'.) Check for updates

Received: 15 December 2023 Revised: 15 May 2024 Accepted: 3 June 2024

DOI: 10.1111/jopy.12957

ORIGINAL ARTICLE WILEY

The core tendencies underlying prosocial behavior:
Testing a person-situation framework

Natalie Popov® | Isabel Thielmann

Department of Criminology, Max

Planck Institute for the Study of Crime, Abstract

Security and Law, Freiburg, Germany Objective and Background: According to a recently proposed theoretical frame-
work, different personality traits should explain pro-social behavior in different

Correspondence

Natalie Popov, Department of situations. We empirically tested the key proposition of this framework that each

Criminology, Max Planck Institute of four “core tendencies” (i.e., the shared variance of related traits) specifically

for the Study of Crime, Security and
Law, Glinterstalstr. 73, 79100 Freiburg,
Germany. Methods: We used a large-scale dataset (N=2479) including measures of vari-

predicts pro-social behavior in the presence of a different situational affordance.

Email: n.popov@csl.mpg.de ous personality traits and six incentivized economic games assessing pro-social
Funding information behavior in different social situations. Using bifactor modeling, we extracted four
Deutsche Forschungsgemeinschaft, latent core tendencies and tested their predictive validity for pro-social behavior.
Grant/Award Number: TH 2318/3-1 Results: We found mixed support for the theoretically derived, preregistered
hypotheses. The core tendency of beliefs about others’ pro-sociality predicted
pro-social behavior in both games involving dependence under uncertainty, as
expected. Unconditional concern for others' welfare predicted pro-social behav-
ior in only one of two games providing a possibility for exploitation. For condi-
tional concern for others' welfare and self-regulation, in turn, evidence relating
them to pro-social behavior in the presence of a possibility for reciprocity and
temporal conflict was relatively weak.

Conclusion: Different features of social situations may activate different person-
ality traits to influence pro-social behavior, but more research is needed to fully

understand these person-situation interactions.

KEYWORDS

bifactor modeling, economic games, personality, person-situation interaction, pro-social
behavior, situational affordances

1 | INTRODUCTION et al., 2022; Dovidio et al., 2017; Haller et al., 2021;
Nowak, 2006). Broadly defined, pro-social behavior in-
Prosocial behaviors have positive consequences for indi-  volves “any action that benefits another person” (Schroeder

viduals and society at large, promoting social harmony & Graziano, 2015, p. 255). Examples include donating to
and trust, and reducing conflict and aggression (Balliet  those in need, refraining from stockpiling when resources
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are scarce, or taking public transportation to protect the
environment. Given this ubiquity, studying the underlying
factors of prosocial behavior receives perennial interest in
the social sciences and beyond (Besley & Ghatak, 2018;
Simpson & Willer, 2015; Spadaro et al., 2022; Thielmann
& Pfattheicher, 2022).

Decades of research on human pro-sociality have
shown that individuals differ in their tendency to engage
in prosocial behaviors: Some individuals often act proso-
cially; others primarily act in their own interest. These
individual differences can well be accounted for by per-
sonality traits, that is, individuals' “relatively enduring
patterns of thoughts, feelings, and behaviors that reflect
the tendency to respond in certain ways under certain
circumstances” (Roberts, 2009, p. 140). Indeed, various
personality traits yield consistent relations with pro-social
behavior (Thielmann et al., 2020).

Theoretically, whether a certain personality trait will
be related to pro-social behavior in a given situation
should depend on the features of that situation. This
basic assumption is at the heart of trait-situation interac-
tionism (Funder, 2009; Rauthmann et al., 2015; Zhao &
Smillie, 2015) and has recently also been specifically ap-
plied in a theoretical framework of individual differences
in pro-social behavior (Thielmann et al., 2020). Although
some conjectures of this framework have already been
tested meta-analytically based on correlations of 51 per-
sonality traits with pro-social behavior in different situ-
ations (Thielmann et al., 2020), several open questions
remain, thus calling for additional empirical tests. With
the current work, we aim to provide such a test to further
improve our understanding about which personality traits
relate to pro-social behavior in which situations. Using a
large-scale study involving 21 personality traits and mea-
suring consequential behavior in six game-based social
situations, we test the theoretical proposition that four
classes of personality traits can be distinguished, each of
which uniquely predicts pro-social behavior in the pres-
ence of different situational features.

1.1 | A theoretical
framework of individual differences in
pro-social behavior

Integrating the diverse evidence linking personality to
pro-social behavior, Thielmann et al. (2020) recently pro-
posed a theoretical framework specifying which classes
of personality traits should be related to pro-social behav-
ior under which circumstances. The basic premise of the
framework is that different situational features—so-called
affordances—allow different personality traits to become
expressed in pro-social behavior. In general, situational

affordances denote “properties of the situation that pro-
vide a context for the expression of motives, goals, values,
and preferences” (Reis, 2008, p. 316). To illustrate, con-
sider a self-serve coffee shop where customers are trusted
to pay for the items they take without monitoring them.
In this situation, customers have the choice between get-
ting something without paying and paying the appropri-
ate amount for the items they chose. Thus, the situation
involves a possibility for exploitation: A person may sim-
ply act in their own interest and exploit the trust-based
system. However, this comes at the potential cost for other
costumers because the shop may eventually close if every-
one acts in the same (selfish) way.

As proposed in the affordance-based framework of in-
dividual differences in pro-social behavior, four key situa-
tional affordances primarily characterize interdependent
situations. Interdependent situations describe any social
situations in which the outcomes of involved parties de-
pend on each other's choices. The four affordances are
(i) a possibility for exploitation, (ii) a possibility for rec-
iprocity, (iii) temporal conflict between short-term and
long-term interests, and (iv) dependence on others under
uncertainty.1 Each of these affordances should, in turn,
activate certain personality traits and thereby allow their
expression in pro-social versus selfish behavior. Table 1
provides an overview of the four affordances proposed,
together with the trait classes that should be activated in
respective situations.

First, a possibility for exploitation is present whenever
an individual can increase their own outcome at others'
expense, particularly so if individuals do not have to fear
sanctions for selfishness. The coffee shop example above
illustrates this nicely. Another example for a possibility for
exploitation is a supervisor who can freely take credit for
a collaborative work with a subordinate without having
to fear negative repercussions. Theoretically, situations
characterized by a possibility for exploitation allow for
the expression of traits related to unconditional concern
for others” welfare, that is, the tendency to benevolently
consider others' outcomes in one's own decisions. Traits
capturing unconditional concern are, for example, altru-
ism, empathy, and (low) exploitativeness (for definitions,
see Table 2).

Second, a possibility for reciprocity is present when-
ever individuals react to others' pro-social versus selfish
behavior. For instance, if the subordinate in the previous
example later has the opportunity to take revenge on their
supervisor, they encounter a possibility for (negative) rec-
iprocity. If the supervisor, by contrast, did give full credit
to the subordinate, the subordinate encounters a possi-
bility for positive reciprocity, that is, to return the favor.
Situations involving a possibility for reciprocity should
allow the expression of traits related to conditional concern

85U801 7 SUOWIWIOD BAIERID 3(dedl|dde 8Ly Aq peusenob ke sap e YO ‘8sn Jo sejni Joj Akeid18ul|uO 8|1 LD (SUOTIPUOO-pUR-SWBILO" A3 1M A1 1 BU1|UO//STHIY) SUOTIPUOD PUe SWLB | 8L} 88S " [202/20/20] Uo Aiqi8ulluO A8|IM ‘sierenbpesH aARISIUIWPY 00T IdIN Aq 2G62T A0 l/TTTT 0T/10p/L00 A8 1M ArIq1BUIIUO//SCNY WO. pepeojumod ‘0 ‘v6v9.9T



POPOV and THIELMANN

Wi LEYJ—3

TABLE 1 Key situational affordances for prosocial behavior provided in interdependent situations as proposed by Thielmann

et al. (2020).

Affordance Situational features

(i) Possibility for Individuals can increase their own outcome

exploitation at others' expense, particularly if there is no
punishment for selfish behavior

(ii) Possibility for Individuals can react to others' (pro-social vs.

reciprocity selfish) behavior by either returning a favor

(positive reciprocity) or by refraining from
retaliation (negative reciprocity)
(iii) Temporal
conflict
(collective) interests

(iv) Dependence
under uncertainty

Individuals' outcome depends on others'
unknown behavior

Note: (—) indicates a negative relation to pro-social behavior.

for others’ welfare, that is, the tendency to consider others'
outcomes in one's reactions to their previous behavior.
Traits capturing the high pole of conditional concern for
others are, for example, forgivingness, (low) negative reci-
procity, and (low) vengefulness.

Third, a temporal conflict between short-term and long-
term interests is present when the pursuit of immediate
benefits conflicts with the pursuit of long-term benefits.
In the previous example, the supervisor might be torn
between maximizing short-term benefits by pressuring
their subordinates without regard for their well-being and
adopting sustainable work practices that may yield long-
term benefits for both the company and its employees—
and, thereby, also the supervisor. Situations characterized
by temporal conflict allow for the expression of traits re-
lated to self-regulation, that is, personality traits that cap-
ture individuals’ the tendency to refrain from giving in
on one's impulses in favor of considering the long-term
consequences of one's actions, as, for example, captured
by consideration of future consequences, self-control, and
(low) impulsivity.

