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Guilt drives prosociality across 20 countries
 

Catherine Molho    1,2,3  , Ivan Soraperra    3,4, Jonathan F. Schulz5 & 
Shaul Shalvi    3

Impersonal prosociality is considered a cornerstone of thriving civic societies 
and well-functioning institutions. Previous research has documented 
cross-societal variation in prosociality using monetary allocation tasks such 
as dictator games. Here we examined whether different societies may rely 
on distinct mechanisms—guilt and internalized norms versus shame and 
external reputation—to promote prosociality. We conducted a preregistered 
experiment with 7,978 participants across 20 culturally diverse countries. 
In dictator games, we manipulated guilt by varying information about the 
consequences of participants’ decisions, and shame by varying observability. 
We also used individual- and country-level measures of the importance of 
guilt over shame. We found robust evidence for guilt-driven prosociality and 
wilful ignorance across countries. Prosociality was higher when individuals 
received information than when they could avoid it. Furthermore, more 
guilt-prone individuals (but not countries) were more responsive to 
information. In contrast, observability by strangers had negligible effects on 
prosociality. Our findings highlight the importance of providing information 
about the negative consequences of individuals’ choices to encourage 
prosocial behaviour across cultural contexts.

Prosociality—a behaviour that benefits others, sometimes at a cost 
to oneself1—is central to well-functioning societies. A large body of 
work across disciplines, including economics2–5, psychology6–10 and 
anthropology11,12, has attempted to document and explain variation in 
prosociality around the world. This work has shown that, across socie-
ties, people display different levels of altruistic behaviour2, trust7 and 
cooperation4,8 (but see ref. 10). Furthermore, it has revealed substantial 
cross-societal variation in the strategies that people use to promote 
cooperation (for example, via punishment3,11). Recent theory suggests 
that cultural evolutionary processes underlie this variation in imper-
sonal prosociality5,13–15, giving rise to different moral systems—that is, 
packages of psychological mechanisms, norms and institutions that 
regulate social behaviour.

One important aspect of the moral systems characterizing differ-
ent societies is the extent to which they rely on guilt versus shame to 
regulate social interactions. Guilt and shame are both conceptualized 

as self-conscious moral emotions, yet they have distinct antecedents 
and consequences16,17. Whereas guilt tracks how an individual per-
forms in relation to their own internal moral standards even in private 
situations18–20, shame closely tracks social devaluation in the eyes of 
others21–25. Importantly, cultures differ in terms of their predominant 
emotional response to the commission of violations13,26–30—guilt versus 
shame—and the emphasis they place on internalized moral norms ver-
sus external pressures and social reputation. Recent work has started 
to uncover the cultural bases of guilt and shame experiences13,31,32, yet 
research on how guilt- versus shame-proneness affects prosociality 
has overwhelmingly focused on individuals from Western, educated, 
industrialized, rich and democratic (WEIRD) societies33,34. Here we 
propose that societies with different moral systems (that is, societies 
which vary in the emphasis they place on guilt versus shame) rely on 
distinct mechanisms to support prosociality, and we test this proposi-
tion in a culturally diverse set of countries.
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because ignorance helps reduce the guilt of knowingly making a self-
ish decision37. That is, in the baseline full information private treat-
ment, allocators know how their actions affect receivers and have 
no option to alleviate guilt via ignorance. In contrast, in the hidden 
information treatment, they can avoid learning the negative conse-
quences of their actions. As a result, they can make selfish choices 
while alleviating guilt38 and protecting their self-image36,39. Indeed, a 
recent meta-analysis37 shows a robust prosociality gap between the 
two treatments, with a larger proportion of allocators making the 
selfish choice under hidden information. To date, however, all studies 
documenting this prosociality gap have been conducted in a limited 
number of WEIRD societies (that is, France, Germany, Netherlands, 
Norway, Switzerland and the USA37).

Here we collected data in a culturally diverse set of 20 countries 
across all inhabited continents (Africa, North and South America, 
Asia, Australia and Europe). Following the rationale above, we used the 
comparison between the full information private and hidden informa-
tion treatments as an indication of the extent to which prosociality is 
guilt-driven (Supplementary Fig. 1). On the basis of this comparison, 
we tested the hypothesis that the fraction of prosocial choices would 
be higher in the full information private treatment than in the hidden 
information treatment (H1).

Second, we introduced a full information public treatment (Fig. 1c) 
to activate shame via reputational concerns. As noted earlier, proso-
cial decisions have typically been studied in private settings, in which 
allocators’ choices are not communicated to anyone outside the 
decision-making situation, as is the case in our hidden information and 
full information private treatments. In our second treatment variation, 
full information public, individuals’ decisions become observable. Fol-
lowing prior work8,40, decisions in this public treatment were publicized 
online under a pseudonym and were accessible by all study partici-
pants. Importantly, this experimental manipulation has been shown 
to increase prosociality8, partly via increasing individuals’ concern for 
their reputation in the eyes of others. Here we used the comparison 
between the full information private and full information public treat-
ments to examine the extent to which prosociality is shame-driven 
(Supplementary Fig. 1). On the basis of this comparison, we tested 
the hypothesis that the fraction of prosocial choices would be higher 
in the full information public treatment than in the full information 
private treatment (H2).

Activating internalized guilt and external shame should increase 
prosociality, but the strength of these effects should depend addi-
tionally on individual and cultural characteristics. At the individual 
level, people differ in their proneness to experience guilt and shame 

To study cross-societal variation in prosociality, prior research 
has largely relied on two-person decision-making tasks, such as the 
prisoner’s dilemma, the trust game and the dictator game. In these 
tasks, decision makers typically receive full information about the 
consequences that their own and others’ actions have on each person’s 
outcomes, and decisions are made privately. To illustrate, in a dictator 
game, participants are randomly assigned to the roles of allocator and 
receiver, and the allocators face a decision about how much money 
to share with the other person. Receivers have no say in this decision. 
Importantly, allocators know exactly how their decisions will impact 
receivers, and their decisions are not communicated to anyone outside 
the decision-making situation. In our study, we build on the dictator 
game and introduce two variations that allow us to tease apart the 
effects of guilt and shame on prosocial decisions (for an overview, see 
Fig. 1 and Table 1).

First, to activate guilt, we used the ‘wilful ignorance’ paradigm35,36, 
which includes two treatments. The baseline full information private 
treatment (Fig. 1a) consists of a standard binary-choice dictator game. 
Allocators make a binary decision in favour of either a selfish option 
(Option A), which yields six monetary units (MUs) for themselves and 
1 MU for the receiver, or a prosocial option (Option B), which yields 5 
MUs for both self and other. In this baseline treatment, allocators are 
informed by default about the negative consequences of choosing 
Option A for receivers.

Our first treatment variation is the hidden information treatment 
(Fig. 1b), where allocators learn with certainty only the consequences of 
each of the two options for their own pay-off (that is, Option A yielding 6 
MUs and Option B yielding 5 MUs for the allocator). Receivers’ pay-offs 
are clouded in uncertainty. Allocators know that there is a 50% chance 
that they are in a state with conflicting interests and a 50% chance that 
they are in a state with aligned interests. In the conflicting interests 
state, Option A yields 1 MU and Option B yields 5 MUs for the receiver. 
Thus, in this state, what is best for the allocator (to choose Option A 
and gain 6 MUs) is worst for the receiver (who gains 1 MU under Option 
A). In contrast, in the aligned interests state, Option A yields 5 MUs 
and Option B yields 1 MU for the receiver. Thus, in this state, Option A 
is best for both allocators (who gain 6 MUs) and receivers (who gain 5 
MUs). Allocators have a choice to costlessly obtain information about 
the state of the world—that is, the pay-off consequences of choosing 
Option A or B for the receiver—or to proceed without this information.

