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ABSTRACT 18 

Could human cooperation be the result of evolution favouring groups where altruists punish 19 

non-altruists 1-4? While punishment can benefit groups through increased cooperation, it 20 

often costs more than it is worth, challenging group level explanations 1,5,6.  We therefore 21 

tested if altruistic punishment could spread among groups via imitation (social learning) 22 

rather than direct competition.  Groups observed either how punishment increased 23 

cooperation, or how it also decreased profits, in a previous experiment. Individuals then 24 

voted to either enable or disable all punishment. We found (1) that punishment was 25 

common, but most individuals voted to disable punishment and (2) observing how 26 

punishment affected payoffs drastically disfavoured punishment, and consequently 27 

cooperation. Our results contradict the hypothesis that humans have evolved to cooperate 28 

via cultural group selection favouring altruistic punishment 2,3,7-11. 29 



 30 

Results from some laboratory experiments have suggested that many humans cooperate and 31 

pay to punish non-cooperators even when they or their relatives cannot benefit 1,3,4. Such 32 

punishment is costly but can favour cooperation within groups. Consequently, it has been 33 

hypothesized that human cooperation is the evolutionary result of group selection favouring 34 

groups with altruistic punishment 1-3,7,8,10,12-15. However, the same experiments which show that 35 

‘altruistic punishment’ can sustain cooperation, also show that altruistic punishment is net 36 

costly for groups, challenging group level explanations 1,5,6. Quite simply, the costs of 37 

punishment in such experiments, where individuals pay to reduce the earnings of non-38 

cooperators, tend to outweigh the benefits gained from increased cooperation 1,5,6. 39 

Consequently, genetical group selection would be unlikely to favour altruistic punishment.  40 

 41 

One potential solution is if cultural groups compete, not directly, but to be preferentially 42 

imitated 7,10,16-18. If groupmembers learn by observing other groups (social learning), then 43 

mechanisms/institutions which are correlated with higher levels of cooperation could be 44 

preferentially imitated, leading to a process of cultural group selection 7,10,16,17. However, in the 45 

case of altruistic punishment, this would require assuming individuals only learn by observing 46 

how punishment affects cooperation, and not payoffs, otherwise social learning too will 47 

disfavour excessively costly punishment 7,19. Therefore, it is important to know if social learning 48 

is more likely to favour the imitation of either the most cooperative, or the most successful, 49 

groups. 50 

 51 

We experimentally tested how social learning affected the level of punishment in a public-52 

goods game where individuals could make costly financial contributions to benefit the group. 53 

We enabled social learning by showing individuals data comparing group outcomes from the 54 

seminal paper of Fehr & Gächter on altruistic punishment, which included games with and 55 

without punishment being enabled 1. We tested if altruistic punishment could spread when 56 

individuals observed how enabling punishment affected average levels of contributions 57 



(‘cooperation’), and if this spread depended upon whether individuals could also observe how 58 

punishment affected average payoffs (specifically, profits). 59 

 60 

In our experiment, each session had 16-24 participants (N = 436 participants across 26 sessions 61 

in Switzerland). Our No-info treatment had no social learning and these four sessions served as 62 

a baseline that replicated the punishment game from Fehr & Gächter 1. Individuals were 63 

repeatedly placed into groups of four for a single round of decision making involving both 64 

cooperation and punishment. Individuals were guaranteed to be grouped each time with three 65 

people they had not previously interacted with. For each round, individuals first received 20 66 

monetary units (MU, 20 MU = 0.5 Swiss francs) and had to decide how much they wanted to 67 

contribute to a group fund that paid out benefits to all group members equally regardless of 68 

contribution. Contributions always resulted in a personal loss of 60% but an overall group gain 69 

of 60%. Individuals then could pay to induce fines upon specific groupmates, at a cost to fine 70 

ratio of 1:3.  71 

 72 

Our social learning treatments provided individuals with information about behaviours in the 73 

previous experiment of Fehr & Gächter 1. In each of the five rounds, after the contribution stage 74 

and before the punishment stage, we showed individuals either how groups that could punish 75 

had higher levels of contributions (Group behaviours treatment, N = six sessions) or we also 76 

showed them that despite the higher contributions, groups that could punish also had lower 77 

average profits (Group profits treatment, N = six sessions) (Table 1; Extended Data Table 1 & 78 

Extended Data Figure 1). 79 

 80 

 81 



 82 

 83 

 84 

We found that the number of punishers was significantly lower when individuals could observe 85 

that punishment reduced group profits (Extended Data Figure 2, Supplementary Results). 86 

Specifically, whereas 87% of individuals punished at least once across the five rounds in each of 87 

the No-info and the Group Behaviours treatments,  only 74% of individuals punished in the 88 

Group Profits treatment (No-info = 59/68, 95% Confidence Interval = [76.5%, 93%] ; Group 89 

Behaviours = 87/100, 95% CI = [79%, 92%]; Group Profits = 71/96, 95% CI = [64%, 82%]; Fisher’s 90 

exact tests comparing between: Group Profits and Group Behaviours, P = 0.029; between 91 

Group Profits and No-info, P = 0.052; between Group Behaviours and No-info, P = 1.000).  92 

 93 

The punishment mechanism typically used in experiments can be thought of as an institution 94 

that is adopted by groups or societies to regulate and enforce cooperation 20. In this case it is 95 

important to know if such mechanisms/institutions for altruistic punishment will spread 96 

between groups and be maintained. To test how social learning could affect the incorporation 97 

and maintenance of such an institution, we made our participants vote to either enable or 98 

disable the punishment mechanism. In every session, regardless of treatment, we made 99 

individuals vote after the first five rounds of decision making to either enable or disable 100 

Table 1: A schematic of the social information we showed to participants; 

see Extended Data Table 1 for precise details.