Fourth, dependence on others under uncertainty is
present whenever an individual's own outcome is con-
ditional on others’ unknown behavior. This is the case
whenever an individual does not have full power over
their final outcome and they do not know what their
interaction partners will do. In the above example, the
subordinate would face dependence under uncertainty
if they trusted the supervisor to correctly communicate
both individuals' involvement in the project. Situations
involving dependence under uncertainty allow for the
expression of beliefs about others’ pro-sociality, that is, in-
dividuals tendency to think that others are trustworthy
versus untrustworthy. Such beliefs are, for example,

Individuals are faced with a conflict between
their own short-term self-interests and long-term

Allows the expression of ...

Trait class Narrow traits

Unconditional concern
for others' welfare

For example, altruism,
empathy, exploitativeness (—)

Conditional concern for For example, forgivingness,
negative reciprocity (—),

vengefulness (—)

others' welfare

Self-regulation For example, consideration
of future consequences,

impulsivity (—), self-control

Beliefs about others’
pro-sociality

For example, beliefs in
reciprocity, cynicism (—), trust
propensity

captured by traits such as (low) cynicism, beliefs in reci-
procity, and trust propensity.

In summary, according to the framework tested here,
four key affordances can be distinguished in interdepen-
dent situations, each of which activates different person-
ality traits to be expressed. Providing preliminary support
for this framework, a meta-analysis based on 770 studies
showed that the overall pattern of correlations between
51 personality traits and pro-social behavior largely cor-
responded to the hypothesized associations (Thielmann
et al., 2020). Specifically, the meta-analysis included
studies measuring pro-social behavior in six different
economic games. Games are an established tool to assess
pro-social behavior in controlled, experimental settings
(Thielmann et al., 2021; van Dijk & de Dreu, 2021). A key
advantage of economic games is that they can be imple-
mented with real (e.g., monetary) incentives to render
decisions consequential, that is, participants and their in-
teraction partners are incentivized according to each oth-
er's behavior. Moreover, knowing the type and structure
of a game allows one to derive which situational affor-
dances are present and, therefore, which (classes of) per-
sonality traits should guide behavior. For example, in the
Dictator Game, a dictator can choose how much, if any,
of a given endowment to share with a recipient (Forsythe
et al., 1994). The more the dictator gives, the more pro-
social their decision is considered to be. Given that the re-
cipient cannot react to the dictator's decision, the Dictator
Game is a prime example of a situation involving a pos-
sibility for exploitation for dictators. In turn, in line with
the framework’s predictions, several personality traits cap-
turing individual differences in unconditional concern for
others' welfare showed significant, small to medium-sized
relations with Dictator Game giving. Conversely, these

85U801 7 SUOWIWIOD BAIERID 3(dedl|dde 8Ly Aq peusenob ke sap e YO ‘8sn Jo sejni Joj Akeid18ul|uO 8|1 LD (SUOTIPUOO-pUR-SWBILO" A3 1M A1 1 BU1|UO//STHIY) SUOTIPUOD PUe SWLB | 8L} 88S " [202/20/20] Uo Aiqi8ulluO A8|IM ‘sierenbpesH aARISIUIWPY 00T IdIN Aq 2G62T A0 l/TTTT 0T/10p/L00 A8 1M ArIq1BUIIUO//SCNY WO. pepeojumod ‘0 ‘v6v9.9T



14676494, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/jopy.12957 by MPI 100 Administrative Headquarters, Wiley Online Library on [02/07/2024]. See the Terms and Conditions (https:/onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

POPOV and THIELMANN

ﬂ—WI LEY

QuI 1INy
aaey oym d1doad je yoeq
798 03 ou 103 Jueyroduur ST 3]

JI tInjalr 03 %U.mo.u we | ‘O
10J I0AB] B S90P 9U0WIOS JT

way3 SYI[SIp p[noys

NOA ‘NOA SAYI[SIP SUOWIOS JT
Suryifue 3sowrre

10J PUSLIJ B SAISIOJ UBD [

Asnoreal yiim

dn u9jes sawIoUIOoS We |
QUOAIdAD

107 }S9I9)UT }$3q [[BISAO

o) YIIM PIUIIIUOD UIE |
197e] ow d[oy [[1m Oym o
punoze asoy) djoy Apsowt T

SI9Y)0 0] UBY)
QI0W YONUW JOSAW J0J 218D |

asuadxa
$,9S[0 QUOIWIOS JE JJoUq
0} OW J3Y30q J0U S0P 3]

Ul UBY[} 9)BUNIOJ SSI]
o1doad 103 sSur[esy pauIsoOU0d
‘I9pUd) 9ARY US)JO [

ow d[oy prnom

Je1]) suonoe ur agedus uey)
‘s1o8uens are a3 ySnoyy
uaAd ‘s197)o d[oy Jet]) suonor
ur 93e3ud 19yjeI pfnom I

s1oyjo djoy 03 A13

wayr djdwrexy

(08

148

(018

[>e]

0

148

91

SWIdIT T

(¥00T ‘19puUny 2 1IN ‘10T “Te 19
0Y[20D)) }10TS ‘91edS 0UBIFUI A

(€00 “Te 30 1uISnIag) a[eds
£31001d109 JO WLION] [BUOSId]

(00T “Te 32

19319qUASIH) 9[BIS JUSWISIOPUH

uLIoN £11001d109Y 9A1IRSON

(s00z “T 39

A119g) 91808 SSAUSUIAISIO] Tel],

(2661 ‘K114

29 ssng) 21reuUuonsang
uo1ssa133y AL19g-ssng
(€10Z *90nuUa1Ig

2 1SeqI190) A103UdAU]
1S9IUI-IYIO PUE -J[3S YL

(6102 ‘YN ®

QuIey) AITBUUONSINY) SSIUYSH[S

(610 ‘Un »®

aurey) 2IrBUUONSINY) SSAUYSH[S

(€10T “Te 19 [[ounIg) 9[edS
ssoudAneyio[dxy [euosiodiojur

(0861 ‘siaeQ)
xapu] £1a130eay [euosiadiojuy

(800 “Te 12 Suemp]) a[edS
uorssedwo) Jorig vIR[) BIULS

(sooz “1e 39
e1eide)) o[BS ssoue10S-01d

aareuuonsan

(209 *d ‘T00Z “TE 29
U3no[nYoIA) ..9SUSJJO0 [eu0sIadIoiul Ue PIISJNS dABY
Aoy 19336 93u0Ad1 premo) a1doad syusrio jey) uonisodsid,,

(prz-d
‘€002 “Te 32 TuISnIay) . J0IABYAq S,9S[0 dU0dWOS SUIpIemal uo
siseyduwe 93 YIm SI0IARYSq pan[ea A[oAanisod o) suonoeay,,

(L8 d 400z “Te 39 19810qUASIH)

Jusunea) 9[qeloAeun Jo uoned01droal ay3 Surioae] syored,,
(€81 “d ‘500z “Te 39 A119g) SUOTJENIIS SSOIOR pUB

uwIn 1240 suolssaidsuen) [euosiodiojur o110y 03 uonIsodsi(y,,

(LS¥ "d ‘T661 ‘A11ad % ssng)
Jo1aeyaq [2Ar1ssa133e] Jo Jusuoduwiod aARIUZ0d oY) Syudsardar
‘oonsnfur pue 1A 11 Jo SSUI[29F JO SISISUOD YIIYM ‘AINSOH,,

(cz¥ d ‘8T0OT “Te 19 S190A3S9RH)  JeIoudd Ul A39100S IO
JO IJ[aM ) YIIM PIUIdOU0D a1k d[doad Yorym 03 JUIXd oY,

(€0s "d “6T0T ‘Un 2% surey)
.SI9UI0 0] 243 UB YIIM IOIARYQ(Q YSH[SS JO ULIO] I13}JOS, V,,

(¥0s “d ‘610 ‘YN 2 surey) JIos
9} UO SNO0J [BUONUIE PIPUTUI-I[SUIS B YIIM SSOUYSHSS,,

(z-d ‘€10z “Te 30 [[PUNIY)

a3ejueape 10 jgoid 105 dnoid 10 uosiad 1syjoue Suisn
A[rearukd 10 Aparejun jo 92139p 10 ‘Ayirenb ‘wonipuod ‘oyess oy,
(s8-d‘110Z “TR 30

s191udy ) (Ayreduwra AT R)  SI9YI0 JO SOULIAAXD [BUOIIOUID
o) 2ouarIadxd A[snorredra o3 AIIqe ay) se [[om se (Ayyeduwa
2AnTUS00) oudrradxa s,3[doad 19730 Jo uorsuayidwo)),,