Importantly, the treatment variation between hidden and full 
information has consequences for prosocial behaviour. Previous work 
has shown that a substantial proportion of allocators in the hidden 
information treatment choose to remain ignorant35, at least partly 

a    Full information
       private treatment

Conflicting interests

Aligned interests

Decisions
observed
only by 
the receiver

You Other

A 6 1

B 5 5

You Other

A 6 5

B 5 1

c    Full information
         public treatment

Decisions posted 
online and 
observed by all
participants

b Hidden information
treatment 

You Other

A 6 1

B 5 5

Decisions
observed
only by 
the receiver

You Other

A 6 ?

B 5 ?

You Other

A 6 1

B 5 5

50%

50%

Fig. 1 | Overview of experimental treatments. a, In the baseline full information 
private treatment, allocators make decisions in a binary-choice dictator game. 
Only the allocator and receiver learn about the outcome of the allocator’s 
choice. b, In the hidden information treatment variation, receivers’ pay-offs 
are obscured, and allocators can choose to reveal those pay-offs or make their 

decision without knowing them. Again, only the allocator and receiver learn 
about the outcome of the allocator’s choice. c, In the full information public 
treatment variation, allocators know receivers’ pay-offs (as in the baseline). Now, 
however, the outcome of the allocators’ choice is publicized on a blog that all 
participants can see.
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in response to committing transgressions17,19. And at the societal level, 
while guilt is the predominant emotional response to committing 
offences in some cultures, shame is the predominant emotional experi-
ence in others13,14,26,27,30. Here we tested how guilt- and shame-activating 
mechanisms (namely, information and observability) increase proso-
ciality as a function of individual and cultural differences in guilt- ver-
sus shame-proneness. At the individual level, we assessed guilt- and 
shame-proneness using the well-validated Guilt and Shame Proneness 
(GASP) scale32,41 and focused on the difference between guilt- and 
shame-proneness scores. At the cultural level, we computed averages 
of guilt- and shame-proneness in each country using the same scale, 
and again focused on the difference score of the two.

We first examined whether the effect of activating guilt via provid-
ing information about the negative consequences of one’s choices (full 
information private versus hidden information) differs depending on 
guilt- versus shame-proneness. We proposed that prosocial choices 
among guilt-prone (versus shame-prone) individuals and countries are 
more strongly based on a desire to fulfil internal moral obligations and 
maintain a positive self-image (rather than social reputation). If that 
is the case, then activating guilt by providing information about the 
negative consequences of selfishness should have a stronger positive 
effect on prosociality among guilt-prone (versus shame-prone) indi-
viduals and countries. And vice versa, allowing individuals to alleviate 
guilt by avoiding information about the negative consequences of 
their behaviour should have a stronger negative effect on prosociality 
among guilt-prone (versus shame-prone) individuals and countries. 
On the basis of these ideas, we tested the hypothesis that guilt-prone 
(versus shame-prone) individuals and countries would show more 
guilt-driven prosociality—that is, the gap in prosocial choices between 
the hidden information and full information private treatments would 
be larger among guilt-prone (versus shame-prone) individuals and 
countries (H3).

Next, we examined whether the effect of activating shame via 
observability (full information private versus full information public) 
differs depending on guilt- versus shame-proneness. We proposed 
that prosocial choices among shame-prone (versus guilt-prone) indi-
viduals and countries are more strongly based on a desire to abide by 

external moral norms and maintain a positive social reputation. If that 
is true, then activating shame by making individuals’ decisions publicly 
observable should have a stronger positive effect on prosociality among 
shame-prone (versus guilt-prone) individuals and countries. And vice 
versa, allowing individuals to escape shame by keeping decisions pri-
vate should have a stronger negative effect on prosociality among 
shame-prone (versus guilt-prone) individuals and countries. On the 
basis of these ideas, we tested the hypothesis that shame-prone (versus 
guilt-prone) individuals and countries would show more shame-driven 
prosociality—that is, the gap in prosociality between the full informa-
tion private and full information public treatments would be larger 
among shame-prone (versus guilt-prone) individuals and countries (H4).

Supplementary Fig. 2 provides a schematic depiction of 
our hypotheses regarding the effects of guilt-proneness (versus 
shame-proneness) on prosociality in the hidden information and full 
information private treatments, as well as regarding the effects of 
guilt-proneness (versus shame-proneness) on prosociality in the full 
information private and full information public treatments.

Note that our hypotheses H3 and H4 concern how guilt-proneness 
and shame-proneness relate to the gap in prosocial choices across 
treatments. That said, we depict prosociality as increasing with 
guilt-proneness (versus shame-proneness), on the basis of previous 
evidence suggesting that guilt-proneness is positively associated 
with prosociality33,34. At the individual level, experiencing guilt has 
been associated with more prosocial, conciliatory responses follow-
ing the commission of a violation, whereas experiencing shame has 
been primarily associated with withdrawal responses16,17 (but see  
refs. 42,43). That said, the negative behavioural consequences of shame 
may not generalize across cultural contexts44. At the cultural level, 
guilt-proneness has been seen as part of a broader culturally evolved 
moral system that encompasses universal moral values, belief in moral-
izing gods and third-party punishment and that underlies impersonal 
prosociality13,14.

In addition to testing these a priori formulated hypotheses (see 
Supplementary Table 1 for an overview), we collected other measures, 
which can be used to explain heterogeneity in our treatment effects 
across countries. These measures, including cultural tightness versus 
looseness45,46, generalized trust and ingroup/outgroup trust (from the 
World Values Survey (WVS)), and family ties47 and network embed-
dedness, have previously been linked to cross-societal variation in 
impersonal prosociality5,8,10,14.

In sum, the current work provides a cross-cultural investiga-
tion of how prosociality is regulated by guilt and internalized norms 
versus shame and external pressures. To pinpoint the psychological 
mechanisms underlying when and how people engage in impersonal 
prosociality, we experimentally varied guilt- and shame-related factors 
(that is, information and observability) and measured individual and 
cultural differences in guilt-proneness versus shame-proneness. These 
measures allow us to disentangle the effects of guilt-proneness versus 
shame-proneness at the individual level and at the country level (that is, 
the effect of living in a society where people are on average more or less 
guilt-prone versus shame-prone). Furthermore, by collecting data in 20 
diverse countries across five continents, we contribute to addressing 
a WEIRD bias in psychological research, ensuring representation of 
understudied populations as well as heterogeneity in the psychological 
traits and behavioural phenomena of interest.

Results
We collected data from 7,978 participants across 20 countries. Fur-
thermore, we achieved our preregistered within-country target 
sample (N = 390) in all countries except Kenya. The smaller sample 
size obtained in Kenya (N = 371) was due to a higher-than-anticipated 
number of fast respondents, whom we excluded on the basis of our 
preregistered criteria (see ‘Sampling plan’ in Methods). Supplemen-
tary Table 5 lists the countries included in our sample, the sample size 

Table 1 | List of within-participants decisions across rounds

Treatment Situation Option Pay-offs

Self Other

Full information 
private

Conflicting interests
A 6 1

B 5 5

Aligned interests
A 6 5

B 5 1

Hidden information

Conflicting interests
A 6 [1]

B 5 [5]

Aligned interests
A 6 [5]

B 5 [1]

Full information 
public

Conflicting interests
A 6 1

B 5 5

Aligned interests
A 6 5

B 5 1

Participants made decisions in three treatments (full information private, hidden information 
and full information public), and they encountered decisions in two types of choice situations 
(conflicting versus aligned interests). In situations that involve conflicting interests, Option 
A benefits the self at the detriment of the other, whereas Option B benefits the other at the 
detriment of the self. In situations that involve aligned interests, pay-offs for the other person 
are flipped, such that Option A benefits both the self and the other, whereas Option B is 
detrimental for both. The square brackets indicate that the participants were not aware of the 
other’s pay-off, but they could choose to reveal it.
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obtained in each country and the basic demographic composition of 
the samples. Supplementary Table 6 provides descriptive statistics 
for our index of the relative importance of guilt over shame (IGS; see 
Methods for details) and prosocial choices per country and treatment.

