the relative
contribution of injunctive norms and preferences on trust decisions.
Journal of Behavioral Decision Making, 30, 446–452. http://dx.doi.org/
10.1002/bdm.1962

�Thielmann, I., & Hilbig, B. E. (2019a). No gain without pain: The
psychological costs of dishonesty. Journal of Economic Psychology, 71,
126–137. http://dx.doi.org/10.1016/j.joep.2018.06.001

Thielmann, I., & Hilbig, B. E. (2019b). Nomological consistency: A
comprehensive test of the equivalence of different trait indicators for the
same constructs. Journal of Personality, 87, 715–730. http://dx.doi.org/
10.1111/jopy.12428

�Thielmann, I., Hilbig, B. E., & Niedtfeld, I. (2014). Willing to give but not
to forgive: Borderline personality features and cooperative behavior.
Journal of Personality Disorders, 28, 778–795. http://dx.doi.org/10
.1521/pedi_2014_28_135

Thielmann, I., Hilbig, B. E., & Zettler, I. (2018). Seeing me, seeing you:
Testing competing accounts of assumed similarity in personality judg-
ments. Journal of Personality and Social Psychology. Advance online
publication. http://dx.doi.org/10.1037/pspp0000222

�Thielmann, I., Hilbig, B. E., Zettler, I., & Moshagen, M. (2017). On
measuring the sixth basic personality dimension: A comparison between
HEXACO Honesty-Humility and Big Six Honesty-Propriety. Assess-
ment, 24, 1024–1036. http://dx.doi.org/10.1177/1073191116638411

�Thielmann, I., Zimmermann, J., Leising, D., & Hilbig, B. E. (2017).
Seeing is knowing: On the predictive accuracy of self- and informant
reports for prosocial and moral behaviours. European Journal of Per-
sonality, 31, 404–418. http://dx.doi.org/10.1002/per.2112

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

87PERSONALITY AND PROSOCIAL BEHAVIOR

http://dx.doi.org/10.1093/oxfordjournals.aje.a009051
http://dx.doi.org/10.1093/oxfordjournals.aje.a009051
http://dx.doi.org/10.1002/sim.4780141902
http://dx.doi.org/10.1002/sim.4780141902
http://dx.doi.org/10.2307/2786837
http://dx.doi.org/10.1207/s15326969eco1601_11
http://dx.doi.org/10.1207/s15326969eco1601_11
http://dx.doi.org/10.1002/ejsp.276
http://dx.doi.org/10.1177/1368430209105048
http://dx.doi.org/10.1177/1368430209105048
http://dx.doi.org/10.1002/ejsp.556
http://dx.doi.org/10.1016/S0167-4870%2896%2900029-3
http://dx.doi.org/10.1016/S0167-4870%2896%2900029-3
http://dx.doi.org/10.1016/j.evolhumbehav.2010.08.009
http://dx.doi.org/10.1080/00224545.2015.1052362
http://dx.doi.org/10.1080/00224545.2015.1052362
http://dx.doi.org/10.1016/j.socec.2006.12.065
http://dx.doi.org/10.1016/j.socec.2006.12.065
http://dx.doi.org/10.22330/heb/331/039-048
http://dx.doi.org/10.1073/pnas.1118687109
http://dx.doi.org/10.5178/lebs.2011.15
http://dx.doi.org/10.1111/j.0022-3506.2004.00263.x
http://dx.doi.org/10.1111/j.0022-3506.2004.00263.x
http://dx.doi.org/10.1177/1948550617750736
http://dx.doi.org/10.1037/0022-3514.87.6.845
http://dx.doi.org/10.1037/0022-3514.87.6.845
http://dx.doi.org/10.1146/annurev.ps.06.020155.001411
http://dx.doi.org/10.1146/annurev.ps.06.020155.001411
http://dx.doi.org/10.1037/a0024165
http://dx.doi.org/10.1037/a0024165
http://dx.doi.org/10.1002/per.2007
http://dx.doi.org/10.1002/per.2007
http://dx.doi.org/10.1016/j.jrp.2014.03.006
http://dx.doi.org/10.1177/0146167215600530
http://dx.doi.org/10.1177/0146167215600530
http://dx.doi.org/10.1037/gpr0000046
http://dx.doi.org/10.1002/bdm.1962
http://dx.doi.org/10.1002/bdm.1962
http://dx.doi.org/10.1016/j.joep.2018.06.001
http://dx.doi.org/10.1111/jopy.12428
http://dx.doi.org/10.1111/jopy.12428
http://dx.doi.org/10.1521/pedi_2014_28_135
http://dx.doi.org/10.1521/pedi_2014_28_135
http://dx.doi.org/10.1037/pspp0000222
http://dx.doi.org/10.1177/1073191116638411
http://dx.doi.org/10.1002/per.2112


�Thompson, K., King, K., Nahmias, E., Fani, N., Kvaran, T., Tone, E. B.,
& Turner, J. A. (2019). Social feedback modulates neural response
associated with cognitive bias in individuals expressing anxious symp-
toms. Chronic Stress. Advance online publication. http://dx.doi.org/10
.1177/2470547019848648

Thompson, T., Altmann, R., & Davidson, J. (2004). Shame-proneness and
achievement behaviour. Personality and Individual Differences, 36,
613–627. http://dx.doi.org/10.1016/S0191-8869(03)00121-1

�Thöni, C., Tyran, J.-R., & Wengström, E. (2012). Microfoundations of
social capital. Journal of Public Economics, 96, 635–643. http://dx.doi
.org/10.1016/j.jpubeco.2012.04.003

�Thoron, S., & Guerci, E. (2016). Gender effect and psychological traits
analysis in a double sequential dictator game. Proceedings of the 7th
International Conference of the French Association of Experimental
Economics, Cergy-Pontoise, France.