(0€9 "d ‘5007 1y 29 12yda1ds) (S)1830 3}

Gurpuejsiopun pue ‘Gurdjoy ‘Sunioddns piemo) uonejudLIo
UE PUE ‘SSOUIIPUL) ‘UISOUOD ‘FULIBD UO PIsndo0j 1k Jey)
sIo1ABYaq pue ‘suonudod ‘sgurfesy Sururejuod (Kyruewny jo [e
JO S193URI}S 10 SIDYIO 3SOTD IYIID ‘(S)IdYI0 PIBMO) SPMITNY,,

(217 "d ‘9861 “Te 10 uosyeq) _s)sanbar 10 Spaau I8} pue SIAY)0
m oneydwe Sures) pue ‘Jo a1ed Jurye) ‘Surdjoy ‘Surreys,,

uopIUYAq

SSQUNJOSUSA

Kooxdoar aanisog

JuswIasIopus uLIou

Aiooxdroa “SaN

SSQUAISIO

(Kyrmsoy :3e0ey)
SSQUDAISSa133Y

SUIIUOD
STBJ[OM [BIO0S

aandepe
—SSaUYSH[OS

JL1IU0039
—SSouYSH[aS

uoneiodxy

Ayyedwg

uorsseduwo)

wsmianyy

319NIISuU0)

oTeJ[oM SISO
JI0J UISOU0D
[euonIpuo)

dIBJ[OM SISO
JI0J UIOUOD
[euonIpuoduN

SSe[d JTel],

*SSE[O JTeI) YOBd I0J papN[oul syrer) Aeuosidd 7 ATIV.L



14676494, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/jopy.12957 by MPI 100 Administrative Headquarters, Wiley Online Library on [02/07/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

]

WILEY

POPOV and THIELMANN

W) ISnI}
0] JOU UOSBAI B 9UW JAIS A1)
mun a1doad jsnxy Ajrensn |

predaraq
1A 31 309dX3 T ‘prey 10Mm [ JT

Jsouoy
Kqreorseq axe ajdoad 3soN

[Te Je uosear

ou 10j ‘ssauueawt 21nd jo
JNO SUOAWOS JOBNE. [[IM
oym £39100s Ino ur sjdoad
sno1o3uep Aueu a1e 1YL,

op A[reax
A9y uey) ISY)OUE AUO JNOqE
d1ow 21ed 03 puajaid aydosg

uo Junod ued ajdoad
Jey)) uosiad jo pury oY) we |

uoneydurey
unsisar e pood we |

Supyuryy ynoyyim sSury op 1

soouanbasuod
aIning Aq paduanyjur
Aqre1suag st 1o1aeyaq AN

wayr djdwrexy

€1

ST

[48

SWIdIT T

(€10T “TR 30
I91ze1) o1edS Ajisuadoiag Isnig,

(€00 “Te 30 ruIdniag) a[edos
A31001d109 JO WLION [BUOSIdJ

(661 ‘TysiSewrex
2 IYSISeWwe X ) 9[edS ISNI], [eIUD

(600T ‘NN
29 A91qIS) 9[BOS MIIA PIIOA\ OMT,

(¥10€ ‘opuruIag
2 AInypmotyD) 9[eds WISIOIUAD

(¥961 ‘s[arue(q 29 z)1M03199)
areos Apiqisuodsay [e100S

(TT0Z “TB 39

J9ss001dS) 9[BIS [01U0D-J[9S JoLIg
(£00t “erouIds :uL10g 110s)
GT-SId 91eds ssouaalsindw] jerreqg
(cr0C “TB 30

UBWAIION) #T-9[8dS saouanbasuo)
a1nindg jo COUN&U@EQOU

aareuuonsan

(L d ‘€TOT “Te 19 191Ze1)  UoTjewIoful Of1oads-drysuornyefox
PUE [B100S JO SSO[PIeJaI SIOYJO JSNI} 03 SSOUIUI[[IM [BISUD),,

(pLed
‘€00 “Te 12 TuISNIag) , pasn A[opIm pue dA1}OID AJ[eIouas are
K£oo1dioar [sane3au pue 9AnIsod| Jo SULIO} y30q 1By} MIIA

(T€T "d ‘p66T ‘TysiSewrex 2 IysiSewex) Jusjur usiuaq
pue [[1mpoos s, 1oulred Jo uoneloadxs, [ay3 uo paseq] (y1L
"d ‘56T “Te 10 IoABIN) SISYIO0 SN} 0 SSSUSUI[[IM [BIUSD),,

(szt -d ‘gT0T “Te 30 £1194) ,po03 A[ejuouepuny

a1e a1doad [re 3sowre yorym ur doe[d 9[qeIS pue 2INJ3S ‘dfes €
SI P[0 [RI00S 91} 31} Joraq sns1aa oajdoad peq £q pausjeary)
o1 9J1] Jo Aem pue sanjea s,91doad Juadep ‘pood yorym ur soed
Suruejeary) pue snoreguep e SI plIoM [BI00S 3y} 1By} JoI[ed,,

(2L1 "d “1TOT 93IA) ISSISFUI-F[AS UIIA JOI[FUOD

Aoy uaym Ldwis aq 03 dn umoys AJises axe syeapr jeys oo1d

B SBY QUOAISAD JeY) JRI[oq [Jo1[9q] "senyeA I1ay3 pue s3ureq
uewny jnoqe wsrondays 10 Jduejuod Jo spmnie [ereuds v,
(SLT "d ‘p961 ‘s[erue( % Z)modiag)

[woyl] uodn juspuadap are oym asoys djoy prnoys [enpIarput
oyl ey Surquosaxd uriou,, [9Y) MO[[0} 03 SSOUSUI[[IM |

(LT d 400z “T8 39

Asu3ue],) woy) uo Junoe woij urerjal pue (sasnduwir se
[Ons) SII0UIPUD) [RIOIABYS( PIISIpun JdNIISIUI 0 SB [[om
se ‘sasuodsal 1ouUl s,9U0 AFULYD 10 SPLIISA0 03 AV,

(56 'd ‘066T ‘UBWOI(Q) UONIOR SUIYE) 910J9q
A£ymiqe 1enbas jo ordoad jsowr uey) SS9 91BILIAP 03 AOUSPUIL,,

(zhL d ‘v66T “Te 19 UBWYIRNS) SIOIARBYD]
renuajod Jo s90uaNDbISU0D SJLTPOWITIT SNSISA JUBISIP JOPISUOD
o1doad yorym 03 JUIXa Y} UT SOUSIIJIP [BNPIAIPUI S[qEIS,,

uopIUYAq

Aysuadoad isnap,

syo19q A1001droay

SN} TRISUD)

MITA
priom snoxaSue(

WISIOTUAD

Anqqrsuodsax
[e1008

[0IYU0D-J[3S

Kasndu
soouanbasuoo
a1mng jo
UONBISPISUO)D)

319NIISuU0)

Ayreroos-oxd
SI9Y10
noqe syaleg

uone[ngaI-Jos

SSe[d JTel],

(ponupuo)) z HT1dV.L



POPOV and THIELMANN

ﬂ—WI LEY

traits showed (descriptively) weaker correlations with
behavior in other games in which the possibility for ex-
ploitation is less prominent or entirely absent. Moreover,
traits from other trait classes (e.g., conditional concern
for others' welfare) showed largely weaker relations with
Dictator Game giving than those capturing unconditional
concern for others' welfare.

1.2 | Limitations of prior research
Although the meta-analysis by Thielmann et al. (2020)
provides initial support for the proposed affordance-
based framework, the conclusiveness of findings is lim-
ited. First, certain trait classes and affordances were
underrepresented in the meta-analysis. For example,
out of all 51 traits included, only four were identified
as capturing individual differences in beliefs about oth-
ers' pro-sociality. Inferences about this trait class thus
strongly depend on the intricacies of the specific traits
examined and generalizing these findings to the trait
class as a whole may not be warranted. Similarly, the af-
fordance of temporal conflict was underrepresented and
mostly secondary in the economic games included in the
meta-analysis. This may explain why particularly those
traits capturing individual differences in self-regulation
showed (very) weak relations with pro-social behavior
at best.

Moreover, the conception of different trait classes as
proposed by the affordance-based framework is justified
solely on theoretical grounds. The extent to which person-
ality traits assigned to the same trait class actually share
a conceptual common core (referred to as “psychological
process” by Thielmann et al., 2020) that may drive in-
dividual differences in corresponding behavior has not
been tested yet. The idea of a common core suggests that
it cannot be adequately operationalized by a single trait,
let alone a single scale. Instead, the common core will
capture aspects from multiple traits from the same trait
class to broadly reflect the respective theoretical con-
struct. Analogous to the logic underlying the “dark factor”
of personality (Moshagen et al., 2020), which represents
the common core of all dark traits, we conceptualize the
four core tendencies as fluid constructs. Thus, each core
tendency is supposed to represent the primary source of
variance in individual differences in the traits from the
respective trait class. Consequently, any instrument mea-
suring a specific trait from the trait class related to a core
tendency should also reflect the core tendency to a cer-
tain degree. In the present study, we therefore included
multiple trait measures per trait class and extracted their
common core using latent variable modeling to predict
pro-social behavior.