Guilt drives prosociality across societies
To test the effect of the full information (versus hidden information) 
treatment on prosocial choices across countries, we conducted a 
random-effects meta-analysis. Specifically, we calculated the difference 
in the fraction of prosocial choices between the full information private 
and hidden information treatments (that is, risk difference (RD)) in each 
country and aggregated the effects across countries in a meta-analysis. 
Figures 2 and 3 illustrate our findings on guilt-driven prosociality.

Across countries, the fraction of prosocial choices was higher in 
the full information private treatment (mean, 0.60; 95% confidence 
interval (CI), (0.566, 0.636)) than in the hidden information treatment 

(mean, 0.41; 95% CI, (0.374, 0.437)) (Fig. 2). We observed substantial 
variation in the fraction of prosocial choices across countries, as indi-
cated by the Q-test and the I2 and τ2 indices of heterogeneity, in both the 
full information private treatment (Q19 = 215.00; P < 0.001; I2 = 91.07; 
95% CI, (84.51, 95.81); τ2 = 0.006; 95% CI, (0.003, 0.013)) and the hidden 
information treatment (Q19 = 170.91; P < 0.001; I2 = 88.36; 95% CI, (79.86, 
94.49); τ2 = 0.004; 95% CI, (0.002, 0.010)).

Consistent with our hypothesis H1, there was a statistically sig-
nificant treatment effect, as indicated by the mean difference in the 
fraction of prosocial choices in the full minus the hidden information 
treatment (Z = 26.04; P < 0.001; RD = 0.194; 95% CI, (0.179, 0.209)). 
That is, when we look at the full sample, participants behaved more 
prosocially when they received information about the negative exter-
nalities of their actions by default than when they had the option to 
ignore such information. This treatment effect was robust and sta-
tistically significant in all 20 countries in our study (Fig. 3a), though 
we observed moderate heterogeneity across countries (Q19 = 28.27; 
P = 0.078; I2 = 33.20; 95% CI, (0.00, 68.18); τ2 < 0.001; 95% CI, (0.000, 
0.002)). Preregistered robustness checks showed that this treatment 
effect was smaller, though statistically significant and remarkably sta-
ble, when considering other pay-off sets besides the one used by Dana 
et al.35 (involving higher temptation or lower harm; see Supplementary 
Figs. 4, 5, 9 and 10).

We conducted further analyses using only our one-shot set-up 
(that is, data from participants’ first decision in the study), which 
involved decisions that were always paid and that were not subject to 
order effects. These between-participants comparisons revealed even 
larger gaps in prosociality between the full information private and 
hidden information treatments (Z = 18.14; P < 0.001; RD = 0.332; 95% 
CI, (0.296, 0.368); heterogeneity tests: Q19 = 39.21; P = 0.004; I2 = 51.40; 
95% CI, (15.11, 76.25); τ2 = 0.003; 95% CI, (0.001, 0.010); Supplementary 
Figs. 14 and 15).

In sum, we observed consistent and robust evidence of guilt-driven 
prosociality in all the countries included in our study. Across countries, 
pay-off sets and between- versus within-participants comparisons, we 
found that participants behave more prosocially in situations where 
they have full information about the consequences of their actions on 
others than in situations where they can choose to remain ignorant. 
Additionally, our findings indicate substantial cross-societal variation 
in the fraction of prosocial choices in both the presence and absence 
of information, and moderate cross-societal variation in the extent 
to which prosociality is driven by guilt (that is, in the treatment dif-
ference between the full information private and hidden information 
treatments).

Shame does not influence prosocial choices
To test the treatment effect of making participants’ decisions public 
(versus keeping them private) on prosocial choices across countries, 
we conducted another random-effects meta-analysis. Specifically, we 
calculated the difference in the fraction of prosocial choices between 
the full information public and full information private treatments (that 
is, RD) in each country and aggregated the effects across countries in a 
meta-analysis. Figures 2 and 3 illustrate our findings on shame-driven 
prosociality.

As shown in Fig. 2, the fraction of prosocial choices in the full 
information public treatment was, on average, very similar (mean, 
0.59; 95% CI, (0.550, 0.630)) to the fraction of prosocial choices in the 
full information private treatment (mean, 0.60; 95% CI, (0.566, 0.636)). 
As in the other treatments, we observed substantial variation in the 
fraction of prosocial choices in the full information public treatment 
across countries (Q19 = 276.56; P < 0.001; I2 = 93.06; 95% CI, (87.96, 
96.75); τ2 = 0.008; 95% CI, (0.004, 0.017)).

Figure 3b illustrates our findings on shame-driven prosociality 
in more detail. In contrast to our hypothesis H2, there was a statisti-
cally significant treatment effect of observability, but in the opposite 

Indonesia (N = 400)

India (N = 391)

Egypt (N = 466)

China (N = 396)

Turkey (N = 393)

Korea (N = 409)

Nigeria (N = 398)

Kenya (N = 371)

Italy (N = 400)

Morocco (N = 395)

Brazil (N = 394)

USA (N = 397)

Australia (N = 398)

Argentina (N = 393)

Colombia (N = 393)

Mexico (N = 395)

Chile (N = 392)

Japan (N = 406)

Germany (N = 392)

Netherlands (N = 399)

Mean

0 0.2 0.4 0.6 0.8 1.0

Fraction of prosocial choices

Hidden
information

Full information
private

Full information
public

Fig. 2 | Prosociality across countries. Cleveland dot plot illustrating the fraction 
of prosocial choices in the hidden information treatment (red dots), the full 
information private treatment (green dots) and the full information public 
treatment (yellow dots) across 20 countries. The results are based on decisions 
from all 7,978 participants (within-participants) in situations with conflicting 
interests and in the Dana et al.35 pay-off set. The bottom panel provides the mean 
fraction of prosocial choices in each treatment, aggregated across countries 
using random-effects meta-analysis.
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direction than expected (Z = −2.52; P = 0.012; RD = −0.012; 95% CI, 
(−0.022, −0.003)). We observed little heterogeneity in this treatment 
effect across countries (Q19 = 19.88; P = 0.402; I2 = 2.34; 95% CI, (0.00, 
55.22); τ2 < 0.001; 95% CI, (0.000, 0.001)). We conducted equivalence 
testing to determine whether the observed difference in prosocial 
choices between the full information public and full information pri-
vate treatments was small enough to be practically negligible. As pre-
registered, we considered a difference of five percentage points as the 
smallest effect size of interest (SESOI). The results of the two one-sided 
tests procedure48,49 showed that the difference was within the equiva-
lence margin, as both the test against the lower bound (ZLower = −13.06, 
PLower < 0.001) and the test against the upper bound (ZUpper = 7.95,  
PUpper < 0.001) were statistically significant.

In addition, preregistered robustness checks showed that this 
small, negative treatment difference in the fraction of prosocial choices 
between the full information public and full information private treat-
ments was not robust across different pay-off sets. Instead, when con-
sidering pay-off sets with higher temptation or lower harm, we observed 
small, positive effects of making decisions public on the fraction of 
prosocial choices (Supplementary Figs. 4, 5, 9 and 10). Yet, these effects 
were also negligible when compared to our preregistered SESOI criteria.

Finally, we conducted further between-participants comparisons 
of prosocial choices in the full information public and full information 
private treatments in our one-shot set-up. This analysis revealed a small, 
negative effect of publicizing decisions on the fraction of prosocial 

choices, contrary to our hypothesis (Z = −2.08; P = 0.037; RD = −0.032; 
95% CI, (−0.063, −0.002); heterogeneity tests: Q19 = 26.94; P = 0.106; 
I2 = 29.90; 95% CI, (0.00, 66.68); τ2 = 0.001; 95% CI, (0.000, 0.007); 
Supplementary Figs. 14 and 15).