�Thulin, E. W., & Bicchieri, C. (2016). I’m so angry I could help you:
Moral outrage as a driver of victim compensation. Social Philosophy &
Policy, 32, 146–160. http://dx.doi.org/10.1017/S0265052516000145

�Timilsina, R. R., Kotani, K., & Kamijo, Y. (2017). Sustainability of
common pool resources. PLoS ONE, 12, e0170981. http://dx.doi.org/10
.1371/journal.pone.0170981

�Trautmann, S. T., van de Kuilen, G., & Zeckhauser, R. J. (2013). Social
class and (un)ethical behavior: A framework, with evidence from a large
population sample. Perspectives on Psychological Science, 8, 487–497.
http://dx.doi.org/10.1177/1745691613491272

�Tremayne, K. (2009). Social value orientation and contextual cues influ-
ence cooperation and trustworthiness (Doctoral dissertation). University
of Western Sydney, Penrith City, Australia. Retrieved from http://
handle.uws.edu.au:8081/1959.7/487763

Trivers, R. L. (1971). The evolution of reciprocal altruism. The Quarterly
Review of Biology, 46, 35–57. http://dx.doi.org/10.1086/406755

Tupes, E. C., & Christal, R. E. (1992). Recurrent personality factors based
on trait ratings. Journal of Personality, 60, 225–251. http://dx.doi.org/
10.1111/j.1467-6494.1992.tb00973.x

�Uejio, C. K., & Wrightsman, L. S. (1967). Ethnic-group differences in the
relationship of trusting attitudes to cooperative behavior. Psychological
Reports, 20, 563–571. http://dx.doi.org/10.2466/pr0.1967.20.2.563

�Urbig, D., Terjesen, S., Procher, V., Muehlfeld, K., & van Witteloostuijn,
A. (2016). Come on and take a free ride: Contributing to public goods in
native and foreign language settings. Academy of Management Learning
& Education, 15, 268–286. http://dx.doi.org/10.5465/amle.2014.0338

�Utz, S. (2004a). Self-activation is a two-edged sword: The effects of I
primes on cooperation. Journal of Experimental Social Psychology, 40,
769–776. http://dx.doi.org/10.1016/j.jesp.2004.03.001

�Utz, S. (2004b). Self-construal and cooperation: Is the interdependent self
more cooperative than the independent self? Self and Identity, 3, 177–
190. http://dx.doi.org/10.1080/13576500444000001

�Utz, S., Muscanell, N., & Göritz, A. S. (2014). Give, match, or take: A
new personality construct predicts resource and information sharing.
Personality and Individual Differences, 70, 11–16. http://dx.doi.org/10
.1016/j.paid.2014.06.011

�Utz, S., Ouwerkerk, J. W., & Van Lange, P. A. M. (2004). What is smart
in a social dilemma? Differential effects of priming competence on
cooperation. European Journal of Social Psychology, 34, 317–332.
http://dx.doi.org/10.1002/ejsp.200

�Uziel, L., & Hefetz, U. (2014). The selfish side of self-control. European
Journal of Personality, 28, 449–458. http://dx.doi.org/10.1002/per.1972

�van den Berg, S. (2017). Nimm’s oder lass es: Der Einfluss von Ver-
träglichkeit auf Entscheidungen im 2-Personen & 3-Personen Ultima-
tumspiel [Take it or leave it: The influence of agreeableness on decisions
in 2-person and 3-person Ultimatum Game] (Unpublished bachelor’s
thesis). University of Koblenz-Landau, Landau, Germany.

�Van den Bergh, B., Dewitte, S., & De Cremer, D. (2006). Are prosocials
unique in their egalitarianism? The pursuit of equality in outcomes

among individualists. Personality and Social Psychology Bulletin, 32,
1219–1231. http://dx.doi.org/10.1177/0146167206289346

�van den Bos, W., van Dijk, E., Westenberg, M., Rombouts, S. A. R. B.,
& Crone, E. A. (2009). What motivates repayment? Neural correlates of
reciprocity in the Trust Game. Social Cognitive and Affective Neurosci-
ence, 4, 294–304. http://dx.doi.org/10.1093/scan/nsp009

�van den Hof, N., Evans, A. M., & Toma, C. (2018). Framing and
personality effects on trust and reciprocity. Retrieved from http://arno
.uvt.nl/show.cgi?fid�135325

�van der Schalk, J., Bruder, M., & Manstead, A. (2012). Regulating
emotion in the context of interpersonal decisions: The role of anticipated
pride and regret. Frontiers in Psychology, 3, 513. http://dx.doi.org/10
.3389/fpsyg.2012.00513