Cooperation1 Profits2

Punishment enabled Higher Lower

Punishment disabled Lower Higher
1 Shown in all treatments except the baseline No-info treatment

2 Only shown in the Group profits and Vote Profits treatments



punishment for a subsequent and final five rounds of decision making. Punishment was 101 

disabled unless more than 50% of individuals voted to enable it. In some sessions, we 102 

controlled for game experience by showing all five rounds of the social information and having 103 

the vote before the very first round of decision making (N = 5 sessions shown Group Behaviours 104 

[Vote Behaviours treatment] and 5 sessions shown Group Profits [(Vote Profits treatment]). 105 

 106 

We found no clear support for punishment in our baseline treatment (No-info). Even though 107 

87% of individuals punished at least once, only 46%, significantly fewer, voted in favour of 108 

keeping punishment enabled for the second game series (N=31/68, 95% CI = [34%, 57%]; 109 

Fisher’s exact test on 59/68 versus 31/68, P < 0.001, Figure 1a). Consequently, 50% of the No-110 

info sessions decided to disable punishment (Figure 1b; N = 2/4, 95% CI = [15%, 85%]), with 111 

total votes for punishment per session ranging from 25% to 69% (from 4/16 to 11/16 112 

individuals).  113 

 114 

We next tested how social information on group comparisons affected voting preferences for 115 

punishment. Here we include the extra ten sessions that showed all the social information 116 

entirely before round one, rather than in-between each round. We found that the effect of 117 

social information upon the first round of voting depended on the level of social information 118 

available. Whereas observing social information on group behaviours had no significant effect, 119 

observing social information on group profits significantly reduced votes for punishment. 120 

Specifically, when individuals could only observe how punishment affected levels of 121 

contributions (Group Behaviours and Vote Behaviours treatments), 55% voted in favour of 122 

punishment (Figure 1a; N=101/184, 95% CI = [48%, 62%]), which was not significantly more 123 

votes in favour than in the No-info treatment (Fisher’s exact test, 31/68 versus 101/184, P = 124 

0.203). Consequently, 73% of sessions voted to enable punishment (Figure 1b; N = 8/11, 95% CI 125 

= [43%, 91%]), although the outcomes were typically close, ranging from 44%-69% in favour (N 126 

= 7/16 to 11/16).  127 

 128 



In contrast, when individuals could also observe how punishment affected average profits only 129 

30% voted to enable punishment ((Group Profits and Vote Profits treatments combined, Figure 130 

1a; N=55/184, 95% CI = [24%, 37%]). This was significantly less than both those that only saw 131 

social information on behaviours (Group Behaviours and Vote Behaviours combined, Fisher’s 132 

exact test, 55/184 versus 101/184, P < 0.001) and those in the No-info treatment (Fisher’s exact 133 

test, 55/184 versus 31/68, P = 0.025). Consequently, only 9% of the sessions with social 134 

information on profits voted in favour of punishment (Figure 1b; N = 1/11, 95% CI = [<0.01%, 135 

40%]; votes ranged from 2/16 to 10/16, from 12%-62%), which was significantly fewer sessions 136 

than with social information on behaviours (Fisher’s exact test, 1/11 versus 8/11, P = 0.008).  137 

 138 

 139 



 140 

Figure 1a,b. Social learning from group profits reduce support for punishment. Results of the 141 

first voting round, (a) by individuals and (b) by sessions depending upon the level of social 142 
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information we provided. Only significant pair-wise comparisons are shown. Dashed lines show 143 

95% confidence intervals. 144 

 145 

 146 

The near total loss of the punishment mechanism/institution across sessions that could observe 147 

how punishment affected average profits led to a dramatic collapse of contributions by the end 148 

of the experiment (Figure 2). The final contribution level was only 18% (3.5 MU), 95% CI = 149 

[8.9%, 32%], significantly less than the 47% (9.3 MU), 95% CI = [28%, 65%], contributions in the 150 

treatments shown just how punishment affected contributions (Welch’s two sample t-test on 151 

mean contributions per session = 2.4, df = 16.0, P = 0.027). 152 

 153 

 154 

 155 

Figure 2. Cultural evolution of contributions to a public good. Punishment sustained 156 

contributions but the loss of punishment led to the loss of contributions. Thick lines connect 157 

Game 1 Game 2

1 2 3 4 5 1 2 3 4 5

0

5

10

15

20

Game round

M
e

a
n

 c
o

n
tr

ib
u

ti
o

n
 (

0
−

2
0

 M
U

)

Social information behaviors NA
behaviors 
 & Profits



overall mean contributions and 95% confidence intervals. Thin lines show mean contributions 158 

per session. Dashed lines mean that punishment had been disabled by a vote. 159 

 160 

 161 

In summary, we found that cultural evolution via social learning does not favour altruistic 162 

punishment and therefore does not favour cooperation. Our central result, that information 163 

about group profits led to significantly fewer votes for punishment, did not significantly depend 164 

upon whether the vote came before or after game experience (Supplementary Results). We 165 

had 26 sessions. Among the 16 sessions that had no initial vote and thus no choice but to 166 

initially play with punishment, only seven voted to keep punishment enabled (44%, 95% CI = 167 

[23%, 67%]), and none of these seven had been shown social information on profits (two from 168 

four in the No-info treatment and five from six in the Group Behaviours treatment, Extended 169 