In sum, we observed little evidence of shame-driven prosociality 
in our study. Making participants’ decisions observable to a broader 
audience had small (practically negligible) effects on the fraction of 
prosocial choices—which were sometimes positive and sometimes neg-
ative depending on the pay-off set considered. Additionally, although 
there was substantial variation in the fraction of prosocial choices in 
the full information public treatment (as in our other treatments), we 
observed little heterogeneity in the treatment effect of making deci-
sions public across countries.

Guilt-prone individuals are more responsive to information
We next examined whether individuals and countries that place more 
importance on guilt over shame showed more guilt-driven prosocial-
ity—that is, a larger gap between prosocial choices made in the full infor-
mation private treatment and those made in the hidden information 
treatment. Specifically, according to our H3, we tested whether more 
guilt-prone (rather than shame-prone) individuals and countries would 
be more responsive to receiving full information about the negative 
externalities of one’s actions.

We used a well-validated 16-item measure to assess guilt-proneness 
and shame-proneness as an individual difference41. Eight scenario-based 

0.112 (0.058, 0.165)

0.140 (0.092, 0.188)

0.152 (0.099, 0.204)

0.160 (0.103, 0.217)

0.175 (0.115, 0.235)

0.190 (0.138, 0.241)

0.191 (0.141, 0.241)

0.195 (0.141, 0.249)

0.195 (0.147, 0.243)

0.199 (0.142, 0.257)

0.201 (0.148, 0.255)

0.202 (0.152, 0.252)

0.209 (0.156, 0.263)

0.211 (0.156, 0.267)

0.213 (0.159, 0.266)

0.215 (0.160, 0.270)

0.224 (0.166, 0.281)

0.233 (0.178, 0.289)

0.234 (0.183, 0.284)

0.242 (0.185, 0.299)

Turkey (N = 393)

Indonesia (N = 400)

Korea (N = 409)

Italy (N = 400)

Brazil (N = 394)

Japan (N = 406)

Germany (N = 392)

Mexico (N = 395)

Egypt (N = 466)

Kenya (N = 371)

Argentina (N = 393)

China (N = 396)

USA (N = 397)

Colombia (N = 393)

Morocco (N = 395)

India (N = 391)

Nigeria (N = 398)

Netherlands (N = 399)

Australia (N = 398)

Chile (N = 392)

a    Prosociality in PR – HI

 0.000 (−0.041, 0.041)

−0.050 (−0.092, −0.008)

−0.027 (−0.070, 0.017)

−0.008 (−0.051, 0.036)

 0.043 (−0.006, 0.092)

−0.022 (−0.061, 0.017)

−0.015 (−0.051, 0.021)

−0.013 (−0.056, 0.030)

−0.043 (−0.079, −0.006)

 0.008 (−0.041, 0.057)

−0.003 (−0.044, 0.039)

−0.023 (−0.065, 0.020)

 0.013 (−0.025, 0.050)

 0.010 (−0.034, 0.055)

 0.008 (−0.032, 0.048)

−0.036 (−0.085, 0.013)

−0.013 (−0.057, 0.032)

−0.030 (−0.070, 0.010)

−0.030 (−0.071, 0.010)

 0.008 (−0.033, 0.048)

Turkey (N = 393)

Indonesia (N = 400)

Korea (N = 409)

Italy (N = 400)

Brazil (N = 394)

Japan (N = 406)

Germany (N = 392)

Mexico (N = 395)

Egypt (N = 466)

Kenya (N = 371)

Argentina (N = 393)

China (N = 396)

USA (N = 397)

Colombia (N = 393)

Morocco (N = 395)

India (N = 391)

Nigeria (N = 398)

Netherlands (N = 399)

Australia (N = 398)

Chile (N = 392)

b    Prosociality in PU – PR

0.194 (0.179, 0.209)Random-e�ects model

−0.1 0 0.1 0.2 0.3

Treatment di�erence of prosocial choices (PR − HI)

−0.012 (−0.022, −0.003)Random-e�ects model

−0.1 0 0.1 0.2 0.3

Treatment di�erence of prosocial choices (PU − PR)

Fig. 3 | Forest plots displaying treatment differences in prosocial choices. 
a, Treatment difference in prosocial choices between the full information 
private (PR) and hidden information (HI) treatments. Positive values indicate 
a higher fraction of prosocial choices in the full information private treatment 
than in the hidden information treatment. b, Treatment difference in prosocial 
choices between the full information public (PU) and full information private 
treatments. Positive values indicate a higher fraction of prosocial choices in the 

full information public treatment than in the full information private treatment. 
For each country, we report the estimated mean treatment difference and 95% 
CI on the right side of the plot. The overall estimated effect size is represented by 
the diamond at the bottom of each panel, showing the weighted mean estimated 
from a random-effects meta-analysis with its 95% CI. The data are presented as 
mean values ± 95% CIs.
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items were used to measure guilt-proneness and another eight to meas-
ure shame-proneness. To create an index of the relative IGS at the indi-
vidual level (Individual IGS), we subtracted the aggregate of all the 
shame-proneness items from the aggregate of all the guilt-proneness 
items and rescaled the score to range between 0 and 1. Then, to create an 
index of the relative IGS at the country level (Country IGS), we computed 
the average of Individual IGS in each country and rescaled the score to 
range between 0 and 1. Further details are provided in the Methods.

To test H3, we used a linear probability regression model with 
participants’ choice (0, selfish; 1, prosocial) as the dependent vari-
able. As independent variables, the model included a full information 
private dummy (0, hidden information treatment; 1, full information 
private treatment), Individual IGS, Country IGS, and the interactions 
of the full information private dummy × Individual IGS and the full 
information private dummy × Country IGS. We also included nested 
random effects at the country level and at the individual level. Further 
details are provided in the ‘Analysis plan’ section in the Methods. The 
main regression results are presented in Table 2 (left). Results based on 
alternative specifications of the IGS indices are provided in the Supple-
mentary Information (see Supplementary Table 7 and Supplementary 
Figs. 16 and 17, as well as Supplementary Table 9 and Supplementary 
Figs. 22–24).

Individual IGS. Focusing on the individual level and consistent with 
H3, we observed a statistically significant positive interaction of the full 
information private dummy and Individual IGS (t15947 = 6.61; P < 0.001; 
b = 0.366; 95% CI, (0.258, 0.475)) predicting prosocial choices. As illus-
trated in Fig. 4a, we observed a larger gap in prosocial choices between 
the full information private treatment and the hidden information 
treatment among individuals who were more guilt-prone (rather than 
shame-prone). Preregistered robustness checks across different pay-off 
sets with higher temptation or lower harm revealed highly similar pat-
terns of results (Supplementary Figs. 6 and 11). Across pay-off sets, 
individuals who were more guilt-prone (rather than shame-prone) were 
more responsive to receiving information about the consequences of 
their actions on others. In addition to the hypothesized interaction 
effect, we were able to examine whether Individual IGS had a main 
effect on our dependent variable. The results indicated a statistically 

significant effect of Individual IGS on participants’ choices, such that 
more guilt-prone (rather than shame-prone) individuals were more 
likely to behave prosocially overall (t15947 = 5.29; P < 0.001; b = 0.259; 
95% CI, (0.163, 0.356)).

Country IGS. Focusing on the country level, however, we did not find a 
systematic moderation of the treatment effect of information on proso-
cial choices. Specifically, the interaction of the full information private 
dummy and Country IGS was not statistically significant (t15947 = −1.55; 
P = 0.122; b = −0.037; 95% CI, (−0.083, 0.010); Supplementary Fig. 20). 
Equivalence testing did not allow us to determine conclusively whether 
this interaction effect was negligible (on the basis of a preregistered 
SESOI of b = 0.05; tL = 0.55, PL = 0.290; tU = −3.65, PU < 0.001). As before, 
robustness checks in different pay-off sets revealed similar results 
(Supplementary Figs. 7 and 12), suggesting a small or even negligible 
role of Country IGS in moderating the effect of information on par-
ticipants’ prosocial choices. Finally, we examined whether Country 
IGS had a main effect on our dependent variable. The results indicated 
no statistically significant effect of Country IGS predicting proso-
cial choices (t15947 = 1.00; P = 0.328; b = 0.059; 95% CI, (−0.057, 0.175)), 
though equivalence testing did not allow us to conclusively determine 
whether this effect was negligible (SESOI of b = 0.05; tL = 1.85, PL = 0.032; 
tU = 0.16, PU = 0.562).