�van der Schalk, J., Kuppens, T., Bruder, M., & Manstead, A. S. R. (2015).
The social power of regret: The effect of social appraisal and anticipated
emotions on fair and unfair allocations in resource dilemmas. Journal of
Experimental Psychology: General, 144, 151–157. http://dx.doi.org/10
.1037/xge0000036

�van Dijk, E., De Cremer, D., & Handgraaf, M. J. J. (2004). Social value
orientations and the strategic use of fairness in ultimatum bargaining.
Journal of Experimental Social Psychology, 40, 697–707. http://dx.doi
.org/10.1016/j.jesp.2004.03.002

�van Dijk, E., de Kwaadsteniet, E. W., & De Cremer, D. (2009). Tacit
coordination in social dilemmas: The importance of having a common
understanding. Journal of Personality and Social Psychology, 96, 665–
678. http://dx.doi.org/10.1037/a0012976

�van Dijk, F., Sonnemans, J., & van Winden, F. (2002). Social ties in a
public good experiment. Journal of Public Economics, 85, 275–299.
http://dx.doi.org/10.1016/S0047-2727(01)00090-1

van Kampen, D. (2012). The 5-Dimensional Personality Test (5DPT):
Relationships with two lexically based instruments and the validation of
the absorption scale. Journal of Personality Assessment, 94, 92–101.
http://dx.doi.org/10.1080/00223891.2011.627966

�Van Lange, P. A. M. (1992). Confidence in expectations: A test of the
triangle hypothesis. European Journal of Personality, 6, 371–379. http://
dx.doi.org/10.1002/per.2410060505

Van Lange, P. A. M. (1999). The pursuit of joint outcomes and equality in
outcomes: An integrative model of social value orientation. Journal of
Personality and Social Psychology, 77, 337–349. http://dx.doi.org/10
.1037/0022-3514.77.2.337

Van Lange, P. A. M. (2000). Beyond self-interest: A set of propositions
relevant to interpersonal orientations. European Review of Social Psy-
chology, 11, 297–331. http://dx.doi.org/10.1080/14792772043000068

Van Lange, P. A. M., Joireman, J. A., Parks, C. D., & Van Dijk, E. (2013).
The psychology of social dilemmas: A review. Organizational Behavior
and Human Decision Processes, 120, 125–141. http://dx.doi.org/10
.1016/j.obhdp.2012.11.003

�Van Lange, P. A. M., & Kuhlman, D. M. (1994). Social value orientations
and impressions of partner’s honesty and intelligence: A test of the
might versus morality effect. Journal of Personality and Social Psychol-
ogy, 67, 126–141. http://dx.doi.org/10.1037/0022-3514.67.1.126

�Van Lange, P. A. M., & Liebrand, W. B. G. (1989). On perceiving
morality and potency: Social values and the effects of person perception
in a give-some dilemma. European Journal of Personality, 3, 209–225.
http://dx.doi.org/10.1002/per.2410030306

�Van Lange, P. A. M., & Liebrand, W. B. G. (1991a). The influence of
other’s morality and own social value orientation on cooperation in the
Netherlands and the USA. International Journal of Psychology, 26,
429–449. http://dx.doi.org/10.1080/00207599108247133

�Van Lange, P. A. M., & Liebrand, W. B. G. (1991b). Social value
orientation and intelligence: A test of the Goal Prescribes Rationality
Principle. European Journal of Social Psychology, 21, 273–292. http://
dx.doi.org/10.1002/ejsp.2420210402

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

88 THIELMANN, SPADARO, AND BALLIET

http://dx.doi.org/10.1177/2470547019848648
http://dx.doi.org/10.1177/2470547019848648
http://dx.doi.org/10.1016/S0191-8869%2803%2900121-1
http://dx.doi.org/10.1016/j.jpubeco.2012.04.003
http://dx.doi.org/10.1016/j.jpubeco.2012.04.003
http://dx.doi.org/10.1017/S0265052516000145
http://dx.doi.org/10.1371/journal.pone.0170981
http://dx.doi.org/10.1371/journal.pone.0170981
http://dx.doi.org/10.1177/1745691613491272
http://handle.uws.edu.au:8081/1959.7/487763
http://handle.uws.edu.au:8081/1959.7/487763
http://dx.doi.org/10.1086/406755
http://dx.doi.org/10.1111/j.1467-6494.1992.tb00973.x
http://dx.doi.org/10.1111/j.1467-6494.1992.tb00973.x
http://dx.doi.org/10.2466/pr0.1967.20.2.563
http://dx.doi.org/10.5465/amle.2014.0338
http://dx.doi.org/10.1016/j.jesp.2004.03.001
http://dx.doi.org/10.1080/13576500444000001
http://dx.doi.org/10.1016/j.paid.2014.06.011
http://dx.doi.org/10.1016/j.paid.2014.06.011
http://dx.doi.org/10.1002/ejsp.200
http://dx.doi.org/10.1002/per.1972
http://dx.doi.org/10.1177/0146167206289346
http://dx.doi.org/10.1093/scan/nsp009
http://arno.uvt.nl/show.cgi?fid=135325
http://arno.uvt.nl/show.cgi?fid=135325
http://dx.doi.org/10.3389/fpsyg.2012.00513
http://dx.doi.org/10.3389/fpsyg.2012.00513
http://dx.doi.org/10.1037/xge0000036
http://dx.doi.org/10.1037/xge0000036
http://dx.doi.org/10.1016/j.jesp.2004.03.002
http://dx.doi.org/10.1016/j.jesp.2004.03.002
http://dx.doi.org/10.1037/a0012976
http://dx.doi.org/10.1016/S0047-2727%2801%2900090-1
http://dx.doi.org/10.1080/00223891.2011.627966
http://dx.doi.org/10.1002/per.2410060505
http://dx.doi.org/10.1002/per.2410060505
http://dx.doi.org/10.1037/0022-3514.77.2.337
http://dx.doi.org/10.1037/0022-3514.77.2.337
http://dx.doi.org/10.1080/14792772043000068
http://dx.doi.org/10.1016/j.obhdp.2012.11.003
http://dx.doi.org/10.1016/j.obhdp.2012.11.003
http://dx.doi.org/10.1037/0022-3514.67.1.126
http://dx.doi.org/10.1002/per.2410030306
http://dx.doi.org/10.1080/00207599108247133
http://dx.doi.org/10.1002/ejsp.2420210402
http://dx.doi.org/10.1002/ejsp.2420210402