Data Figure 1). Among the 10 sessions that got to vote twice, only two voted to enable 170 

punishment in the second game series (20%, 95% CI = [5%, 52%]), one from five in each 171 

treatment (Vote Behaviours and Vote Profits, Extended Data Figure 1). 172 

 173 

Overall, 20 sessions first played with punishment enabled, and of these 20, only nine voted to 174 

keep punishment enabled, an attrition rate of 55%. Of the six sessions that first voted to play 175 

without punishment, none of them changed their mind, as all six decided to continue without 176 

punishment enabled (Figure 3). Therefore, the punishment ‘institution’ was lost 55% of the 177 

time, but never gained, and in total, only 35% of sessions (N = 9/26, CI = [19%, 54%]), voted to 178 

finish the experiment with punishment enabled (Figure 3). Finally, when sessions voted to 179 

disable punishment they made more money, further reinforcing the finding that punishment is 180 

prohibitively costly (Supplementary Results).   181 

 182 

 183 



 184 

Figure 3. The cultural instability and loss of punishment. N indicates the number of sessions 185 

that started the experiment in that condition. There were 26 sessions in total. Superscript shows 186 

the number of sessions that had a vote prior to the first game series and chose to play either 187 

with or without punishment enabled. Arrows pointing left (red) indicate a vote to disable 188 

punishment and curved arrows (black) indicate a vote for status quo (no change). No sessions 189 

that played with punishment disabled subsequently voted to enable punishment.  190 

 191 

 192 

In conclusion, our results contradict the hypothesis that social learning could favour the 193 

evolution of altruistic punishment or that humans prefer institutions for altruistic punishment 194 

18,21. For example, even though most individuals punished in the No-info treatment, we found 195 

most also voted to disable punishment after experience of the game. Consequently, institutions 196 

for altruistic punishment will struggle to have a competitive advantage 21. Altruistic punishment 197 

is not only costly for the individual punishers, but also for the group, and even still for those 198 

groups that benefit from higher cooperation, therefore payoff-based learning will impede the 199 

spread of altruistic punishment. One possibility is that groups are not democratic/egalitarian 200 

like in our experiment, and instead powerful or persuasive individuals are able to implement 201 
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punishment institutions 22. Whether this would be to the benefit of the whole group, rather 202 

than just the elites, is unclear 22,23. Of course, another possibility is that natural punishment is 203 

not altruistic 6,24-33. 204 

 205 

 206 

ONLINE METHODS 207 

Data availability statement 208 

All the data and analysis files are available on the Open Science Framework 34. A full copy of the 209 

experimental instructions translated into English are included here at the end in Appendix 1. 210 

 211 

Location, participants, and software 212 

We used z-Tree to program and run the experiment 35. We conducted all 26 sessions at the 213 

University of Lausanne (UNIL) HEC-LABEX facility. LABEX recruited the participants using the 214 

ORSEE software and excluded participants that had previously experienced any experiments 215 

with punishment 36. Participants were told that a level of B2 French was necessary. In total we 216 

had 436 participants (Female = 251; Male = 175; Other = 3; Declined to respond = 7) who were 217 

typically aged 18-25 (Under 21 = 261; 21-25 = 147; 26-30 = 13; 31-35 = 4; Over 35 = 7; Declined 218 

to respond = 4).  219 

 220 

The public goods game 221 

We replicated the public goods game of Fehr & Gächter 1. Individuals were put into groups of 222 

four each round. We gave individuals 20 Monetary Units (MU, 1 MU = 0.025 Swiss Francs) that 223 

they could contribute any amount of to a group fund. All contributions were multiplied by 1.6 224 

before being divided equally among the four group members regardless of differences in 225 

contributions. This meant each MU contributed returned 0.4 MU per group members and was 226 

therefore personally costly, necessitating a personal loss of 0.6 MU while benefiting the other 227 

group members by 1.2 MU in total, leading to a group profit of 0.6 MU. The individual income 228 

maximizing decision in the one-shot game is therefore to contribute 0 MU, and the group 229 

income maximizing decision is to contribute fully (20 MU). 230 



 231 

Each session had 16-24 participants and the game was played in two series of five rounds. 232 

Individuals were anonymous and knew that they could never interact with the same person 233 

more than once across the 5 rounds of the game (‘perfect stranger’ matching mechanism ). 234 

Sessions therefore resembled ‘societies’ of 16-24 individuals that formed transient mini-groups 235 

of four for ephemeral cooperative interactions. When participants played the first game series, 236 

they did not know there would be a second game series. When they played the second game 237 

series, they had been told that this was the final part of the experiment (which also coincided 238 

with the expected duration of the experiment). 239 

 240 

Punishment 241 

We used the same punishment mechanism as Fehr & Gächter 1. After individuals made their 242 

contributions, we showed them feedback detailing the individual decisions and incomes of all 243 

four groupmembers. Individuals could then pay to make deductions to other members incomes 244 

(to ‘punish’). For every 1 MU they paid, they deducted 3 MU from another member’s account. 245 

This meant that for every unit of punishment spending, the group lost 4 MU. Individuals’ could 246 

punish any and all of their groupmembers, but were limited to a maximum spending of 10 MU 247 

per targeted individual.  To prevent differences in income from the public-good game affecting 248 

individual’s ability to afford punishment, we endowed all individuals with 30 MU in the 249 

punishment phase.  This meant the punisher always had to realize the costs of the punishment 250 

they inflicted upon others. However, victims of punishment could only lose the MU they had 251 

earned from the public good game stage, which could range from 8-44 MU. Received 252 

deductions/punishment could not lead to negative earnings. 253 

 254 

Social information on group comparisons 255 

All individuals received feedback on the contributions and payoffs of their own group members. 256 