1.3 | The present research

In a preregistered study, we provide a direct empirical test
of the affordance-based framework of individual differ-
ences in pro-social behavior. To this end, we relied on data
from the Pro-social Personality Project (PPP; Thielmann
et al., 2022; https://osf.io/m2abp/), a multi-wave study
measuring various personality traits alongside pro-social
behavior in economic games in a large (IN=2258) and de-
mographically diverse sample. As such, the PPP provided
a unique testbed for the present purpose, overcoming key
limitations of prior research.

First, the PPP includes various personality traits that
were specifically selected so as to broadly capture the four
trait classes proposed in the affordance-based framework.
Thus, unlike studying the influence of single traits on pro-
social behavior separately, the data allowed us to extract
the commonalities of traits from the same trait class and
to correlate the resulting common core (i.e., “core ten-
dency”) with pro-social behavior in different social situa-
tions. To this end, we applied structural equation modeling
(SEM), specifically bifactor modeling. A key advantage of
this approach is that we do not capitalize on the intricacies
of specific traits or scales, respectively, but rather capture
each trait class more broadly.

Second, the PPP includes measures of pro-social be-
havior in six situations modeled in different, commonly
used economic games: Trust Game (as trustor and trustee),
Public Goods Game, Spite Game (as proposer and re-
sponder), and Volunteer's Dilemma. These games allow un-
veiling specific aspects of pro-social behavior (Thielmann
et al., 2015; van Dijk & de Dreu, 2021). In fact, the games
included in the PPP were specifically selected so as to pri-
marily provide one of the four key situational affordances
proposed to be present in interdependent situations. This
allowed us to test whether each core tendency will indeed
account for behavior in the presence of the respective affor-
dance, as hypothesized.

1.4 | Hypotheses

Based on the above reasoning, we expected that individual
differences in pro-social behavior are the result of certain
(classes of) personality traits being expressed in response
to certain situational affordances. Specifically, as per the
affordance-based framework (Thielmann et al., 2020), the
hypotheses are as follows.

1. The core tendency reflecting unconditional concern
for others' welfare will be more strongly associated
with pro-social behavior in situations providing a
possibility for exploitation, specifically in the Trust
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Game as trustor (Hla) and the Public Goods Game
(H1b), compared to pro-social behavior in situations
involving other affordances.

2. The core tendency reflecting conditional concern for
others’ welfare will be more strongly associated with
pro-social behavior in situations providing a possibility
for reciprocity, specifically in the Trust Game as trustee
(H2a) and the Spite Game as responder (H2b), com-
pared to situations involving other affordances.

3. The core tendency reflecting self-regulation will be
more strongly associated with pro-social behavior
in situations characterized by a temporal conflict be-
tween short-term and long-term interests, specifically
in the Spite Game as proposer (H3a) and the Volunteer's
Dilemma (H3b), compared to situations involving
other affordances.

4. The core tendency reflecting beliefs about others’ pro-
sociality will be more strongly associated with pro-
social behavior in situations involving dependence
under uncertainty, specifically in the Trust Game as
trustor (H4a) and the Public Goods Game (H4b), com-
pared to situations involving other affordances.

2 | METHODS

The hypotheses and analysis plan were preregistered
prior to conducting the main analyses (see https://osf.io/
cymxz) https://tinyurl.com/28u2tnuw). Any deviations
from the preregistration are summarized on the Open
Science Framework (OSF), where we also provide the
data and analyses scripts (https://osf.io/cymxz). (https://
tinyurl.com/38p548wv).

2.1 | Participants and procedure

Participants for the PPP were recruited online via a panel
provider in Germany. A detailed documentation of the
PPP including information on all measures, sample sizes,
and compositions per wave, a priori specified exclusion
criteria, and previous publications using (subsets of) the
data are available on the OSF (https://osf.io/m2abp)
(https://tinyurl.com/2x2u3rnf). A total of N=4585 par-
ticipants (51.4% female, aged 18-78years, M=40.2,
SD=13.0) comprised the final sample at wave 1 and were
re-invited for participation in the subsequent waves. For
the present study, we used a subset of data collected at
wave 3 (conducted 61 days after wave 1 on average), wave
4 (conducted 84days after wave 1 on average), wave 5
(conducted 110days after wave 1 on average), and wave
6 (conducted 132days after wave 1 on average). Waves
3-5 each included multiple personality traits from the

four trait classes as per the affordance-based framework,
that is, traits capturing individual differences in uncondi-
tional concern for others' welfare, conditional concern for
others' welfare, self-regulation, and beliefs about others'
pro-sociality (see Table 2). Wave 6 included multiple eco-
nomic games to measure pro-social behavior while par-
ticipants were randomly assigned to complete only one of
these games. To render game decisions truly consequen-
tial, participants were randomly matched with other par-
ticipants according to the rules of a game after completion
of data collection. Based on the matched participants’ de-
cisions, participants received behavior-contingent, mon-
etary incentives that were paid out anonymously by the
panel provider.

2.2 | Measures

2.2.1 | Personality traits

Table 2 provides an overview of the 21 personality traits
considered in the current study, along with the scale
used to measure each trait. Participants’ responses were
recorded on five-point Likert-type scales ranging from
1="strongly disagree” to 5="“strongly agree.”

Although the personality traits measured at waves 3-5
of the PPP were specifically selected to capture the four trait
classes, we reevaluated the allocation of each trait to a trait
class to select only those traits showing a unique conceptual
link to the respective trait class.? To this end, both authors
independently inspected the definitions and operational-
izations (i.e., items) of each trait to determine whether the
trait in question indeed unequivocally tapped into the trait
class it was originally assigned to. Subsequently, we deter-
mined the strength of overlap between the identified traits
per trait class. For the bifactor models, it is important that
indicators of the same latent trait share meaningful vari-
ance to allow extracting a strong common core, if present,
and thereby produce reliable parameter estimates. Thus,
we first examined the (zero-order) correlations between
the traits selected per trait class and excluded those traits
showing only small average correlations with the remain-
ing traits of that class. Moreover, we ran confirmatory fac-
tor analyses (CFA) on each trait scale to evaluate whether
the items of the same scale shared meaningful variance
and, thus, whether the latent factors of the unidimensional
models for each trait scale were well represented by their
indicators. We excluded a trait scale if the majority of re-
spective item loadings fell below 1 =0.4. Overall, this proce-
dure ensured that the traits selected to represent a specific
core tendency were effectively characterized by a shared
common variance captured by the general factor and spe-
cific variance unique to each trait.
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2.2.2 | Economic games

Trust Game

The Trust Game (Berg et al., 1995) involves two play-
ers, the trustor and the trustee. Both players received an
initial endowment of 3€. Trustors decided how much of
their 3€ (in 0.50€ increments), if any, to send to the trus-
tee. Transfers were tripled, thus increasing social wel-
fare. Trustees decided how much of the tripled transfer,
if any, to return to the trustor (again in 0.50€ increments).
Participants completing the Trust Game were randomly
assigned to the role of either the trustor or the trustee.
Given that trustors and trustees completed the study si-
multaneously, trustee responses were elicited using the
strategy method (Selten, 1967). That is, trustees reported
their return for each possible transfer by the trustor (be-
tween 0.50€ and 3€) and we computed the average return
across the six decisions as a measure of pro-social behav-
ior. In terms of affordances, trustors face a possibility for
exploitation because they can decide to simply keep their
endowment and not share anything with the trustee, in
which case the trustee does not have any say about the
final distribution of outcomes, as well as dependence
under uncertainty because trustors do not know what the
trustee will do in case they transfer anything. Trustees, in
turn, encounter a possibility for reciprocity because they
can react to the trustor's (anticipated) transfer.’

Public Goods Game

In the Public Goods Game (Samuelson, 1954), participants
were assigned to groups of four. Each group member re-
ceived an endowment of 4€ and decided independently of
each other how much of it (in 0.50€ increments), if any, to
contribute to a group account. Contributions to the group
account were doubled—so as to increase social welfare—
and equally distributed among all group members, inde-
pendent of each member's individual contribution. Thus,
each group member can maximize their individual out-
come by not contributing to the group account while prof-
iting from other group members' contributions. As such,
the Public Goods Game provides a possibility for exploi-
tation. At the same time, it also involves dependence on
others under uncertainty because group members do not
know what others do.

Spite Game

The Spite Game involves two players, the proposer and
the responder (Giith & Huck, 1997), to which partici-
pants were randomly assigned. Proposers received 5€
and were asked how much of this endowment (in 0.50€
increments), if any, to share with the responder, which
defined their offer. Responders decided whether to accept
or reject the proposer’s offer. If the responder in the Spite

Game accepts the offer, both players receive the amount
as distributed by the proposer. However, if the responder
rejects, the proposer goes away empty handed while the
responder still receives their share as allocated by the pro-
poser. Given that proposers and responders took part in
the study simultaneously, responders indicated the small-
est offer between 0€ and 5€ they would accept (i.e., the
minimum acceptable offer), meaning that they would re-
ject any offer below the specified amount. Thus, the lower
the minimum acceptable offer, the more pro-social one's
choice. Overall, responders can react to the proposer's
anticipated offer and reduce the proposer's payoff at no
cost to themselves. Thus, responders encounter a possibil-
ity for (negative) reciprocity. Proposers, by contrast, face
a temporal conflict between short-term self-interest and
long-term benefits for both players: If proposers solely
consider the first part of the game (i.e., their own choice)
while neglecting the responder’s possibility to react, they
may keep a large share or even the entire amount for
themselves because it arguably increases their immediate
outcome. However, if proposers consider responders’ po-
tential reactions, and thus the potentially negative long-
term consequences of being selfish in the first place, they
may share a larger amount with the responder than they
would prefer in order to increase their ultimate outcome.