Van Lange, P. A. M., Otten, W., De Bruin, E. M., & Joireman, J. A. (1997).
Development of prosocial, individualistic, and competitive orientations:
Theory and preliminary evidence. Journal of Personality and Social
Psychology, 73, 733–746. http://dx.doi.org/10.1037/0022-3514.73.4.733

Van Lange, P. A. M., Vinkhuyzen, A. A. E., & Posthuma, D. (2014).
Genetic influences are virtually absent for trust. PLoS ONE, 9, e93880.
http://dx.doi.org/10.1371/journal.pone.0093880

�Van Lange, P. A. M., & Visser, K. (1999). Locomotion in social dilem-
mas: How people adapt to cooperative, tit-for-tat, and noncooperative
partners. Journal of Personality and Social Psychology, 77, 762–773.
http://dx.doi.org/10.1037/0022-3514.77.4.762

�Velez, J. A. (2015). Extending the theory of Bounded Generalized Reci-
procity: An explanation of the social benefits of cooperative video game
play. Computers in Human Behavior, 48, 481–491. http://dx.doi.org/10
.1016/j.chb.2015.02.015

Viechtbauer, W. (2010). Conducting meta-analyses in R with the metafor
package. Journal of Statistical Software, 36, 1–48. http://dx.doi.org/10
.18637/jss.v036.i03

�Vieira, J. B., Almeida, P. R., Ferreira-Santos, F., Barbosa, F., Marques-
Teixeira, J., & Marsh, A. A. (2014). Distinct neural activation patterns
underlie economic decisions in high and low psychopathy scorers. Social
Cognitive and Affective Neuroscience, 9, 1099–1107. http://dx.doi.org/
10.1093/scan/nst093

�Visser, M. S., & Roelofs, M. R. (2011). Heterogeneous preferences for
altruism: Gender and personality, social status, giving and taking. Ex-
perimental Economics, 14, 490–506. http://dx.doi.org/10.1007/s10683-
011-9278-4

Vlaev, I., & Chater, N. (2006). Game relativity: How context influences
strategic decision making. Journal of Experimental Psychology: Learn-
ing, Memory, and Cognition, 32, 131–149. http://dx.doi.org/10.1037/
0278-7393.32.1.131

�Volk, S., Thöni, C., & Ruigrok, W. (2011). Personality, personal values
and cooperation preferences in public goods games: A longitudinal
study. Personality and Individual Differences, 50, 810–815. http://dx
.doi.org/10.1016/j.paid.2011.01.001

�Vollan, B., Landmann, A., Zhou, Y., Hu, B., & Herrmann-Pillath, C.
(2017). Cooperation and authoritarian values: An experimental study in
China. European Economic Review, 93, 90–105. http://dx.doi.org/10
.1016/j.euroecorev.2017.01.007

�von Dawans, B., Fischbacher, U., Kirschbaum, C., Fehr, E., & Heinrichs,
M. (2012). The social dimension of stress reactivity: Acute stress in-
creases prosocial behavior in humans. Psychological Science, 23, 651–
660. http://dx.doi.org/10.1177/0956797611431576

von Neumann, J., & Morgenstern, O. (1944). Theory of games and eco-
nomic behavior. Princeton, NJ: Princeton University Press.

�Wagner, J. A. (1995). Studies of individualism-collectivism: Effects on
cooperation in groups. Academy of Management Journal, 38, 152–172.