In sum, our results support the hypothesis that more guilt-prone 
individuals are more responsive to information about the negative 
externalities of their actions when making prosocial choices. In addi-
tion, guilt-prone (rather than shame-prone) individuals were more 
likely to behave prosocially across the board. We did not find conclu-
sive evidence about the effects of living in a more guilt-prone versus 
shame-prone country on participants’ prosocial choices.

Shame-prone individuals do not respond more to 
observability
In our final preregistered set of analyses, we examined whether indi-
viduals and countries that place more importance on guilt over shame 
showed less shame-driven prosociality—that is, a smaller gap between 
prosocial choices made in the full information public treatment than in 
the full information private treatment. Put differently, and according 

Table 2 | Results from linear probability regression models with participants’ choice as the dependent variable (0, selfish;  
1, prosocial)

Guilt-driven prosociality Shame-driven prosociality

b 95% CI t P b 95% CI t P

Full information private 
dummy

−0.013 (−0.076, 0.050) −0.41 0.684 Full information public 
dummy

−0.060 (−0.110, −0.011) −2.38 0.018

Individual IGS (xjk) 0.259 (0.163, 0.356) 5.29 <0.001 Individual IGS (xjk) 0.626 (0.530, 0.721) 12.86 <0.001

Country IGS (xk) 0.059 (−0.057, 0.175) 1.00 0.328 Country IGS (xk) 0.022 (−0.111, 0.154) 0.32 0.749

Full information private 
dummy × Individual IGS (xjk)

0.366 (0.258, 0.475) 6.61 <0.001 Full information public 
dummy × Individual IGS (xjk)

0.086 (−0.0002, 0.171) 1.96 0.051

Full information private 
dummy × Country IGS (xk)

−0.037 (−0.083, 0.010) −1.55 0.122 Full information public 
dummy × Country IGS (xk)

0.023 (−0.014, 0.059) 1.20 0.229

Constant 0.259 (0.196, 0.321) 8.12 <0.001 Constant 0.246 (0.182, 0.311) 7.49 <0.001

Observations 15,956 Observations 15,956

Log likelihood −10,482.830 Log likelihood −9,164.624

Akaike information criterion 20,983.650 Akaike information criterion 18,347.250

Bayesian information 
criterion

21,052.750 Bayesian information 
criterion

18,416.350

The left columns show the results for the regression model with a full information private dummy, Individual IGS, Country IGS and relevant interactions predicting participants’ choices. The 
right columns show the results for the regression model with a full information public dummy, Individual IGS, Country IGS and relevant interactions predicting participants’ choices. The 
models were estimated using linear mixed-effects regression with nested random intercepts at the individual and country levels. The test statistic is the t value, reported with exact P values 
(up to three decimal places), 95% CIs and regression coefficients (b). The tests are two-sided, and no adjustments were made for multiple comparisons. The IGS indices were rescaled to range 
between 0 and 1 prior to analysis. The results are based on within-participants decisions made in the Dana et al.35 pay-off set.
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to our H4, we tested whether individuals and cultures that are more 
shame-prone (rather than guilt-prone) would be more responsive to 
the observability of their actions.

To test H4, we used a linear probability regression model with par-
ticipants’ choice (0, selfish; 1, prosocial) as the dependent variable. As 
independent variables, the model included a full information public 
dummy (0, full information private treatment; 1, full information public 
treatment), Individual IGS, Country IGS, and the interactions of the full 
information public dummy × Individual IGS and the full information 
public dummy × Country IGS. We also included nested random effects at 
the country level and at the individual level. Further details are provided 
in the ‘Analysis plan’ section in the Methods. The regression results are 
presented in Table 2 (right). Results based on alternative specifications 
of the IGS indices are provided in the Supplementary Information (see 
Supplementary Table 8 and Supplementary Figs. 18 and 19, as well as 
Supplementary Table 10 and Supplementary Figs. 25–27).

Individual IGS. Our H4 predicted a negative interaction of the full 
information public dummy and Individual IGS. In contrast, we observed 
a positive, although not statistically significant, interaction of the full 
information public dummy and Individual IGS predicting prosocial 
choices (t15947 = 1.96; P = 0.051; b = 0.086; 95% CI, (−0.0002, 0.171)). 
Equivalence testing did not allow us to conclusively determine whether 
this effect was negligible (SESOI of b = 0.05; tL = 3.10, PL = 0.001; 
tU = 0.81, PU = 0.792). Preregistered robustness checks across different 
pay-off sets showed highly similar results, indicating non-statistically 
significant interactions of the full information public dummy and 
Individual IGS predicting prosocial choices (Supplementary Figs. 6 
and 11). In addition to the hypothesized interaction effect, we examined 
whether scores on Individual IGS had a main effect on participants’ 
prosocial choices. Consistent with earlier results, we observed a sta-
tistically significant effect of Individual IGS on participants’ choices, 
such that more guilt-prone (rather than shame-prone) individuals 
were more likely to behave prosocially overall (t15947 = 12.86; P < 0.001; 
b = 0.626; 95% CI, (0.530, 0.721)).

Country IGS. Focusing on the country level, we observed a positive, 
but not statistically significant, interaction of the full information 
public dummy and Country IGS (t15947 = 1.20; P = 0.229; b = 0.023; 95% 
CI, (−0.014, 0.059); see also Supplementary Fig. 21). Again, equiva-
lence testing did not allow us to conclusively determine whether this 
effect was negligible (SESOI of b = 0.05; tL = 3.87, PL < 0.001; tU = −1.46, 
PU = 0.072). Preregistered robustness checks across different pay-off 
sets showed similar results, indicating non-statistically significant 
interactions between the full information public dummy and Country 
IGS predicting prosocial choices (Supplementary Figs. 8 and 13). There 
was no statistically significant main effect of Country IGS on prosocial 
choices (t15947 = 0.32; P = 0.749; b= 0.022; 95% CI, (−0.111, 0.154)), though 
equivalence testing did not allow us to conclude that this effect was 
negligible (SESOI of b = 0.05; tL = 1.06, PL = 0.144; tU = -0.41, PU = 0.339).

In sum, consistently with our earlier findings, we observed that 
individuals who are more guilt-prone (rather than shame-prone) 
behave more prosocially. That is the case even in the full information 
public treatment, which we expected would more strongly activate 
shame. However, our results do not provide support for the hypothesis 
that more shame-prone individuals or cultures are more responsive to 
a treatment that makes one’s actions observable by other participants.

Discussion
Research across the social and behavioural sciences has focused on 
understanding variation in impersonal prosociality and the mecha-
nisms that support it globally4,5,9,10,13,14. Cross-societal differences in 
prosociality towards strangers may stem from universal psychologi-
cal mechanisms responding to varying socio-ecological conditions50 
or from cultural evolutionary processes shaping distinct moral sys-
tems14. This study investigates how one key dimension of such moral 
systems—the relative importance they place on guilt over shame—
relates to impersonal prosociality. To examine how guilt and shame 
drive prosociality around the world, we conducted a preregistered 
decision-making experiment with 7,978 participants from 20 cultur-
ally diverse countries across five continents. We proposed and tested 
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Fig. 4 | Predicted probability of prosocial choices as a function of Individual 
IGS. a, The relationship between Individual IGS (x axis) and the predicted 
probability of making a prosocial choice (y axis) under two treatments: hidden 
information (red solid line) and full information private (green dashed line).  
b, The relationship between Individual IGS (x axis) and the predicted probability 

of making a prosocial choice (y axis) under two treatments: full information 
private (green dashed line) and full information public (yellow solid line).  
The lines indicate the predicted probabilities, while the shaded areas represent 
95% CIs. The vertical dashed lines indicate the average Individual IGS.
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the idea that different countries, which place more versus less impor-
tance on guilt over shame, may rely on distinct mechanisms to promote 
prosocial behaviour.