Volunteer's Dilemma

In the Volunteer's Dilemma (Diekmann, 1985), partici-
pants were randomly assigned to groups of four. Each
group member received 2€ and independently decided
whether or not to invest this amount (i.e., to volunteer) for
the group to secure 4€ for all other group members while
ending up with 2€ themselves. Importantly, if no one vol-
unteered, all group members ended up with 0€. Thus,
group members face a temporal conflict because they
have to decide between immediate personal costs and un-
certain future benefits for the group. In other words, they
may keep their endowment to potentially maximize their
own outcome or invest in the group, thus suppressing
their immediate (selfish) urge but benefitting everyone,
including themselves, in the long run.

2.3 | Statistical modeling and analysis

To model the core tendencies—that is, what all traits
from the same trait class have in common—we resorted
to bifactor modeling. In a bifactor model, the variances of
manifest indicators (i.e., item responses) are decomposed
into a general factor and multiple specific factors, one for
each trait scale the items originate from. The general fac-
tor represents the common core, capturing what all items
from the scales in a model have in common; the specific
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factors are orthogonal to (i.e., uncorrelated with) the gen-
eral factor and capture the remaining shared variances
of items from the same scale. We specified four baseline
bifactor models, one for each trait class, with the general
factor representing another core tendency in each model
(i.e., unconditional concern for others' welfare, condi-
tional concern for others’ welfare, self-regulation, and be-
liefs about others' pro-sociality).

To evaluate model fit, we resorted to the robust root
mean squared error of approximation (RMSEA) and
the standardized root mean square residual (SRMR). In
line with common conventions, RMSEA around 0.06
and SRMR around 0.08 indicate good fit to the data
(Schermelleh-Engel et al., 2003). For the sake of com-
pleteness, we further report the robust comparative fit
index (CFI; e.g., Bentler, 1990). However, as this index
relies more on the loading magnitude than on model mis-
fit (Moshagen & Auerswald, 2018), we focus on RMSEA
and SRMR. Further, to measure the degree with which
each scale was subsumed by the common core (i.e., the
general factor strength), we computed the explained com-
mon variance (ECV; Ten Berge & Socan, 2004). The ECV
quantifies the ratio of the common variance explained by
the general factor to the entire variance explained by the
general factor and the specific factors. Accordingly, the
closer the ECV approaches 1, the stronger is the general
factor. Model fit and ECV were evaluated for each of the
four baseline bifactor models. As the baseline models do
not include an outcome variable (i.e., game behavior),
we used the complete non-stratified sample available for
the estimation, meaning that we included all cases with
complete data on all measures from the same trait class.
Importantly, given that not all participants completed
all relevant waves of data collection (waves 3-5), sample
sizes varied between the four baseline bifactor models
(2501 <N<2904).

To test our hypotheses, we used each general factor (i.e.,
core tendency) as a predictor of the two a priori assigned
behavioral outcomes involving the respective affordance.
For example, we used the general factor representing un-
conditional concern for others' welfare to predict behavior
in those games involving a possibility for exploitation, that
is, trustors' transfer in the Trust Game and contributions
in the Public Goods Game. We ran separate latent regres-
sions for each relevant outcome variable (i.e., two regres-
sions per affordance or core tendency, respectively), each
time including all participants who provided complete
responses in the economic game at hand and on all rel-
evant trait scales reflecting the respective trait class. The
resulting proportion of explained variance (R*) served as
the effect size of interest. Following the widely accepted
guidelines by Cohen (1992), we consider an R’ greater
than or equal to 0.025, which is equivalent to ¥=0.15, as a

meaningful association between the outcome variable and
the general factor in the bifactor model.

All analyses were conducted in R (version 4.3.1; R Core
Team, 2021) using the packages lavaan (version 0.6.16;
Rosseel, 2012) and BifactorIndicesCalculator (version
0.2.2; Dueber, 2017). We applied maximum-likelihood
estimation with robust standard errors and scaled test
statistics to account for potentially non-normally distrib-
uted (Satorra & Bentler, 2001). For the purpose of model
identification, we used a reference indicator for each spe-
cific factor whose factor loading was set to one. To exam-
ine differences in correlations as per our hypotheses, we
compared the latent bivariate correlations using one-sided
z-tests for comparing independent correlation coefficients
(Meng et al., 1992) as implemented in the cocor package
(version 1.1-4; Diedenhofen & Musch, 2015). Note that
this latter part of the analyses was not preregistered, even
though our hypotheses implied significant differences in
the strengths of correlations because we predicted each
core tendency to more strongly correlate with behavior in
some games compared to others.

3 | RESULTS

3.1 | Descriptive statistics

Descriptive statistics for all behavioral outcome meas-
ures are presented in Table 3. On average, participants
transferred about half of their endowment in the Trust
Game as trustor, in the Public Goods Game, and in the
Spite Game as proposer. Similarly, trustees in the Trust
Game returned half of the tripled transfer on average,
whereas responders in the Spite Game requested only
around two-fifth of the proposer's endowment as offer
to accept it. Finally, almost 80% of participants decided
to volunteer in the Volunteer's Dilemma. Descriptive
statistics and intercorrelations of the 21 personality trait
measures are provided in the supplemental materials
provided on the OSF (Tables S1-S5).

3.2 | Baseline bifactor models of the
core tendencies

As summarized in Table 4, all baseline bifactor mod-
els modeling the four core tendencies yielded accept-
able to good fit to the data (0.052<RMSEA<0.071;
0.053<SRMR<0.909). The best-fitting model occurred
for conditional concern for others' welfare, followed by
the models for unconditional concern for others’ welfare
and beliefs about others’ pro-sociality. The model for self-
regulation exhibited the lowest fit, which was, however,
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TABLE 3 Mean allocations and sample size for each economic game.

Game n Range M (SD) Primary situational affordance(s)

Trust Game (trustor) 452 0-3 1.66 (0.75) Possibility for exploitation; dependence under
uncertainty

Trust Game (trustee) 444 0-1 0.48 (0.18) Possibility for (positive) reciprocity®

Public Goods Game 442 0-4 2.09 (0.95) Dependence under uncertainty; possibility for
exploitation

Spite Game (proposer) 391 0-5 2.55(0.55) Temporal conflict

Spite Game (responder) 410 0-5 1.91 (0.91) Possibility for (negative) reciprocity

Volunteer's Dilemma 440 0;1 0.79 (0.41) Temporal conflict

Note: n=number of participants completing the respective (role in) the economic game.

*The trustee also faces a possibility for exploitation. We therefore exploratorily test the relation of trustee behavior with unconditional concern for others'

welfare.

still in an acceptable range. In terms of the frequently used
reliability indicator for bifactor models (i.e., coefficient
omega w; McDonald, 2013; Rodriguez et al., 2016), all
core tendencies were highly reliable, thus indicating well-
defined latent constructs (i.e., 0.72<®w<0.90). Further
details and additional model indices (e.g., factor determi-
nacy; Grice, 2001) are available in the supplementary ma-
terial (Table S6).

Moreover, there was considerable overlap among
the traits used to model a core tendency. In all base-
line bifactor models, the general factor explained at
least around half of the variance in item responses (i.e.,
48.5% <ECV<64.6%). The highest proportion of vari-
ance explained by the general factor emerged for the
model for unconditional concern for others' welfare,
followed by the models of conditional concern for oth-
ers' welfare, beliefs about others' pro-sociality, and self-
regulation (Table 4).