To facilitate social learning about how punishment affects cooperation and relative payoffs, and 257 

to mimic groups/societies learning from other societies, we also provided social information 258 

comparing outcomes for groups that played with or without punishment in the experiment of 259 



Fehr & Gächter 1. Their experiment had 10 sessions of 20-24 participants that played two series 260 

of public goods games, either with or without punishment for either five or six rounds. We 261 

calculated three variables for each of their first five rounds: the mean average per capita (1) 262 

contribution, (2) spending on punishment, and (3) profit, which was the average payoff, 263 

including gains from contributions and losses from punishment, relative to starting 264 

endowment, calculated from averaging across all 10 sessions depending on whether they could 265 

punish or not (Extended Data Table 1). This social information consistently showed that groups 266 

with punishment contributed more but also had lower profits. While we took the overall 267 

average, the relationship between punishment and contributions, and between punishment 268 

and profits, was qualitatively the same in each of all 10 sessions of Fehr & Gächter 1 (Extended 269 

Data Table 2). 270 

 271 

Voting 272 

All sessions played two series of public good games, both for five rounds, either with or without 273 

punishment, and either with or without social information (Figure 1). After the first game 274 

series, and just before the second game series, all individuals within a session (N = 16-24) had 275 

to vote, anonymously. Their decision was to vote on whether to enable punishment or not in 276 

the subsequent game series. Punishment was only enabled if more than 50% of that session’s 277 

participants voted for punishment. After the voting had finished, we informed individuals of the 278 

outcome of the vote (punishment enabled or not), but we did not provide information on how 279 

close the vote was. This was to prevent, among sessions with the same outcome, variation in 280 

vote counts from affecting beliefs about groupmates. In some sessions, there was also a vote 281 

before the first game series (Extended Data Figure 1). This was to control for the effect of game 282 

experience and learning about the behaviour of other participants in the session before voting. 283 

 284 

Experimental procedure and treatments 285 

Regardless of treatment, all participants begun with on-screen instructions detailing the public 286 

good game. We based our instructions and control questions on 37. Participants then read 287 

about the punishment mechanism, with instructions and control questions adapted from 4. 288 



Then the procedure differed depending on treatment. In total we had five treatments 289 

(Extended Data Figure 1). All participants within a session experienced the same treatment. 290 

 291 

Treatment 1: No-info  292 

Our No-info treatment had no social information on group comparisons from the previous 293 

experiment and thus served as a baseline measure for comparisons. Participants first played 294 

five rounds of the public goods game with punishment. In each round individuals received 295 

information on the contributions and earnings of each of their groupmates before deciding if 296 

they wanted to punish. After five rounds they then voted to either enable or disable 297 

punishment for a second series of five rounds. Our No-info treatment allowed us to measure 298 

rates of punishment and how willing groups/societies are to maintain an altruistic punishment 299 

mechanism/institution once they have experienced it. 300 

 301 

Treatment 2: Group Behaviours 302 

This was the same as our No-info treatment except that we also showed individuals social 303 

information comparing group behaviours in the previous experiment of Fehr & Gächter 1. 304 

Specifically, we showed participants the mean average contribution and punishment. We timed 305 

this in-between the contribution and the punishment stages of each round of the first game 306 

series, using the corresponding round from Fehr & Gächter 1. This social information had the 307 

feature that it always showed, regardless of round, that groups that could punish had higher 308 

mean contributions (Extended Data Table 1). After five rounds of game play with social 309 

information, the participants voted to either enable or disable punishment for a second and 310 

final game series, knowing that there would be no more social information from the previous 311 

experiment. 312 

 313 

Treatment 3: Group Profits 314 

This was the same as the Group Behaviours treatment except that the social information now 315 

contained an extra column, detailing the average profit depending upon whether punishment 316 

was enabled or not. This social information had the feature that it always showed, regardless of 317 



round, that while groups that could punish had higher mean contributions, they also always had 318 

lower mean profits, sometimes even negative profits (Extended Data Table 1). Again, just like in 319 

our No-info and Group Behaviour treatments, the participants voted after round five to either 320 

enable or disable punishment for a second game series, knowing that there would be no more 321 

social information from the previous experiment. 322 

 323 

Treatments 4 & 5: Vote Behaviours & Vote Profits 324 

We also had two control treatments where the first round of voting could not be influenced by 325 

experience of the game or groupmates. Instead, we showed participants all five rounds of the 326 

relevant social information (either on group behaviours or group profits) before the game and 327 

then made them vote. They then played for five rounds with punishment either enabled or 328 

disabled accordingly, but with no more social information from the previous experiment, before 329 

voting again for a second time for a second game series. 330 

 331 

Financial incentives 332 

Individuals received 10 CHF for showing up to the experiment. Then their decisions were 333 

financially incentivized. Each MU was worth 0.025 CHF, meaning 20 MU was worth 0.5 CHF. In 334 

total, we gave individuals 50 MU in each round (20 MU for the contribution stage and 30 MU 335 

for the punishment stage) and 500 MU across 10 rounds of decision making. This meant we 336 

gave them a total endowment of 12.50 CHF. Final earnings inclusive of show up fee were 337 

rounded up to the nearest CHF and ranged from 19 to 31 CHF, with a mean of 23.3 CHF and a 338 

median of 23.0 CHF. 339 

 340 

Ethics statement 341 

We obtained ethical approval from the HEC-LABEX ethics committee, who forbid deception in 342 

experiments. Before starting each session, all participants signed a consent form. Participants 343 

were told that they could leave at any time but that this could forfeit their earnings from the 344 

experiment. 345 

 346 



Statistical analyses 347 

We used R Studio for analyses 38. All significance tests are two tailed. 348 

 349 
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SUPPLEMENTARY RESULTS 460 