�Waldemayer, K. E. (2012). College dating couples’ use of conflict man-
agement during a prisoner’s dilemma task: An exploratory study (Doc-
toral dissertation). University of Montana, Missoula, MT. Retrieved
from https://scholarworks.umt.edu/etd/207

�Walkowitz, G. (2018). On the validity of cost-saving randomization
methods in Dictator-Game experiments: A systematic test. MPRA Paper
No. 84270. Retrieved from https://mpra.ub.uni-muenchen.de/84270/

�Wang, Y., Jing, Y., Zhang, Z., Lin, C., & Valadez, E. A. (2017). How
dispositional social risk-seeking promotes trusting strangers: Evidence
based on brain potentials and neural oscillations. Journal of Experimen-
tal Psychology: General, 146, 1150–1163. http://dx.doi.org/10.1037/
xge0000328

�Weber, J. M., & Murnighan, J. K. (2008). Suckers or saviors? Consistent
contributors in social dilemmas. Journal of Personality and Social
Psychology, 95, 1340–1353. http://dx.doi.org/10.1037/a0012454

�Wei, Z., Zhao, Z., & Zheng, Y. (2016). Moderating effects of social value
orientation on the effect of social influence in prosocial decisions.

Frontiers in Psychology, 7, 952. http://dx.doi.org/10.3389/fpsyg.2016
.00952

Weiner, I. B., & Greene, R. L. (2017). Handbook of personality assessment
(2nd ed.). Hoboken, NJ: Wiley.

�Weisel, O., & Zultan, R. (2016). Social motives in intergroup conflict:
Group identity and perceived target of threat. European Economic
Review, 90, 122–133. http://dx.doi.org/10.1016/j.euroecorev.2016.01
.004

�Weitzel, U., Urbig, D., Desai, S., Sanders, M., & Acs, Z. (2010). The
good, the bad, and the talented: Entrepreneurial talent and selfish be-
havior. Journal of Economic Behavior & Organization, 76, 64–81.
http://dx.doi.org/10.1016/j.jebo.2010.02.013

�Wesslein, A.-K., & Thielmann, I. (2017). Does touch affect trust behav-
ior? Unpublished raw data.

�Whitt, S., & Wilson, R. K. (2007). Public goods in the field: Katrina
evacuees in Houston. Southern Economic Journal, 74, 377–387.

Wilson, W., Chun, N., & Kayatani, M. (1965). Projection, attraction, and
strategy choices in intergroup competition. Journal of Personality and
Social Psychology, 2, 432–435. http://dx.doi.org/10.1037/h0022287

Wilson, W., & Robinson, C. U. A. (1968). Selective intergroup bias in both
authoritarians and non-authoritarians after playing a modified Prisoner’s
Dilemma game. Perceptual and Motor Skills, 27, 1051–1058. http://dx
.doi.org/10.2466/pms.1968.27.3f.1051

�Winter, F. (2014). Fairness norms can explain the emergence of specific
cooperation norms in the battle of the Prisoner’s Dilemma. The Journal
of Mathematical Sociology, 38, 302–320. http://dx.doi.org/10.1080/
0022250X.2014.897948

�Wischniewski, J., & Brüne, M. (2011). Moral reasoning in schizophrenia:
An explorative study into economic decision making. Cognitive Neuro-
psychiatry, 16, 348 –363. http://dx.doi.org/10.1080/13546805.2010
.539919

�Witt, E. A. (2011). Examining associations between maladaptive person-
ality traits, competition, and fairness in economic decision-making
games (Doctoral dissertation). Michigan State University, East Lansing,
MI. http://dx.doi.org/10.25335/M5B40J

�Wood, D., Pilisuk, M., & Uren, E. (1973). The martyr’s personality: An
experimental investigation. Journal of Personality and Social Psychol-
ogy, 25, 177–186. http://dx.doi.org/10.1037/h0033969

Wrightsman, L. S., Jr. (1964). Measurement of philosophies of human
nature. Psychological Reports, 14, 743–751. http://dx.doi.org/10.2466/
pr0.1964.14.3.743

�Wu, J., Balliet, D., & Kou, Y. (2013). Social value orientation, emotion,
and cooperation in social dilemmas. Unpublished manuscript, Depart-
ment of Psychology, Beijing Normal University, Beijing, China.

�Wu, J., Balliet, D., Tybur, J. M., Arai, S., Van Lange, P. A. M., &
Yamagishi, T. (2017). Life history strategy and human cooperation in
economic games. Evolution and Human Behavior, 38, 496–505. http://
dx.doi.org/10.1016/j.evolhumbehav.2017.03.002

�Wu, J., Balliet, D., & Van Lange, P. A. M. (2016). Gossip versus
punishment: The efficiency of reputation to promote and maintain co-
operation. Scientific Reports, 6, 23919. http://dx.doi.org/10.1038/
srep23919

�Wu, T., Luo, Y., Broster, L. S., Gu, R., & Luo, Y. J. (2013). The impact
of anxiety on social decision-making: Behavioral and electrodermal
findings. Social Neuroscience, 8, 11–21. http://dx.doi.org/10.1080/
17470919.2012.694372

�Wunderli, M. D., Vonmoos, M., Treichler, L., Zeller, C., Dziobek, I.,
Kraemer, T., . . . Quednow, B. B. (2018). Social cognition and interac-
tion in chronic users of 3,4-methylenedioxymethamphetamine (MDMA,
‘Ecstasy’). International Journal of Neuropsychopharmacology, 21,
333–344. http://dx.doi.org/10.1093/ijnp/pyx098

�Yakovleva, M. (2009). Trust as a social act: An experimental study
(Doctoral dissertation). Stevens Institute of Technology, Hoboken, NJ.
Available from ProQuest Dissertations and Theses database.