Our first preregistered hypotheses (H1 and H2) examined the 
impact of guilt- and shame-based mechanisms (that is, information 
and observability, respectively) on impersonal prosociality. The 
experimental findings revealed striking cross-country similarities in 
how these mechanisms influence prosocial behaviour. Allowing deci-
sion makers to ignore information about the negative consequences 
of their actions (under hidden information) substantially reduced 
prosocial choices, highlighting the role of wilful ignorance35,36,38. 
Conversely, providing full information about the consequences 
of participants’ behaviour proved to be an effective mechanism to 
promote prosocial choices across all 20 countries studied. These 
findings demonstrate cross-cultural regularities in wilful ignorance 
and guilt-driven prosociality—phenomena previously studied pri-
marily in WEIRD societies35,37—and highlight their universality across 
cultural contexts.

We also found that making decision makers’ choices pub-
licly observable had negligible and inconsistent effects on imper-
sonal prosociality. We thus did not find supportive evidence for 
shame-driven prosociality in the diverse countries that we examined. 
Given the high statistical power of our test—particularly when pooling 
within-participant data across all countries—this implies that individu-
als may not change their behaviour depending on whether their choices 
are private or public. Alternatively, our manipulation of observability, 
which involved publicizing decisions under a pseudonym for others 
to see, may have been too weak to reliably influence prosociality. That 
said, prior research using the same manipulation in a study across 
42 countries8 reported a small but reliable effect of observability on 
prosociality, as did a comprehensive meta-analysis51. The discrepancy 
between our findings and prior work may be accounted for by subtle 
differences in experimental tasks (compare refs. 8,40), but it is likely 
that stronger observability manipulations are required to induce shame 
in decision makers51.

Our study further examined the roles of guilt and shame in proso-
ciality by introducing the IGS index and validating it through incentiv-
ized economic decisions in a behavioural experiment. We found that 
individuals who placed more importance on guilt over shame (that 
is, had higher IGS scores) behaved more prosocially across all experi-
mental treatments. These findings contribute to ongoing debates 
about the relationship between guilt, shame and prosocial responses. 
While some research has linked guilt to reparative responses and 
shame to destructive consequences17, other studies suggest that 
both emotions positively relate to prosocial behaviour34,43. In sup-
plementary analyses (Supplementary Table 8), we examined the 
separate effects of guilt- and shame-proneness on prosocial choices 
and found that only guilt-proneness was significantly associated 
with prosociality. That was especially true when the operationaliza-
tion of guilt-proneness included repair action tendencies, and that 
of shame-proneness included withdrawal action tendencies (that is, 
as in the widely used GASP scale41). Overall, our results support the 
idea that prosociality increases with the relative importance placed 
on guilt—a relationship previously documented predominantly in 
Western countries33,34.

Our second set of preregistered hypotheses (H3 and H4) posited 
that the effects of information and observability on prosocial behav-
iour may be moderated by the IGS at both individual and country 
levels. We found that individuals with higher IGS scores were indeed 
more responsive to receiving information about the consequences 
of their choices on others. In other words, the increase in prosocial-
ity observed when moving from the hidden information treatment 
to the full information private treatment was greater for individuals 
who placed more importance on guilt over shame. However, this pat-
tern did not hold when considering IGS at the country level. Living 

in a country with a higher IGS score did not significantly moderate 
the effect of information on prosocial behaviour. This result was not 
simply due to cross-country similarities in guilt-driven prosociality, 
as our study revealed moderate heterogeneity in the treatment effect 
of information across countries.

We found no evidence that individuals who place more importance 
on shame (that is, those with lower IGS scores) are more responsive to 
observability. Similarly, living in a country with a lower IGS score did 
not significantly moderate the effect of observability on prosocial 
behaviour. Put differently, our observability manipulation did not have 
a stronger effect on prosocial behaviour among individuals or countries 
that place more importance on shame. Future research should further 
investigate the conditions under which observability influences proso-
cial behaviour. One limitation of our study is that it examined the effect 
of publicizing decisions only among anonymous strangers in situations 
with limited interdependence. Observability may well have stronger 
effects on prosocial behaviour when the stakes for individual reputa-
tion are higher—for example, when decision makers’ true identities are 
publicized52–54, when there is common knowledge of identities7,55,56 or 
when (future) interdependence is introduced between decision mak-
ers and observers51,57–60. Additionally, strong social norms of giving to 
strangers may be a prerequisite for observability to induce shame and 
increase impersonal prosociality61.

While our findings highlight remarkable similarities in 
guilt-driven prosociality across countries, we also observed hetero-
geneity in prosocial choices between countries. Specifically, there 
was statistically significant cross-country variation in prosocial 
choices in each of our treatments. Nevertheless, this heterogene-
ity does not necessarily indicate that between-country differences 
are the primary drivers of variation in impersonal prosociality, as 
within-country (individual and regional) differences may account 
for much of the variation2,4,10. Another limitation of our study is that 
it did not explicitly compare between-country and within-country 
variation in prosocial behaviour. Future research could provide 
more fine-grained regional comparisons and quantify within- and 
between-country differences in prosocial behaviour. Besides overall 
differences in prosociality, we observed moderate heterogeneity in 
the influence of information (that is, guilt-driven prosociality), but 
not observability (that is, shame-driven prosociality). Future research 
should explore the socio-ecological and cultural factors that underpin 
variation in guilt-driven prosociality across countries. If guilt and 
norm internalization are part of an internally consistent moral system 
to regulate social behaviour5,13,14, stronger guilt-driven prosociality 
may be found in societies with looser kinship norms13,14, more uni-
versal moral values13,14 and cultural looseness45. Conversely, weaker 
guilt-driven prosociality may characterize societies with intensive 
kinship norms13,14, communal moral values13,14 or a cultural emphasis 
on honour27.

Conclusion
In a preregistered decision-making experiment, we investigated 
whether culturally diverse countries rely on different mechanisms to 
promote prosocial behaviour towards strangers. Expanding research 
on cross-societal variation in prosociality, we documented guilt- and 
shame-driven prosociality across 20 countries. By using experimen-
tal manipulations of guilt- and shame-related factors alongside an 
IGS index, we found guilt to be a powerful driver of prosocial behav-
iour. Moving beyond a small set of Western countries, our findings 
show that wilful ignorance is a widespread phenomenon. This preva-
lence has important implications across domains such as charitable 
giving62,63, sustainable behaviour64, meat consumption65 and consumer 
decision-making more broadly66. Our results highlight the importance 
of interventions that limit opportunities for ignorance or provide trans-
parent information about the consequences of individuals’ choices to 
encourage prosocial behaviour across cultural contexts.
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Methods
Ethics information
This research complies with ethical regulations for research conducted 
with human participants. The study protocol was approved by the eth-
ics review board (reference no. EC20220711060717) of the Center for 
Research in Experimental Economics and Political Decision Making, 
University of Amsterdam. Informed consent was obtained from all 
respondents prior to participation. The participants received a baseline 
compensation for their participation and a bonus based on their first 
decision in the experiment (see ‘Design’) and one additional randomly 
selected decision. To ensure comparability across countries, all pay-offs 
were presented in MUs, and the conversion between MUs and money 
was calculated on the basis of the purchasing-power-adjusted exchange 
rate published by the World Bank.