Information on payoffs reduced punishment 461 

As reported in the main text, we found that the number of punishers was significantly lower 462 

when individuals could observe that punishment reduced group profits (Extended Data Figure 463 

2). The mean spending on punishment was also significantly lower in the Group Profits 464 

treatment. Specifically, it was 2.7 MU 95% bootstrapped CI = [2.4, 3.1,]  in the No-info 465 

treatment, 2.3 MU 95% bootstrapped CI = [2.1, 2.6]  MU in the Group Behaviours treatment 466 

and 2.2 MU 95% bootstrapped CI = [1.8, 2.5]]  in the Group Profits treatment (linear mixed 467 

model controlling for participant, F2,264 = 9.0, P < 0.001; pairwise comparisons between: Group 468 

Profits and No-info, t=3.7,  P < 0.001; Group Profits and Group Behaviours, t=-3.6, P < 0.001; 469 

Group Behaviours and No-info, t=0.4, P = 0.674).  470 

 471 

Because social information reduces the level of punishment, then this may in turn reduce the 472 

level of cooperation, and this in turn may increase the levels of punishment, we also examine 473 



these effects in the opening round, before any effects upon levels of punishment can affect 474 

subsequent behaviour. There were significant differences in the opening round between the 475 

Group Profits and the Group Behaviours treatments. Specifically, only 44% of individuals chose 476 

to punish in the first round of the Group Profits treatment (N = 42/96, 95% CI = [34%, 54%]), 477 

with a mean spending on punishment of 1.6 MU, 95% bootstrapped CI = [1.0, 2.3]; compared to 478 

51% choosing to punish and  spending 2.2 MU, 95% bootstrapped CI = [1.5, 3.0] in the No-info 479 

treatment (N = 35/68, 95% CI = [40%, 63%]), and 60% choosing to punish and spending  2.1 MU, 480 

95% bootstrapped CI = [1.6, 2.7] in the Group Behaviours treatment (N = 60/100, 95% CI = 481 

[50%, 69%]) (statistics comparing Group Profits versus Group Behaviours treatments: Fisher’s 482 

Exact Test comparing frequency of punishers, P = 0.0317; Linear model comparing levels of 483 

spending, t = 3.6, P < 0.0001. Comparisons with the No-info treatment were non-significant). 484 

 485 

Game experience does not increase support for punishment 486 

Our central result, that information about group profits led to significantly fewer votes for 487 

punishment, did not significantly depend upon whether the vote came before or after game 488 

experience.  Comparing among participants, we find a significantly negative effect of social 489 

information containing profits both before game experience (Fisher’s exact test, comparing 490 

30% in the Vote Profits treatment to 52% in the Vote Behaviours treatment, 26/88 versus 44/84 491 

votes, P = 0.003) and after game experience (Fisher’s exact test, comparing 30% in the Group 492 

Profits treatment versus 57% in the Group Behaviours treatment, 29/96 versus 57/100 votes, P 493 

< 0.001). 494 

 495 

Participants in the Vote Behaviours and Vote Profits treatments got to vote two times, once 496 

before each game series, which allowed us to test within participants. Around 20% of 497 

participants changed their vote, specifically 21% changed in the Vote Behaviours treatment (N = 498 

18/84) and 18% in the Vote Payoffs treatment (N = 16/88, Fisher’s exact test, P = 0.702). Again, 499 

we found that experience did not matter, as individual support for punishment did not 500 

significantly change after game experience in either treatment (Vote Behaviours: support went 501 



from 52% to 45%, from 44 to 38/84 votes, Fisher’s exact test, P = 0.440; Vote Profits: support 502 

went from 30% to 36%, from 26 to 32/88 votes, Fisher’s exact test, P = 0.423).  503 

 504 

Punishment was costly 505 

Specifically, when sessions played without punishment (N = 23), they made an average profit 506 

per capita per round of 2.8 MU, 95% CI = [2.43, 3.16], whereas when sessions played with 507 

punishment enabled (N = 29), they not only earned significantly less, but they made a net loss 508 

on average per capita per round of -2.2 MU, 95% CI = [-3.41, -1.06] (Welch two sample t-test, t 509 

= 7.7, df = 33.2, P < 0.001). 510 

 511 

  512 



 513 

Extended Data Table 1: Social information comparing groups with 

and without punishment. We showed individuals these data, one 

round at a time, from Fehr & Gächter 1 experiment. The mean 

profit was only shown in some treatments.  

Round 

Punishment 

enabled 

Mean 

contribution 

Mean 

punishment 

Mean 

Profit 

Round 1 No 10.0 0 6.0 

 
Yes 12.6 2.1 -0.5 

Round 2 No 8.8 0 5.3 

 
Yes 13.9 2.4 -1.2 

Round 3 No 7.4 0 4.4 

 
Yes 14.8 2.1 0.5 

Round 4 No 6.2 0 3.7 

 
Yes 15.2 1.9 1.8 

Round 5 No 5.6 0 3.4 

  Yes 15.8 1.9 2.1 

 514 
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 518 

Extended Data Table 2: Data by session from the previous experiment of  Fehr & Gächter 

1. 