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

89PERSONALITY AND PROSOCIAL BEHAVIOR

http://dx.doi.org/10.1037/0022-3514.73.4.733
http://dx.doi.org/10.1371/journal.pone.0093880
http://dx.doi.org/10.1037/0022-3514.77.4.762
http://dx.doi.org/10.1016/j.chb.2015.02.015
http://dx.doi.org/10.1016/j.chb.2015.02.015
http://dx.doi.org/10.18637/jss.v036.i03
http://dx.doi.org/10.18637/jss.v036.i03
http://dx.doi.org/10.1093/scan/nst093
http://dx.doi.org/10.1093/scan/nst093
http://dx.doi.org/10.1007/s10683-011-9278-4
http://dx.doi.org/10.1007/s10683-011-9278-4
http://dx.doi.org/10.1037/0278-7393.32.1.131
http://dx.doi.org/10.1037/0278-7393.32.1.131
http://dx.doi.org/10.1016/j.paid.2011.01.001
http://dx.doi.org/10.1016/j.paid.2011.01.001
http://dx.doi.org/10.1016/j.euroecorev.2017.01.007
http://dx.doi.org/10.1016/j.euroecorev.2017.01.007
http://dx.doi.org/10.1177/0956797611431576
https://scholarworks.umt.edu/etd/207
https://mpra.ub.uni-muenchen.de/84270/
http://dx.doi.org/10.1037/xge0000328
http://dx.doi.org/10.1037/xge0000328
http://dx.doi.org/10.1037/a0012454
http://dx.doi.org/10.3389/fpsyg.2016.00952
http://dx.doi.org/10.3389/fpsyg.2016.00952
http://dx.doi.org/10.1016/j.euroecorev.2016.01.004
http://dx.doi.org/10.1016/j.euroecorev.2016.01.004
http://dx.doi.org/10.1016/j.jebo.2010.02.013
http://dx.doi.org/10.1037/h0022287
http://dx.doi.org/10.2466/pms.1968.27.3f.1051
http://dx.doi.org/10.2466/pms.1968.27.3f.1051
http://dx.doi.org/10.1080/0022250X.2014.897948
http://dx.doi.org/10.1080/0022250X.2014.897948
http://dx.doi.org/10.1080/13546805.2010.539919
http://dx.doi.org/10.1080/13546805.2010.539919
http://dx.doi.org/10.25335/M5B40J
http://dx.doi.org/10.1037/h0033969
http://dx.doi.org/10.2466/pr0.1964.14.3.743
http://dx.doi.org/10.2466/pr0.1964.14.3.743
http://dx.doi.org/10.1016/j.evolhumbehav.2017.03.002
http://dx.doi.org/10.1016/j.evolhumbehav.2017.03.002
http://dx.doi.org/10.1038/srep23919
http://dx.doi.org/10.1038/srep23919
http://dx.doi.org/10.1080/17470919.2012.694372
http://dx.doi.org/10.1080/17470919.2012.694372
http://dx.doi.org/10.1093/ijnp/pyx098


Yamagishi, T. (1986). The provision of a sanctioning system as a public
good. Journal of Personality and Social Psychology, 51, 110–116.
http://dx.doi.org/10.1037/0022-3514.51.1.110

Yamagishi, T. (1988). The provision of a sanctioning system in the United
States and Japan. Social Psychology Quarterly, 51, 265–271. http://dx
.doi.org/10.2307/2786924

�Yamagishi, T., Akutsu, S., Cho, K., Inoue, Y., Li, Y., & Matsumoto, Y.
(2015). Two-component model of general trust: Predicting behavioral
trust from attitudinal trust. Social Cognition, 33, 436–458. http://dx.doi
.org/10.1521/soco.2015.33.5.436

�Yamagishi, T., Horita, Y., Mifune, N., Hashimoto, H., Li, Y., Shinada,
M., . . . Simunovic, D. (2012). Rejection of unfair offers in the ultimatum
game is no evidence of strong reciprocity. Proceedings of the National
Academy of Sciences of the United States of America, 109, 20364–
20368. http://dx.doi.org/10.1073/pnas.1212126109

�Yamagishi, T., & Kakiuchi, R. (2000). It takes venturing into a tiger’s
cave to steal a baby tiger: Experiments on the development of trust
relationships. In J. Weesie & W. Raub (Eds.), The management of
durable relations: Theoretical models and empirical studies of house-
holds and organizations. Amsterdam, the Netherlands: Thela Thesis.