Sampling plan
We recruited participants from 20 countries around the world (Sup-
plementary Table 2) via the panel company Toluna. We selected 
countries to ensure that we covered the full range of cross-country 
variation in impersonal prosociality (that is, altruism as measured in 
the Global Preferences Survey2). Furthermore, our selection included 
countries that show substantial cultural variation, as indicated by 
well-established measures of cultural differences (individualism ver-
sus collectivism67, kinship intensity5 and cultural distance from the 
USA68). Finally, we aimed to ensure a good representation of different 
geographical regions and cultural groups (as clustered on the basis of 
WVS data69). We deviated from our preregistered country selection 
by collecting data in Chile instead of Peru, because of concerns about 
reaching the desired sample size in Peru. Before starting data collec-
tion, we selected Chile as a replacement because it scores similarly to 
Peru on all considered dimensions of cultural variation.

In each country, we aimed to recruit a sample size of N = 390 par-
ticipants, for a total of N = 7,800 participants across the 20 selected 
countries. We used the MESS library version 0.5.970 in R version 4.2.271 to 
conduct sensitivity power analyses and get an indication of the smallest 
effect size we would be able to detect when estimating the difference 
between the proportion of prosocial choices across treatments. First, 
we conducted a sensitivity power analysis for a one-tailed test of the 
within-participants difference in the proportion of prosocial choices 
between the full information private and hidden information treat-
ments. We used a McNemar test and set the α level to 0.05 and the power 
to 0.95. On the basis of the results of the power analysis, a sample size 
of N = 390 allows us to detect a difference of about eight percentage 
points in the proportion of prosocial choices in each country, which 
is lower than the treatment effect of information (full information 
private versus hidden information) on prosocial choices as estimated 
in a recent meta-analysis (difference in prosocial choices of 15.6 per-
centage points)37. Further details can be found in the Supplementary 
Information (section 1.4 and Supplementary Fig. 3).

Second, we conducted a sensitivity power analysis for a one-tailed 
test of the within-participants difference in the proportion of proso-
cial choices between the full information private and full information 
public treatments. Again, we used a one-tailed McNemar test of the 
within-participants difference in prosocial choices across the two 
treatments and set the α level to 0.05 and the power to 0.95. As above, 
the sample size of N = 390 participants allows us to detect a differ-
ence of about eight percentage points in the proportion of prosocial 
choices in each country, which is lower than the treatment effect of 
observability (full information private versus full information public) 
as estimated in a recent meta-analysis on the effect of observability on 
prosociality (r = 0.14 converted into a difference in prosocial choices 
of 11.5 percentage points)51.

Within each country, we recruited samples that were matched 
with the underlying populations in terms of gender, age (18–65 years 
old) and region (when possible; Supplementary Table 21). When 

implementing quotas affected our ability to reach the targeted sam-
ple size, we relaxed quota restrictions. We excluded participants who 
gave incomplete responses, as well as participants who spent half of 
the median completion time or less to complete the study (indicating 
inattentiveness). There were no other exclusion criteria.

Design
The participants made a series of decisions in binary-choice dictator 
games across multiple rounds. Importantly, they received instruc-
tions and made their decision in the first round before learning about 
the rest of the experiment. This set-up allowed us to treat the first 
round as a one-shot interaction, ensuring the comparability of our 
findings to previous experiments35,64. Furthermore, it allowed for a 
between-participants comparison of decisions across treatments 
that is not subject to order effects. Henceforth, we refer to first-round 
decisions as the one-shot set-up.

In the one-shot set-up, participants were randomly assigned to 
make a decision in one of the three treatments. The first baseline full 
information private treatment (Fig. 1a) was a standard binary-choice 
dictator game in which allocators received full information about the 
consequences of their actions and made their decisions privately. In 
the second hidden information treatment (Fig. 1b), allocators did not 
initially receive information about the consequences of their choice, 
but they could choose to acquire such information by clicking a but-
ton. Finally, the third full information public treatment (Fig. 1c) was 
the same as the baseline, with the difference that the allocator’s choice 
was observable by third parties. All decisions in the one-shot set-up 
involved conflicting interests and were made in the Dana et al.35 pay-off 
set (Fig. 1).

To experimentally manipulate information (that is, a 
guilt-activating factor), we asked the participants to make decisions 
in either (1) a full information private treatment or (2) a hidden informa-
tion treatment. To experimentally manipulate observability (that is, a 
shame-activating factor), we further asked the participants to make 
decisions in (3) the full information public treatment. In this treatment, 
the participants knew that their decisions would be publicized on a 
website under a pseudonym of their choosing right after they com-
pleted the study8. To emphasize that decisions would be publicized, we 
showed the participants a screenshot of the website, with information 
on the example decisions blurred to avoid any social influence. The 
decisions were incentivized and consequential, such that other players 
were real. To achieve this, we used the strategy method and asked the 
participants to make decisions knowing that they would be randomly 
chosen as either allocators or receivers. Data collection and analysis 
were not performed blind to the treatments of the experiment.

After completing the one-shot set-up, the participants made addi-
tional decisions in a within-participants design such that each partici-
pant took part in all three different treatments (for similar designs, see 
refs. 64,72). Additionally, across rounds, the participants were faced 
with decisions in two different types of situations. We followed Dana 
and colleagues35 and had the participants make decisions either in situ-
ations with conflicting interests, where the option that maximizes the 
pay-off of the allocator (that is, Option A, which yields 6 MUs) is costly 
to the receiver (that is, yields only 1 MU), or in a state with aligned inter-
ests, where the option that maximizes the pay-off of the allocator also 
maximizes the pay-off of the receiver (that is, yields 5 MUs; Fig. 1 and 
Table 1). In addition to situations with conflicting interests, we included 
situations with aligned interests to ensure the credibility of the hidden 
information treatment (where participants could reveal information 
about two potential underlying situations) and as a check that par-
ticipants understood the incentive structure. The participants made 
a total of six decisions in the Dana et al.35 incentive structure (Fig. 1 and 
Table 1)—that is, one decision in each situation (conflicting interests and 
aligned interests) in each treatment (full information private, hidden 
information and full information public). To check the robustness of 
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our results, we implemented additional decisions in different incentive 
structures. In total, the participants made 14 decisions (see a detailed 
list in Supplementary Table 3).

To account for order effects, we checked if the first-round treat-
ment type affected subsequent decisions. We controlled for treatment 
type by including dummy variables coding for treatment order in our 
within-participants analyses. The results from these supplementary 
analyses (Supplementary Tables 15 and 16) are qualitatively similar to the 
main results, and no conclusions drawn from our main analyses change.

Guilt-driven prosociality. In each country, we estimated the absolute 
gap in prosociality between the full information private and hidden 
information treatments. That is, our analyses focused on the differ-
ence between the fraction of prosocial choices in the full information 
private treatment and the fraction of prosocial choices in the hidden 
information treatment, in each country. Our treatment comparisons 
only focused on decisions in situations with conflicting interests. To 
estimate the fraction of prosocial choices in the hidden information 
treatment, we followed the state of the art in the literature on wilful 
ignorance and focused on the full sample of participants (rather than 
only those participants who chose to reveal information). This allows 
for a clean comparison of the fraction of prosocial choices between the 
full information private and hidden information treatments.

Shame-driven prosociality. In each country, we estimated the abso-
lute gap in prosociality between the full information private and full 
information public treatments. That is, our analyses focused on the 
difference between the fraction of prosocial choices in the full informa-
tion public treatment and the fraction of prosocial choices in the full 
information private treatment, in each country.

After the participants completed all rounds of decisions, they were 
asked to complete a series of questionnaires.

IGS. We measured individual differences in guilt-proneness and 
shame-proneness using the GASP scale41. This is a scenario-based 
16-item scale that contains two guilt sub-scales that assess (1) nega-
tive behaviour evaluations and (2) repair action tendencies following 
private transgressions, and two shame sub-scales that assess (1) nega-
tive self-evaluations and (2) withdrawal action tendencies following 
publicly exposed transgressions. To assess measurement invariance 
of the GASP scale across countries, we tested for configural, metric 
and scalar invariance following the approach described in ref. 31 (Sup-
plementary Tables 17–21).