Session 
Punishment 

Institution 

Mean contribution 

(0-20 MU) 
Mean punishment Mean Profit 

1 No 7.5 0 4.5 

1 yes 16.2 2.5 -0.2 

2 No 5.25 0 3.15 

2 yes 13.3 1.4 2.3 

3 No 3.6 0 2.2 

3 yes 14.3 1.7 2.0 

4 No 7.3 0 4.4 

4 yes 15.9 2.0 1.6 

5 No 7.7 0 4.6 

5 yes 14.4 2.3 -0.1 

6 No 8.2 0 4.9 

6 yes 12.4 2.6 -2.6 

7 No 7.2 0 4.3 

7 yes 15.4 2.1 1.0 

8 No 8.9 0 5.3 

8 yes 16.4 1.8 2.7 

9 No 9.4 0 5.65 

9 yes 16.1 2.8 -1.0 

10 No 6.1 0 3.6 

10 yes 11.6 1.6 0.7 



 519 

Extended Data Figure 1. Experiment design. N indicates the number of sessions. R1-5 = game 520 

round of each game series. C = Contribution phase, P = Punishment phase. Voting determined if 521 

the punishment mechanism was enabled or not. The superscript numeral indicates how many 522 

sessions subsequently enabled punishment in the relevant game series. Social information, from 523 

Extended Data Table 1, summarized either behaviours only (blue) or behaviours and profits 524 

(pink) from each round of a previous experiment. The five rounds of social information were 525 

shown either in total before the first game series (top two treatments), or round by round in-526 

between the contribution and punishment phases of each round (bottom two treatments). No 527 

social information was ever shown in the second game series. 528 

 529 
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 531 

Extended Data Figure 2. Observing group profits reduces the number of punishers. The 532 

percentage of individuals that punished somebody at least once in any of the five rounds from 533 

the first game series, along with 95% confidence intervals and significant pairwise comparisons. 534 

All these sessions had been randomly assigned to play with the punishment mechanism enabled. 535 

All individuals saw, in each round, the contributions and payoffs of their groupmates, plus an 536 

additional level of social information from the previous experiment of Fehr & Gächter 1 (Social 537 

information, Table 1). All non-shown pair-wise comparisons were non-significant. Dashed lines 538 

show 95% confidence intervals. 539 

 540 
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Appendix 1: full copy of experimental instructions 542 

 543 

A. General Instructions (displayed to every participant) 544 

 545 

Screen 1, General Instructions 546 

 547 

You are going to take part in an economic experiment that has been funded solely for academic 548 

research purposes. 549 

 550 

If you read the following instructions carefully, you can earn a reasonable amount of money 551 

depending on your decisions. 552 

 553 

It is therefore very important that you read these instructions carefully. You have all the time you 554 

need. 555 

 556 

According to the HEC-Labex rules, experimenters are not allowed to lie to you. Therefore, all 557 

information given to you during the experiment is true. At no time during the experiment will we 558 

lie to you or try to deceive you. For example, if we tell you that you are going to play with a real 559 

person, you will really be playing with a real person. 560 

 561 

You are not allowed to communicate during the experience. Breaking this rule will exclude you 562 

from the experience and will deprive you of any payment. If you have any questions, please don't 563 

hesitate to ask us. Please raise your hand. A member of the experiment team will come and 564 

answer you privately. 565 

 566 

During the experiment, we will not talk about CHF but rather about MUs (Monetary Units). 567 

During the experiment, your earnings will be calculated in MUs.   568 

At the end of the experiment, the total amount you have earned will be converted into CHF with 569 

the following rate: 570 

 571 

1 MU = 0.025 CHF, so 20 MU = 0.5 CHF. 572 

 573 

At the end of the experiment, the generated amount will be immediately paid to you in cash. 574 

 575 

We will describe the experimental process on the next page. 576 

 577 

Screen 2, Experimental process and instructions for the contribution stage 578 

 579 

You will be in a group of 4 people, consisting of yourself and 3 other real people.   580 

 581 

There will be 5 rounds of individual decision making. Each decision is anonymous. In each of 582 

the 5 rounds, you will be randomly placed in a new group with different people. You will never 583 

be grouped with the same person twice during the 5 rounds. There will never be two people in 584 

the same group more than once. There are X (according to the session) people participating in 585 



the experiment. You will be grouped with 3 different people 5 times, which means that you will 586 

interact with 15 different people in total. 587 

 588 

For each decision round, there will be 2 steps (step 1 and step 2). 589 

 590 

We will first explain Step 1 in full. Then you will have some comprehension questions that will 591 

help you understand the instructions (this is not a test!). 592 

 593 

We will then explain Step 2 and the experiment will begin. 594 

 595 

Step 1: The Contribution Decision 596 

 597 

Each member of the group of 4 must decide how to divide 20 MUs. You can keep these 20 MUs 598 

in your private account or you can contribute all or part of them to a project. Each MU that you 599 

do not put into the project will automatically remain in your private account. 600 

 601 

On the next page you can see how your income from step 1 will be calculated. 602 

 603 

Screen 3, Instructions for the contribution stage 604 

 605 

Step 1: The Contribution Decision 606 

 607 

Your Private Account Income: 608 

 609 

You will earn 1 MU for every MU you put into your private account.   610 

For example, if you kept 20 MUs in your private account (and therefore did not contribute to the 611 

project) your income will be exactly 20 MUs from your private account. 612 

If you keep 6 MU in your account, you will have an income of 6 MU from that account. 613 

Nobody but you receives anything from your private account. 614 

 615 

Your project income: 616 

 617 

You and your group members will benefit from the amount you put into the project. 618 