Next, we inspected the relations among the general fac-
tor, specific factors, and unique variances in each model
to see how common variances were distributed. A more
detailed summary for the decomposition of the explained
common variance for each specific factor is listed in the
supplemental material (Table S7). For unconditional con-
cern for others' welfare, the general factor captured the vast
majority of item variances for empathy (ECV;=81.5%),
compassion (ECV;=79.2%), and altruism (ECV;=78.5%).
The general factor also accounted for the majority of com-
mon variance in items of the egocentric selfishness facet
(ECV;=67.0%), whereas it accounted for less of the com-
mon variance in items of the adaptive selfishness facet
(ECV;=35.0%). Explained item variances by the general
factor were lowest for exploitativeness (ECV;=38.4%) and
social welfare concerns (ECV;=36.7%). The item with
the highest loading on the general factor stem from the
altruism scale, namely, “I am empathic with those who
are in need” (1=0.79). Generally, the mean standardized
loading on the general factor for all items was relatively

high (mean [41=0.52, SD=0.13; range=10.24-0.791)
which means that on average measurement for the items
of unconditional concern for others’ welfare was coherent
and consistent. Of note, almost all items of the compas-
sion scale exhibited only very low (largely nonsignificant)
loadings on the specific factor after the shared variance
was partialled out.*

The general factor for conditional concern for others'
welfare most strongly captured item variances of traits re-
flecting low conditional concern for others, that is, neg-
ative reciprocity norm endorsement (ECV;=289.6%) and
vengefulness (ECV;=72.1%). That said, the hostility facet
of the aggressiveness scale was less strongly absorbed by
the general factor (ECV;=23.1%). In turn, the general
factor accounted for relatively small amounts of variance
in traits reflecting high conditional concern for others,
that is, forgiveness (ECV;=43.1%) and positive reciproc-
ity (ECV;=6.3%). The pattern of item loadings further
indicated that the general factor reflected mostly (low)
negative reciprocity: the item with the highest (negative)
loading was “If someone treats you badly, you should treat
that person badly in return” (1=—0.87). Overall, the items
displayed a moderately strong absolute loading on the
general factor (mean [41=0.45, SD=0.25; range=10.02-
0.88l). Notably, the relatively high standard deviation of
loadings indicates that the general factor captured the dif-
ferent traits to varying extents.

For the core tendency for self-regulation, items
from the impulsivity (ECV;=60.0%) and self-control
(ECV;=55.1%) scales shared the highest amounts of
variance with the general factor. In turn, the general fac-
tor captured less shared variance with consideration for
future consequences (ECV;=35.7%) and social respon-
sibility (ECV;=36.0%). The items with the highest load-
ings were “I am able to work effectively toward long-term
goals.” (1=0.67) and “I concentrate easily.” (1=0.67) from
the self-control scale. The mean (absolute) standardized
loading for the common core of self-regulation was 0.39
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TABLE 4 Summary of model fit, proportion of explained variance by the general factor and factor loadings on the general factor for the four baseline bifactor models.

Loadings

Model fit

Item with strongest standardized

loading

SD Range

CFI ECV (%) Mean

RMSEA [90% CI] SRMR

df

Core tendency

“T am empathetic with those who are in

0.13 0.02-0.79

0.52

64.6

0.842

0.057 [0.056,0.058]  0.063

1272 (159)

2865

Unconditional concern
for others' welfare

0.79)

need.” (A

“If someone treats you badly, you
should treat that person badly in

return.” (1=—0.88)

0.25 0.02-0.88

0.45

57.9

0.880

0.052 [0.051, 0.053] 0.054

1173 (153)

2904

Conditional concern for

others' welfare

“I am able to work effectively toward
long-term goals.” and “I concentrate

0.13-0.67

0.13

0.38

48.5

0.711

0.072

0.071 [0.070, 0.072]

1032 (144)

2751

Self-regulation

0.67)

“T am trustful.” (1

easily.” (both 4

0.87)

0.26 0.01-0.87

0.41

52.3

0.909

0.053

0.056 [0.054, 0.057]

380 (90)

2501

Beliefs about others'
pro-sociality

Abbreviations: CFI, (robust) comparative fit index; df, degrees of freedom (i.e., number of parameters); ECV, explained common variance; n, sample size; RMSEA, (robust) root mean square error of approximation;

SRMR, standardized root mean square residual.

(SD=0.13; range=10.13-0.67!) and, thus, descriptively
smaller than for unconditional and conditional concern
for others’ welfare.

Lastly, the general factor for beliefs about others’ pro-
sociality mostly captured item variances for general trust
(ECV;=86.3%) and trust propensity (ECV;=57.6%). By
contrast, the two traits capturing negative beliefs about oth-
ers, that is, cynicism (ECV;=37.8%) and dangerous world
view (ECV;=44.6%), shared smaller amounts of variance
with the general factor. The lowest general factor satura-
tion was apparent for reciprocity beliefs (ECV;=7.7%),
which suggests that this trait was not well represented in
the common core. The item “I am trustful.” (1=0.87) of
the General Trust Scale yielded the highest loading. On av-
erage, items loaded moderately high on the general factor
(mean [11=0.42, SD=0.26; range =10.01-0.871), while the
relatively high standard deviation demonstrates that not
all traits were captured equally well.

Overall, these results indicate that scales of the same
trait class share a meaningful amount of variance, suggest-
ing that there is an underlying common core (i.e., a core
tendency). However, in all models, there was also mean-
ingful variance over and above the general factor, reflect-
ing item covariation that is not explained by the common
core. On the one hand, this shows that there is a sufficient
level of multidimensionality in the data to warrant a bifac-
tor model instead of a unidimensional correlated factors
model. On the other hand, while sharing meaningful vari-
ance, the specific items of each trait scale tap into unique
aspects above and beyond the common core that are not
shared with other related constructs.’

3.3 | Latent regressions predicting
pro-social behavior

In our main analyses, we predicted pro-social behavior
in the different games by the respective core tendency as
modeled in the baseline bifactor models. Results of these
latent regression analyses are summarized in Table 5
with an overview for all core tendencies and all behav-
ioral outcomes in the supplemental materials (Table S8).
Figure 1 depicts the corresponding regression coefficients.
Additionally, the statistical comparisons of the latent bi-
variate correlations according to our hypotheses are
shown in Table 6.

As expected, unconditional concern for others’ wel-
fare was positively related to pro-social behavior in the
Trust Games as a trustor, yielding a small effect (b=0.01,
p=0.017). However, it failed to significantly predict con-
tributions in the Public Goods Game as hypothesized.
The relation with trustees’ pro-social behavior did not
result in a statistically significant association. To assess
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TABLE 5 Results of latent regressions predicting pro-social behavior outcomes by the respective core tendency.
Model fit Outcome
Core tendency n df RMSEA [90% CI] SRMR b [95% CI] R? p
Unconditional concern for Trust Game (trustor)
others’ welfare 361 139 0.060 0.069 0.100 0.017 0.017
(156) [0.057, 0.063] [—0.018, 0.183]
Public Goods Game
365 1396 0.056 0.063 0.087 0.007 0.120
(156) [0.053, 0.059] [—0.023,0.197]
Conditional concern for Trust Game (trustee)
cifie v e 373 1223 0.053 0.062 0.065 0.004 0.020
(155) [0.048, 0.056] [0.010, 0.120]
Spite Game (responder)
341 1223 0.052 0.07 —0.087 0.008 0.538
(155) [0.048, 0.056] [—0.363, 0.190]
Self-regulation Spite Game (proposer)
306 1079 0.067 0.084 0.030 0.002 0.520
(146) [0.064, 0.071] [—0.061, 0.121]
Volunteer's Dilemma
314 1079 0.071 0.086 0.042 0.011 0.079
(146) [0.068, 0.075] [—0.005, 0.089]
Beliefs about others' Trust Game (trustor)
Riososiain] 332 404 0.056 0.068 0.131 0.015 0.024
(92) [0.049, 0.062] [0.018, 0.250]
Public Goods Game
321 404 0.052 0.061 0.191 0.018 0.035
(92) [0.044, 0.058] [0.013, 0.368]

Abbreviations: b, unstandardized regression coefficient; df, degrees of freedom (i.e., number of parameters); n, sample size; RMSEA, root mean square error of

approximation; SRMR, standardized root mean square residual.

discriminant validity, we also computed the relations
between unconditional concern for others’ welfare and
pro-social behavior in the other games in which a pos-
sibility for exploitation is less salient or entirely absent.
Contrary to expectations, there was a small positive rela-
tion between unconditional concern for others’ welfare
and proposer offers in the Spite Game (b=0.09, p=0.019).
By contrast, there was no significant link between this
core tendency and pro-social behavior in the Spite Game
as responder (b=-0.07, p=0.256) and the Volunteer's
Dilemma (b=0.05, p=0.058). However, the hypothesized
effects did not significantly exceed the non-hypothesized
effects in size (see Table 6).

Regarding conditional concern for others’ welfare, there
was only weak support for the predictions we derived from
the affordance-based framework. Specifically, conditional
concern for others' welfare weakly predicted trustees' be-
havior in the Trust Game (b=0.07, p=0.020) but failed to
predict responders’ behavior in the Spite Game (b=-0.09,
p=0.538). Unlike hypothesized, conditional concern for
others was significantly associated with trustors’ behavior

in the Trust Game (b=0.26, p=0.029) and proposers' behav-
ior in the Spite Game (b=0.32, p=0.005). Correspondingly,
none of the z-tests for the comparison of correlations sup-
ported our predictions (see Table 6).

Self-regulation did not show a meaningful relation with
pro-social behavior in any of the games we hypothesized,
that is, it neither accounted for variance in proposers' be-
havior in the Spite Game (b=0.030, p=0.520) nor in de-
cisions in the Volunteer's Dilemma (b=0.071, p=0.079).
In fact, self-regulation showed no significant relation with
pro-social behavior in any of the games, that is, neither for
trustors' transfers in the Trust Game (b=0.056, p=0.243),
nor for trustees’ returns in the Trust Game (b=-0.011,
p=0.311), nor for contributions in the Public Goods Game
(b=0.034, p=0.597). By implication, there were also no
statistically significant differences between the correla-
tions in games involving temporal conflict and the games
without this affordance.