�Yamagishi, T., Li, Y., Takagishi, H., Matsumoto, Y., & Kiyonari, T.
(2014). In search of Homo economicus. Psychological Science, 25,
1699–1711. http://dx.doi.org/10.1177/0956797614538065

�Yamagishi, T., Matsumoto, Y., Kiyonari, T., Takagishi, H., Li, Y., Kanai,
R., & Sakagami, M. (2017). Response time in economic games reflects
different types of decision conflict for prosocial and proself individuals.
Proceedings of the National Academy of Sciences of the United States of
America, 114, 6394–6399. http://dx.doi.org/10.1073/pnas.1608877114

�Yamagishi, T., & Mifune, N. (2009). Social exchange and solidarity:
In-group love or out-group hate? Evolution and Human Behavior, 30,
229–237. http://dx.doi.org/10.1016/j.evolhumbehav.2009.02.004

�Yamagishi, T., Mifune, N., Li, Y., Shinada, M., Hashimoto, H., Horita,
Y., . . . Simunovic, D. (2013). Is behavioral pro-sociality game-specific?
Pro-social preference and expectations of pro-sociality. Organizational
Behavior and Human Decision Processes, 120, 260–271. http://dx.doi
.org/10.1016/j.obhdp.2012.06.002

�Yamagishi, T., & Sato, K. (1986). Motivational bases of the public goods
problem. Journal of Personality and Social Psychology, 50, 67–73.
http://dx.doi.org/10.1037/0022-3514.50.1.67

Yamagishi, T., & Yamagishi, M. (1994). Trust and commitment in the
United States and Japan. Motivation and Emotion, 18, 129–166. http://
dx.doi.org/10.1007/BF02249397

Yamaguchi, S., Kuhlman, D. M., & Sugimori, S. (1995). Personality
correlates of allocentric tendencies in individualist and collectivist cul-
tures. Journal of Cross-Cultural Psychology, 26, 658–672. http://dx.doi
.org/10.1177/002202219502600609

�Yang, X., Li, T., & Zheng, Y. (2013). Understanding cooperation in a
single-trial Prisoner’s Dilemma game: Interactions among three condi-
tions. Social Behavior and Personality, 41, 721–729. http://dx.doi.org/
10.2224/sbp.2013.41.5.721

�Yang, Z., Sedikides, C., Gu, R., Luo, Y. L. L., Wang, Y., Yang, Y., . . .
Cai, H. (2018). Communal narcissism: Social decisions and neurophys-
iological reactions. Journal of Research in Personality, 76, 64–73.
http://dx.doi.org/10.1016/j.jrp.2018.07.003

�Yao, S., Zhao, W., Cheng, R., Geng, Y., Luo, L., & Kendrick, K. M.
(2014). Oxytocin makes females, but not males, less forgiving following
betrayal of trust. International Journal of Neuropsychopharmacology,
17, 1785–1792. http://dx.doi.org/10.1017/S146114571400090X

�Yost-Dubrow, R., & Dunham, Y. (2018). Evidence for a relationship
between trait gratitude and prosocial behaviour. Cognition and Emotion,
32, 397–403. http://dx.doi.org/10.1080/02699931.2017.1289153

�Zelenski, J. M., Dopko, R. L., & Capaldi, C. A. (2015). Cooperation is in
our nature: Nature exposure may promote cooperative and environmen-
tally sustainable behavior. Journal of Environmental Psychology, 42,
24–31. http://dx.doi.org/10.1016/j.jenvp.2015.01.005

Zelmer, J. (2003). Linear public goods experiments: A meta-analysis.
Experimental Economics, 6, 299 –310. http://dx.doi.org/10.1023/A:
1026277420119

�Zettler, I., Hilbig, B. E., & Heydasch, T. (2013). Two sides of one coin:
Honesty-Humility and situational factors mutually shape social dilemma
decision making. Journal of Research in Personality, 47, 286–295.
http://dx.doi.org/10.1016/j.jrp.2013.01.012

Zettler, I., Thielmann, I., Hilbig, B. E., & Moshagen, M. (in press). The
nomological net of the HEXACO model of personality: A large-scale
meta-analytic investigation. Perspectives on Psychological Science.

�Zhao, K., Ferguson, E., & Smillie, L. D. (2016). Prosocial personality
traits differentially predict egalitarianism, generosity, and reciprocity in
economic games. Frontiers in Psychology, 7, 1137. http://dx.doi.org/10
.3389/fpsyg.2016.01137

�Zhao, K., Ferguson, E., & Smillie, L. D. (2017a). Individual differences in
good manners rather than compassion predict fair allocations of wealth
in the dictator game. Journal of Personality, 85, 244–256. http://dx.doi
.org/10.1111/jopy.12237

�Zhao, K., Ferguson, E., & Smillie, L. D. (2017b). Politeness and com-
passion differentially predict adherence to fairness norms and interven-
tions to norm violations in economic games. Scientific Reports, 7, 3415.
http://dx.doi.org/10.1038/s41598-017-02952-1

�Zhao, K., Ferguson, E., & Smillie, L. D. (2017c). When fair is not equal:
Compassion and politeness predict allocations of wealth under different
norms of equity and need. Social Psychological and Personality Science,
8, 847–857. http://dx.doi.org/10.1177/1948550616683018

�Zhao, K., Kashima, Y., & Smillie, D. L. (2018). From windfall sharing to
property ownership: Prosocial personality traits in giving and taking
dictator games. Games, 9, 30. http://dx.doi.org/10.3390/g9020030

Zhao, K., & Smillie, L. D. (2015). The role of interpersonal traits in social
decision making: Exploring sources of behavioral heterogeneity in eco-
nomic games. Personality and Social Psychology Review, 19, 277–302.
http://dx.doi.org/10.1177/1088868314553709

�Zhou, C., Wu, M. S., Han, B., & Lin, C. (2014). Connecting awe with
virtues: Evidence from beneficiary sensitivity and consumption behav-
iors. Proceedings of the American Society of Business and Behavioral
Sciences (Vol. 21, pp. 731–738), Las Vegas, NV.