In the same way, you will also get an income from the contributions of other group members to 619 

the project. 620 

The income of each group member, including you, will be determined as follows: 621 

 622 

Project income = sum of all contributions x 0.4 623 

 624 

For example, if the sum of all contributions to the project is 60 MU, then you and the other 625 

members of your group will receive 60 x 0.4 = 24 MU from the project. 626 

If four group members contribute a total of 10 MU to the project, you and the other members 627 

will each receive 10 x 0.4 = 4 MU. 628 

 629 

Total income: 630 

 631 



Your total income is the sum of your income from your private account and your income from 632 

the project : 633 

 634 

Income from your private account (= 20 - project contribution) 635 

+ Project income (= 0.4 x sum of all project contributions) 636 

= Your total income 637 

 638 

You will start each round, along with the other 3 members of your group, by indicating an 639 

individual contribution to the project. 640 

 641 

This will be the end of the first step of the round. On the next page, you will find questions to 642 

help you understand this step. 643 

 644 

Screen 5, Understanding question 1 645 

 646 

 647 

 648 

Question 1: Each member of the group receives 20 MU. No one (including you) contributes to 649 

the project. 650 

What is your total income (in MU)? 651 

What is the total income of each other group member? 652 

 653 

Screen 6, Understanding question 2 654 

 655 

Here is the second question 656 

 657 

Question 2: Each member of the group receives 20 MU. You contribute 20 MU to the project. 658 

Each of the other three group members also contributes 20 MU to the project. 659 

What is your total income (in MU)? 660 

What is the total income of each other group member? 661 

 662 

Screen 7, Understanding question 3 663 

 664 

Here is the third question 665 

 666 

Question 3: Each group member receives 20 MUs. The other three group members contribute a 667 

total of 30 MU to the project. 668 

What is your total income (in MU), if you - in addition to the 30 MU - contribute 0 MU to the 669 

project? 670 

What is your total income (in MU), if you - in addition to the 30 MU - contribute 10 MU to the 671 

project? 672 

What is your total income (in MU), if you - in addition to the 30 MU - contribute 15 MU to the 673 

project? 674 

 675 

Screen 8, Understanding question 4 676 

 677 



Here is the last question. 678 

 679 

Question 4: Each member of the group receives 20 MU. Suppose you contribute 8 MU to the 680 

project. 681 

What is your total income (in MU) if the other members of the group together - in addition to 682 

you 8 MU - contribute an additional 7 MU to the project? 683 

What is your total income (in MU) if the other members of the group together - in addition to 684 

you 8 MU - contribute an additional 12 MU to the project? 685 

What is your total income (in MU) if the other members of the group together - in addition to 686 

you 8 MU contribute with 22 additional MU to the project? 687 

 688 

Screen 9, Instructions for the punishment stage 689 

 690 

Step 2: The Punishment Decision 691 

 692 

After you have made your contribution decision, you will see on the screen the details of the 693 

decisions of each member of your group. 694 

 695 

You will be able to decrease the income of each of the other members of your group by assigning 696 

punishment points or you can leave the income unchanged. The other members of your group 697 

can also decrease your income if they wish. 698 

 699 

Assigning Punishment Points on Income: 700 

 701 

You will need to decide if you are awarding punishment points to each of the other 3 members of 702 

your group, and if so, how many. In either case, you will need to enter a number for each of 703 

them. If you do not want to change the income of a specific member of your group, you will 704 

have to enter 0. 705 

 706 

Each punishment point assigned costs you 1 MU. For example, if you assign 2 punishment 707 

points to one member of your group, it will cost you 2 MU; if you also assign 5 punishment 708 

points to another member, it will cost you another 5 MU; and if you assign 0 points to the last 709 

member of your group, it will cost you nothing more. In total, in this example, you would have 710 

awarded 7 punishment points, so your total punishment costs would be 7 MU (2 + 5 + 0). 711 

 712 

At the beginning of step 2, you will receive a new sum of 30 MU. 713 

You can use this money to allocate punishment points to your group members. 714 

The maximum number of punishment points you can award for each round is 30 MU and the 715 

maximum punishment you can award to a member of your group is 10 MU. 716 

 717 

Screen 10, Instructions for the punishment stage 718 

 719 

Step 2: The Punishment Decision 720 

 721 

Receiving punishment points 722 

 723 



If someone inflicts 0 punishment points on a specific member of their group, it will not affect 724 

that member's income. However, if someone inflicts 1 punishment point on a specific member of 725 

their group, it will reduce that member's income by 3 MU. If someone inflicts 2 punishment 726 

points on a member of their group, that member's income will be reduced by 6 MU, and so on. In 727 

short, each punishment point inflicted on another member of his group will reduce the income of 728 

that member by 3 MU. 729 

 730 

The total income lost in the second step depends on the total number of punishment points 731 

suffered. If a person, for example, receives a total of 4 punishment points (inflicted by all other 732 

members of his group during this period), his final income will be reduced by 12 MU. If a person 733 

receives a total of 5 punishment points, their final income is reduced by 15 MU. 734 

 735 

The maximum punishment a person can receive cannot exceed their earnings from the first stage. 736 

Therefore, if a person earns 27 MUs in the first stage, he or she could only lose 27 MUs of 737 

maximum total punishment, inflicted by the other members of his or her group. Thus, it is 738 

impossible to end up with a negative balance. 739 

 740 

Similarly, the amount a person can spend on inflicting deductions on others is limited to the 741 

received amount of 30 MU. This again ensures that it is impossible to end up with a negative 742 

balance. 743 

 744 

Your total income from both steps is therefore calculated as follows: 745 

 746 

Total income from steps 1 and 2 = 747 

Income from Step 1 748 

- 3 x (sum of punishment points incurred) 749 

+ your second amount received (30 MU) 750 

 - total cost of punishment points you have inflicted 751 

 752 

After the contribution decision step you, along with the other 3 members of your group, will 753 

have to indicate the punishment points you will assign to your group members. 754 