Finally, more conclusive support in favor of our hypoth-
eses was apparent for beliefs about others' pro-sociality:
This core tendency significantly predicted both the
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(a) - . (b) - .
Unconditional Concern for Others' Welfare Conditional Concern for Others' Welfare
Trust Game (trustor)* - —_—— Trust Game (trustor) 4
Trust Game (trustee) - - Trust Game (trustee)* 4 % —
Public Goods Game* —— Public Goods Game -
Spite Game (proposer) 4 % —_— Spite Game (proposer) 4 —_—
Spite Game (reponder) —_— Spite Game (reponder)* 4
Volunteer's Dilemma | — Volunteer's Dilemma - +
-0‘.4 -0‘.2 0?0 0?2 0?4 0?6 -0‘.4 -0‘.2 010 012 Oj4 016

Regression coefficient

(c) :
Self-regulation
Trust Game (trustor) 4 —%—.—
Trust Game (trustee) - -q:-
Public Goods Game - +
Spite Game (proposer)* 4 _._
Spite Game (reponder) +
Volunteer's Dilemma* 4 11—0—
04 02 o0 02 o4 o6

Regression coefficient

Regression coefficient

d
(@ Beliefs about Others' Prosociality
Trust Game (trustor)* - 3 —_——
Trust Game (trustee) - —30—

Public Goods Game* 4
Spite Game (proposer) 4
Spite Game (reponder)

Volunteer's Dilemma -

-0.4 -0.2 0.0 0.2 0.4 0.6
Regression coefficient

FIGURE 1 Regression coefficients for predicting pro-social behavior outcomes by each core tendency. Pro-social behavior in six
economic games is predicted by the general factor (i.e., core tendency) of each bifactor model. Panel A: Results for unconditional concern for
others’ welfare. Panel B: Results for conditional concern for others’ welfare. Panel C: Results for self-regulation. Panel D: Results for beliefs
about others’ prosociality. Error bars show 95% CIs. * indicate theorized relation between core tendency and behavioral outcome as per our

hypotheses.

trustors’ behavior in the Trust Game (b=0.13, p=0.024)
and contributions in the Public Goods Game (b=0.19,
p=0.035), as hypothesized. In turn, it did not significantly
predict pro-social behavior in any of the other games, that
is, the Spite Game as proposer (b=0.08, p=0.320), the
Spite Game as responder (b=-0.05, p=0.531), and the
Volunteer's Dilemma (b=0.07, p=0.094). However, most
of the comparisons of hypothesized and non-hypothesized
correlations failed to reach a conventional level of statisti-
cal significance (see Tables 6 and S9).

Overall, there was generally mixed evidence for the
propositions derived from the affordance-based frame-
work. Whereas the correlational pattern was in line with
our predictions in many cases, the comparison of hypoth-
esized versus non-hypothesized correlations failed in al-
most all cases. As discussed in what follows, a plausible
reason is a lack of statistical power for this set of statistical
tests in particular.

4 | DISCUSSION

Research showing consistent individual differences in the
willingness to act pro-socially—and corresponding links be-
tween personality traits and pro-social behavior—is abundant.

According to a recently proposed theoretical framework, the
relations between different traits and pro-social behavior in
different social situations can be understood in terms of the
features of those situations, so-called affordances (Thielmann
et al., 2020). Although this theoretical assumption has re-
ceived some meta-analytic support, a direct empirical test was
as of yet missing. The goal of the present study was to close
this gap and provide such a direct empirical test by studying
the relation of a variety of personality traits with pro-social
behavior in six economic games involving the key situational
affordances as per the theoretical framework under scru-
tiny. Specifically, we applied bifactor modeling to extract the
shared variance of conceptually related traits to model four
“core tendencies,” each of which was hypothesized to predict
pro-social behavior in the presence of a certain affordance.
Overall, results were mixed, showing only some support for
the affordance-based framework.

4.1 | Testing the theoretical account of
individual differences in pro-social
behavior

The key premise of the affordance-based framework
(Thielmann et al., 2020) is that individual differences
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TABLE 6 Results for comparison of latent correlations as per our hypotheses.

z-Test statistic for comparison of correlations

Public
Goods

Game

Volunteer's
Dilemma

Spite Game
(responder)

Spite Game
(proposer)
—0.090
—0.693

—1.665
—1.350

Trust Game

(trustee)

Trust Game

(trustor)

Hypothesized relation with pro-social

behavior in ...

POPOV and THIELMANN

Core tendency

0.267

0.807

0.469

0.131

Trust Game (trustor)

Unconditional concern for

—0.359
0.523
0.805

0.185

—0.169

0.084
0.065

Public Goods Game

others' welfare

—0.516
—0.213
—0.126
0.114

—0.751
—0.441
—0.637
—0.398

Trust Game (trustee)

Conditional concern for

others' welfare

—0.087
0.023

Spite Game (responder)

0.088

1.033

Spite Game (proposer)

Self-regulation

0.328
1.240

1.284
0.727

0.042
0.134
0.191

Volunteer's Dilemma

0.332

0.792

Trust Game (trustor)

Beliefs about others
pro-sociality

1.987* 1.081

1.532

1.491

Public Goods Game

latent correlation between core tendency and economic games as per our hypotheses.

*p <0.05 (one-tailed).

Note: r

in behavior can be understood by the way personality
traits are activated in response to four key situational
affordances present in social situations. First, social
situations are proposed to involve a possibility for ex-
ploitation that allows the expression of traits related
to unconditional concern for others' welfare, such as
altruism, empathy, and low exploitativeness. As hy-
pothesized, the core tendency capturing unconditional
concern for others' welfare was associated with higher
transfers by trustors in the Trust Game and it also
showed a positive link with proposers’ generosity or
fairness in the Spite Game which was beyond our pre-
dictions. Contrary to our assumption, the core tendency
was not associated with Trustees' returned transfers
in the Trust Game. Unlike predicted, however, uncon-
ditional concern for others was unrelated to contribu-
tions in the Public Goods Game, which also provides
a possibility for exploitation. This finding contradicts
meta-analytic evidence showing small to medium-sized
relations between single traits capturing individual dif-
ferences in unconditional concern for others (e.g., altru-
ism, compassion, and honesty-humility) and pro-social
behavior in social dilemma games, such as the Public
Goods Game (Thielmann et al., 2020). Admittedly, we
do not have a reasonable explanation for this unex-
pected finding. In any case, it cannot be attributed to
the core tendency capturing something else than un-
conditional concern for others: altruism, empathy, and
compassion—and, thus, traits that unequivocally cap-
ture unconditional concern for others’ welfare—were
those traits most strongly represented within this core
tendency. Besides in the Trust Game as trustor, uncon-
ditional concern for others was also positively related to
proposers’ offers in the Spite Game. Given that respond-
ers can reject the proposer's offer in this game—in which
case the proposer goes away empty-handed—proposers
should strategically give some of their endowment to the
responder. Nonetheless, giving for strategic reasons may
result in lower offers than giving based on high uncondi-
tional concern for others. Correspondingly, some traits
related to unconditional concern for others (e.g., social
value orientation, empathy, and honesty-humility) also
produced positive, albeit mostly small, meta-analytic
correlations with proposers’ offers in the Ultimatum
Game (Thielmann et al., 2020), which is highly similar
to the Spite Game but in which responders also go away
empty-handed if they reject the proposer's offer. Thus,
although not hypothesized, the finding can be recon-
ciled with the affordance-based framework. In turn, un-
conditional concern for others' welfare was unrelated to
pro-social behavior in all other games, as expected. Even
though we presumed that the trustee in the Trust Game
also faces a possibility for exploitation, we did not find
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a statistically significant link between the core tendency
and trustees' pro-social behavior. However, effect sizes
did not differ significantly between games providing a
possibility for exploitation and games involving other
affordances. Overall, the results for unconditional con-
cern for others' welfare in relation to pro-social behavior
were somewhat mixed, albeit being largely in line with
the affordance-based framework.

Second, social situations often provide a possibility for
reciprocity, and in these situations, traits capturing con-
ditional concern for others' welfare should be expressed.
Confirming part of our hypotheses, we found a small pos-
itive relation between conditional concern for others' wel-
fare and pro-social behavior as measured by the trustees'
return in the Trust Game. In contrast to our predictions,
however, there was no evidence for conditional concern
for others to significantly predict pro-social behavior of
responders in the Spite Game. Additionally, conditional
concern for others was predictive in the Trust Game for
trustors and the Spite Game for proposers, both of which
do not provide a possibility for reciprocity. Thus, the hy-
pothesized relations were also not significantly larger than
the non-hypothesized relations. Critically, an essential
precondition of validly interpreting our findings in terms
of the affordance-based framework is that the core ten-
dency we extracted indeed captures conditional concern
for others’ welfare. However, this was not readily the case:
The general factor primarily represented negative reci-
procity—the tendency to respond to others' actions with
vengeful behaviors—rather than positive reciprocitythe
tendency to return favors. In turn, the games we used to
model a possibility for reciprocity were implemented using
the strategy method; thus, participants did not directly
react to others’ behavior but simply anticipated how they
would react to all conceivable actions by their interaction
partner. In such situations, negative reciprocity is unlikely
to unfold (Oosterbeek et al., 2004; Thielmann et al., 2021),
thus arguably explaining the lack of evidence for our
predictions.