�Zitek, E. M., & Jordan, A. H. (2019). Psychological entitlement predicts
failure to follow instructions. Social Psychological and Personality
Science, 10, 172–180. http://dx.doi.org/10.1177/1948550617729885

Zuckerman, M., Kuhlman, D. M., Joireman, J., Teta, P., & Kraft, M.
(1993). A comparison of three structural models for personality: The Big
Three, the Big Five, and the Alternative Five. Journal of Personality and
Social Psychology, 65, 757–768. http://dx.doi.org/10.1037/0022-3514
.65.4.757

Received February 15, 2019
Revision received October 19, 2019

Accepted October 21, 2019 �

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

90 THIELMANN, SPADARO, AND BALLIET

http://dx.doi.org/10.1037/0022-3514.51.1.110
http://dx.doi.org/10.2307/2786924
http://dx.doi.org/10.2307/2786924
http://dx.doi.org/10.1521/soco.2015.33.5.436
http://dx.doi.org/10.1521/soco.2015.33.5.436
http://dx.doi.org/10.1073/pnas.1212126109
http://dx.doi.org/10.1177/0956797614538065
http://dx.doi.org/10.1073/pnas.1608877114
http://dx.doi.org/10.1016/j.evolhumbehav.2009.02.004
http://dx.doi.org/10.1016/j.obhdp.2012.06.002
http://dx.doi.org/10.1016/j.obhdp.2012.06.002
http://dx.doi.org/10.1037/0022-3514.50.1.67
http://dx.doi.org/10.1007/BF02249397
http://dx.doi.org/10.1007/BF02249397
http://dx.doi.org/10.1177/002202219502600609
http://dx.doi.org/10.1177/002202219502600609
http://dx.doi.org/10.2224/sbp.2013.41.5.721
http://dx.doi.org/10.2224/sbp.2013.41.5.721
http://dx.doi.org/10.1016/j.jrp.2018.07.003
http://dx.doi.org/10.1017/S146114571400090X
http://dx.doi.org/10.1080/02699931.2017.1289153
http://dx.doi.org/10.1016/j.jenvp.2015.01.005
http://dx.doi.org/10.1023/A:1026277420119
http://dx.doi.org/10.1023/A:1026277420119
http://dx.doi.org/10.1016/j.jrp.2013.01.012
http://dx.doi.org/10.3389/fpsyg.2016.01137
http://dx.doi.org/10.3389/fpsyg.2016.01137
http://dx.doi.org/10.1111/jopy.12237
http://dx.doi.org/10.1111/jopy.12237
http://dx.doi.org/10.1038/s41598-017-02952-1
http://dx.doi.org/10.1177/1948550616683018
http://dx.doi.org/10.3390/g9020030
http://dx.doi.org/10.1177/1088868314553709
http://dx.doi.org/10.1177/1948550617729885
http://dx.doi.org/10.1037/0022-3514.65.4.757
http://dx.doi.org/10.1037/0022-3514.65.4.757

	Personality and Prosocial Behavior: A Theoretical Framework and Meta-Analysis
	Economic Games
	Personality Traits and Prosocial Behavior in Economic Games
	Situational Affordances for Prosocial Behavior
	Additional Specific (Sub)Affordances, Social Motives, and Trait Expression
	Mapping Affordances in Games Onto Personality Traits: Overview of Hypotheses
	Bandwidth-Fidelity Dilemma and Models of Basic Personality Structure
	Moderators of the Relation Between Personality and Prosocial Behavior
	Conflict of Interests
	Repetition of Interaction
	Behavior-Contingent Incentives
	Experimental Deception

	Method
	Search for Studies
	Inclusion Criteria
	Coding of Effect Sizes
	Coding of Study Characteristics
	Game type
	Conflict of interests
	Repetition and feedback
	Group size
	Incentives
	Experimental deception
	Additional study characteristics


	Results
	Analytic Strategy
	Personality and Prosocial Behavior Across Games
	Personality and Prosocial Behavior Within Games
	Broad traits
	Narrow traits

	Additional Moderator Analyses
	Conflict of interests
	Repetition of interaction
	Incentives
	Deception


	Discussion
	A Theoretical Framework of Individual Differences in Prosocial Behavior
	Four broad affordances for prosocial behavior
	Affordances within situations

	Trait Concepts Accounting for Individual Differences in Prosocial Behavior
	Broad versus narrow traits
	Basic personality models

	Methodological Implications
	Role of incentives
	Experimental deception
	Size of correlations
	Operationalizations of the traits

	Limitations and Directions for Future Research
	Conclusion

	References