Because our focus was on the relative tendency to experience 
guilt over shame across individuals and cultures, we calculated a dif-
ference score of guilt- versus shame-proneness at the individual level 
(Individual IGS) and at the country level (Country IGS). We preregis-
tered subtracting the aggregate of the shame sub-scale measuring 
self-evaluations from the aggregate of the guilt sub-scale measuring 
behaviour evaluations. However, factor analyses indicated poor fit 
of four-factor solutions for the GASP scale in several countries (Sup-
plementary Tables 19 and 22). On the basis of these results, we did 
not consider it warranted to analyse negative behaviour evaluations 
separately from repair action tendencies, and negative self-evaluations 
separately from withdrawal action tendencies (though we present the 
relevant analyses in Supplementary Tables 9 and 10 for completeness). 
In the ‘Results’, we instead focus on preregistered supplementary analy-
ses, where we calculated the IGS score by subtracting the aggregate 
of all shame-proneness items (tapping negative self-evaluations and 
withdrawal action tendencies) from the aggregate of all guilt-proneness 
items (tapping negative behaviour evaluations and repair action ten-
dencies). All IGS indices were rescaled to range between 0 and 1.

Additional measures. We collected additional measures, which can 
be used in future research to explain heterogeneity in our treatment 

effects across countries. These measures include cultural tightness 
versus looseness45,46, trust (WVS) and family ties47, self-esteem and 
pride-proneness, as well as the perceived reputational consequences 
of selfish behaviour. Further details are provided in the Supplementary 
Information (section 1.5).

Demographics. We measured demographic information, including 
gender, age, level of education and subjective social status (using the 
ladder method). We further asked the participants about their own and 
their parents’ country of birth, their ethnicity and their religion, using 
questions from the WVS.

All materials and survey items were translated into the language 
of the participant pool in each country using the back-translation 
method. For each language, we had one expert translate the original 
study materials from English and another expert translate it back to 
English without access to the original materials. As preregistered, when 
we were not able to recruit experts, we hired professional translators. 
This was the case for Indonesian, Korean and the back-translation for 
Arabic. We resolved discrepancies in consultation with both transla-
tors for each language.

Analysis plan
Preprocessing steps. Before running analyses, we excluded partici-
pants who spent half of the median completion time or less to complete 
the study and then removed participants with incomplete responses.

Hypothesis 1. To test H1, that the fraction of prosocial choices would be 
higher in the full information private treatment than in the hidden infor-
mation treatment, we focused on a key statistic. Specifically, we focused 
on choices made in situations that involve conflicting interests (Table 1) 
and calculated the treatment effect as the difference in the proportion 
of prosocial choices between the full information private and hidden 
information treatments in each country. These estimated effects were 
aggregated across countries using a random-effects meta-analysis, in 
which we estimated the average level of guilt-driven prosociality—that 
is, the average difference in prosocial choices between the full informa-
tion private and hidden information treatments. We preregistered that 
we would interpret an aggregated effect significantly greater than zero 
as evidence supporting the hypothesis that prosociality is partially 
driven by guilt. Furthermore, we employed a Q-test for heterogeneous 
effects to assess whether guilt-driven prosociality is homogeneous or 
heterogenous across countries.

Hypothesis 2. To test H2, that the fraction of prosocial choices would 
be higher in the full information public treatment than in the full infor-
mation private treatment, we again focused on choices made in situ-
ations that involve conflicting interests (Table 1), and this time we 
calculated the treatment effect as the difference in the proportion of 
prosocial choices between the full information public and full informa-
tion private treatments in each country. These estimated effects were 
aggregated across countries using a random-effects meta-analysis, in 
which we estimated the average level of shame-driven prosociality. We 
preregistered that we would interpret an aggregated treatment effect 
significantly greater than zero as evidence supporting the hypothesis 
that prosociality is partially driven by shame. As above, we employed 
a Q-test for heterogeneous effects.

We tested each hypothesis on the basis of the relevant sub- 
sample of choices. For example, in the case of H1, we focused only 
on those choices made in the hidden information and full informa-
tion private treatments, while to test H2, we focused only on those 
choices made in the full information public and full information 
private treatments.

Hypothesis 3. To test H3, that individuals and cultures scoring higher 
on the IGS would show more guilt-driven prosociality (that is, a larger 
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gap between prosocial choices made in the full information private 
treatment and those made in the hidden information treatment), we 
used a linear probability regression model (equation (1)), with par-
ticipants’ choice (selfish versus prosocial) as the dependent variable 
(where yijk = 1 if choice i of participant j in country k is prosocial and 
yijk = 0 otherwise):

yijk = α0 + α1 × xjk + α2 × xk + γ × dFIPr + δ1
× xjk × dFIPr + δ2 × xk × dFIPr + τk + ηjk + ϵijk

(1)

As independent variables, this model included a full information 
private dummy (dFIPr = 0 in the hidden information treatment; 
dFIPr = 1 in the full information private treatment), Individual IGS (xjk), 
Country IGS (xk), and the interactions of the full information private 
dummy × Individual IGS (xjk × dFIPr) and the full information private 
dummy × Country IGS (xk × dFIPr). We also included nested random 
effects at the country level (τk) and at the individual level (ηjk). For the 
expected results and interpretation of the different outcomes, see the 
Design Table in our Stage 1 protocol.

Hypothesis 4. To test H4, that individuals and cultures scoring lower 
on the IGS would show more shame-driven prosociality (that is, a larger 
gap between prosocial choices made in the full information public 
treatment and those made in the full information private treatment), we 
used a linear probability regression model (see equation (2)), with par-
ticipants’ choice (selfish versus prosocial) as the dependent variable:

yijk = β0 + β1 × xjk + β2 × xk + θ × dFIPu + φ1

× xjk × dFIPr + φ2 × xk × dFIPu + τk + ηjk + ϵijk
(2)

As independent variables, we included a full information public 
dummy (dFIPu = 0 in the full information private treatment; dFIPu = 1 
in the full information public treatment), Individual IGS (xjk), Country 
IGS ( xk ), and the interactions of the full information public 
dummy × Individual IGS (xjk × dFIPu) and the full information public 
dummy × Country IGS (xk × dFIPu). As before, we included nested 
random effects at the country level (τk) and at the individual level (ηjk). 
For the expected results and interpretation of the different outcomes, 
see the Design Table in our Stage 1 protocol.

Note than in the analyses for H3 and H4, we used linear probability 
models because interactions in nonlinear models have no straight-
forward interpretation73,74. In nonlinear models, interaction effects 
are different from the marginal effects of the interaction, and their 
magnitude and sign depend on the other covariates. In the supple-
mentary materials, we report robustness checks of the results using 
logit and probit models. The results based on these robustness checks 
(Supplementary Tables 11–14) remain qualitatively similar to the results 
reported in the manuscript, and no conclusions drawn from our main 
analyses change.

Deviations from preregistration
Our implementation of the study and analyses deviated from our pre-
registered plan in some ways. All deviations were due to practical and 
analytic constraints that we realized while implementing the study 
and analysis plan. We noted deviations from the preregistration where 
relevant in the Methods, and we describe all deviations in section 1.6 
of the Supplementary Information for transparency.

Protocol registration
The Stage 1 protocol, as accepted by the journal on 14 March 2023, can 
be found at ref. 75.

Reporting summary
Further information on research design is available in the Nature 
Portfolio Reporting Summary linked to this article.

Data availability
All data underlying the analyses reported herein are openly available 
via the Open Science Framework (OSF) at https://doi.org/10.17605/OSF.
IO/U6NDA (ref. 76). We also provide the full materials for the study via 
the OSF at https://doi.org/10.17605/OSF.IO/4T6XJ.

Code availability
The code to reproduce the analyses reported herein is available via the 
OSF at https://doi.org/10.17605/OSF.IO/U6NDA (ref. 76).
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