Third, social situations are often characterized by
a temporal conflict, meaning that short- and long-term
interests are at odds. In these situations, traits related
to self-regulation should manifest themselves in behav-
ior. Contrary to this prediction, however, there was no
indication for the core tendency of self-regulation to
predict pro-social behavior in the presence of temporal
conflict, which replicates the null effects found in prior
meta-analytic tests (Thielmann et al., 2020). That is,
even in games specifically selected so as to elicit a con-
flict between short-term and long-term interest (e.g., the
Volunteer's Dilemma), there was no relation between
self-regulation and pro-social behavior. A plausible rea-
son for the lack of effects in the current study is that the

core tendency of self-regulation did not readily capture
individual differences in the ability to suppress one's im-
pulses in the face of long-term benefits. Instead, as ev-
idenced by the items with the highest loadings (e.g., “I
am able to work effectively toward long-term goals”), the
core tendency mostly represented individual differences
in long-term planning. Another explanation for the ab-
sence of evidence linking self-regulation to pro-social
behavior is that self-regulation may only be relevant for
pro-social behavior among dispositionally selfish individ-
uals who have to suppress the immediate urge to behave
in uncooperative ways (Moshagen et al., 2023; Yamagishi
et al., 2017) suggesting an interaction with unconditional
concern rather than a main effect of self-regulation on
pro-social behavior. Finally, another possibility is that the
affordance of temporal conflict might not be salient in the
economic games we used. All that said, based on the cur-
rent state of evidence, one may conclude that individual
differences in self-regulation are of little importance for
the understanding of pro-social behavior.

Finally, in many social situations, pro-social behav-
ior means to make oneself dependent on others’ un-
known behavior, suggesting that beliefs about others'
pro-sociality should guide behavior. In line with this
prediction, positive beliefs about others were predic-
tive of pro-social behavior in both games character-
ized by dependence under uncertainty, that is, the
Trust Game as trustor and the Public Goods Game.
Effect sizes were rather small, though. No relation oc-
curred with pro-social behavior in any other game, as
expected. Comparison of correlations further showed
that the relation between beliefs about others' pro-
sociality and contributions in the Public Goods Game
was significantly stronger than the correlation of this
core tendency with responders’ behavior in the Spite
Game. All other relevant comparisons, however,
turned out to be nonsignificant. Importantly, the ex-
tracted core tendency indeed represented beliefs about
others’ pro-sociality well, showing the strongest link
with trust propensity which capture confidence in oth-
ers’ trustworthiness.

Taken together, our findings show that personality
traits do account for individual differences in pro-social
behavior in situations involving a possibility for ex-
ploitation and dependence on others under uncertainty.
However, in situations characterized by temporal conflict,
a systematic link with personality traits capturing indi-
vidual differences in self-regulation has yet to be shown.
Finally, results for pro-social behavior in situations pro-
viding a possibility for reciprocity remain inconclusive
given the insufficient representation of positive reciproc-
ity in the extracted core tendency intended to represent
conditional concern for others’ welfare.
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4.2 | Limitations and directions for Ar=0.17 to detect a significant difference with satisfac-

future research

Although the approach taken in our study allowed us to
extend previous work in various ways, some limitations
ought to be acknowledged. First, all games were one-shot,
thus arguably increasing measurement error in our behav-
ioral outcomes. Moreover, participants made their deci-
sions simultaneously, even in games modeling a sequential
decision process where one player reacts to another (e.g.,
Trust Game). To implement those games, choices of the
reacting players (e.g., trustees) were measured using the
strategy method, thus being somewhat hypothetical in
nature. Moreover, most economic games—including the
ones we relied on—do not isolate a specific affordance
but, instead, involve multiple affordances, which may also
vary in their saliency (Betsch et al., 2013). For example, al-
though both the Spite Game and the Volunteer's Dilemma
involve a tradeoff between immediate selfishness and
potentially delayed gratification from pro-sociality—and
thus, temporal conflict—they also afford beliefs about oth-
ers’ pro-sociality because one's own ultimate outcome also
depends on the interaction partners' unknown behavior.

Second, we based our reasoning and hypotheses solely
on theoretical considerations about which affordances
should be present in a particular game (Thielmann
et al., 2021). However, whether these are actually the af-
fordances that individuals perceive is essentially unknown
(Gerpott et al., 2021). More research on the perception of
affordances is required to better understand the relation
between personality traits and pro-social behavior as a
function of (perceived) situational characteristics.

Third, we only estimated the zero-order relations with
the core tendencies and pro-social behavior in the different
games while remaining mute on their incremental predic-
tive validity over and above the respective other three core
tendencies. However, due to the high model complexity
and resulting convergence issues, it was not possible to
estimate latent regression coefficients from multivariate
models. We hope that this issue can be addressed in future
research, for example, by means of novel analytic tools
such as the structural after measurement approach (SAM)
approach (Rosseel & Loh, 2022).

Finally, due to the between-subjects assignment of
games to participants, the sample sizes per game were
relatively small (i.e., 391<n<452). For one, this is prob-
lematic due to the high complexity of the models that we
estimated. As a consequence, some of the effects—though
sizable in magnitude—failed to reach a conventional
level of statistical significance, suggesting limited statis-
tical power. Moreover, we had limited statistical power
for the comparison of correlations. Assuming n=400 per
group, correlations would have needed to differ by at least

tory power (1—/=0.80). However, correlations between
personality traits and pro-social behavior rarely exceed
r=0.20 and even the correlation between Social Value
Orientation—the weights individuals assign to their own
versus others' outcomes, which is usually measured in a
series of the Dictator Games (Murphy et al., 2011)—and
Dictator Game giving only amounts to r=0.32 accord-
ing to meta-analytic estimates (Thielmann et al., 2020).
Thus, finding differences in correlations was difficult to
begin with, limiting the conclusiveness of the z-tests. In
fact, interaction effects—which we essentially tested here,
though only indirectly via correlation comparisons—are
often modest in size and thus require larger samples to
obtain sufficient statistical power (Sommet et al., 2023).
Future research using larger samples are thus needed to
scrutinize the robustness of our results.

5 | CONCLUSION

The present work once more highlights the importance of
considering the overlap between situational affordances
and personality traits and implies that the expression of
traits is conditional on the affordances a situation pro-
vides. However, in the domain of pro-social behavior
as, for example, modeled in economic games, additional
research is needed to further understand these person-—
situation transactions. This was particularly evident for
the core tendency of self-regulation, and less so for con-
ditional concern for others’ welfare. By and large, the
current investigation extends prior findings on the link
between personality and pro-social behavior that has
largely been based on zero-order correlations by testing
how the common core of various related traits manifests
in pro-social behavior. Nonetheless, further tests of the
affordance-based framework of individual differences in
pro-social behavior are required to potentially update the
framework and get an even deeper understanding of the
traits that drive pro-social behavior in different social situ-
ations, including in daily life.
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ENDNOTES

'In addition to the four key affordances, Thielmann et al. (2020) fur-
ther proposed more specific subaffordances that may be present
in situations providing possibilities for exploitation or reciprocity,
respectively. Here, however, we focus on the four broad affordances
and, therefore, refrain from further discussion of the subaffordances
and the social motives they may activate.

’In line with this reasoning, we excluded broad, basic person-
ality traits (i.e., Big Five, HEXACO, Dark factor, and PID-5 di-
mensions) because, by definition, broad traits subsume multiple
aspects and are thus likely linked to multiple trait classes (Ones &
Viswesvaran, 1996).

3The trustee also faces a possibility for exploitation because the
trustor cannot react to the trustee's decision. Although we did
not preregister to use trustee behavior as an indicator of prosocial
behavior in the presence of a possibility for exploitation (because
we intended to have two hypotheses per core tendency), we in-
vestigated its link with unconditional concern for others' welfare
in an exploratory fashion given that it also provides a valid test of
the affordance-based framework.

* Arguably, this led to convergence issues in the bifactor model includ-
ing the behavioral outcomes as criteria. Thus, we applied a different
identification strategy in the latent regression models for uncondi-
tional concern for others' welfare by fixing latent variances to one.

>To further test the legitimacy of the proposed underlying factor struc-
ture of four core tendencies, we followed the advice of an anony-
mous reviewer and additionally estimated a SEM including all core
tendencies and their respective specific traits and assuming a simple
structure. Model fit indices implied an excellent model fit (e.g., robust
RMSEA =0.035, 90% CI [0.034, 0.035], SRMR =0.08), supporting that
the data can indeed be well represented by four distinct, albeit interre-
lated, factors. Additional fit statistics as well as estimated factor inter-
correlations are available in Tables S10 and S11 in the supplemental
material.
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