 755 

This is the end of step 2. On the next page you will find questions to help you understand this 756 

second step of the round. 757 

 758 

Screen 11, Understanding questions 759 

 760 

Please answer the six comprehension questions. They will help you understand how your income 761 

is calculated based on your decisions. 762 

 763 

There is a calculator available on the right side of the screen. To access the calculator, click on 764 

the image at the bottom right of your screen. 765 

 766 

Once you have answered, you will see the correct answers on the next page. 767 

 768 



Question 1: Suppose that in step 2, you assign the following punishment points to the other 3 769 

group members: 5, 4 and 0 respectively. What is your total cost of awarding these punishment 770 

points? 771 

 772 

Question 2: What are your costs if you award a total of 0 points? 773 

 774 

Question 3: By how much MU will your income in the first stage change if you receive a total of 775 

0 points of punishment inflicted by the other group members? 776 

 777 

Question 4: By how much MU will your income in the first stage change if you receive a total of 778 

4 points of punishment from the other group members? 779 

 780 

Question 5: By how much MU will your income in the first stage change if you receive a total of 781 

15 points of punishment from the other group members? 782 

 783 

Question 6: What is the value of the second amount that you can use to inflict punishment 784 

points? 785 

 786 

 787 

B. Specific Instructions for Group behaviours and Group profit 788 

treatments 789 

 790 

Screen 1, Instruction for social information – Group behaviours/Profits 791 

 792 

More information 793 

 794 

The experiment will now begin 795 

 796 

During the experiment, you will all see information from an experiment, similar to yours, that 797 

took place in the past at another Swiss university. It was published by Fehr & Gaechter in 2002. 798 

 799 

In this other experiment all participants performed the same two steps as you (step 1 and step 2) 800 

for at least 5 rounds. They also did the experiment another time, either before or after, with only 801 

step 1 (punishing was impossible). 802 

 803 

Specifically, we will show you and all other participants the following information (individual 804 

averages in the past experiment); 805 

 806 

1) What was the average contribution decision (0-20 MU) per round (step 1), depending on 807 

whether or not they could punish each other (we will show you the average decision, rounded to 808 

one decimal place). 809 

 810 

2) What was the average number of punishment points per round that an individual gave to the 3 811 

members of his team (step 2), when they could punish each other (we will show you the average 812 

decision, rounded to one decimal place). 813 



 814 

3) What was the average profit in MU (positive or negative) (at the end of the round), depending 815 

on whether they could, or could not, punish each other (We will show you the average profit 816 

made, rounded to one decimal place). [only shown in Group Profits treatment] 817 

 818 

This information will appear between the time you have to make a contribution decision and the 819 

time you can punish your group members. 820 

You will see the information for the round of the past experiment that corresponds to the round 821 

you are in (as a reminder you will be doing 5 rounds). 822 

 823 

 824 

Screen 2, Understanding questions for social information (True or False) 825 

 826 

Please answer the four comprehension questions. They will help you understand the information 827 

you are about to see. 828 

 829 

When you have answered them, you will see the correct answers on the next page. 830 

Question 1: The additional information we are going to show you comes from an experience that 831 

took place in the past? 832 

 833 

Question 2: The additional information we are going to show you is separated into a situation 834 

where punishing was possible and a situation where punishing was impossible? 835 

 836 

Question 3: The additional information we are going to show you corresponds to the averages of 837 

the participants according to the different rounds of the past experiment? 838 

 839 

Question 4: Each person sees additional information from different experiences? 840 

 841 

C. Specific Instructions for Vote behaviours and Vote profit treatments 842 

 843 

Screen 1, Instruction for the vote 844 

 845 

Vote 846 

 847 

Before we begin, each participant, including you, will cast a vote that will determine how the rest 848 

of the experiment will proceed. 849 

 850 

You can vote for either of these two options: 851 

 852 

1) Participate in the experiment WITH the opportunity for everyone to punish and be punished. 853 

This implies that everyone will participate in 5 rounds where everyone will first receive 20 MU. 854 

You will have to choose how to distribute these 20 MU as explained before (step 1). Then, 855 

everyone will receive 30 MU and can punish the members of their group and be punished (step 856 

2). 857 

 858 



2) Participate in the experiment WITHOUT the possibility for everyone to punish and be 859 

punished. This implies that everyone will participate in 5 rounds where everyone will first 860 

receive 20 MU. You will have to choose how to distribute these 20 MU as explained above (step 861 

1). Then, everyone will receive 30 MU but no one will be able to punish the members of their 862 

group or be punished (step 2 blocked). 863 

 864 

Each participant will vote and the majority vote will be applied for the rest of the experiment. In 865 

case of a tie, the experiment will continue without the possibility of punishing or being punished. 866 

 867 

Screen 2, Understanding questions for the vote (True or False) 868 

 869 

Please answer the three comprehension questions. They will help you understand the vote. 870 

 871 

When you have answered, you will see the correct answers on the next page. 872 

 873 

Question 1: Will your vote alone determine the outcome of the experiment? 874 

 875 

Question 2: Will punishing be possible regardless of the outcome of the vote? 876 

 877 

Question 3: If there is a tie, will the experiment proceed without the possibility of punishment? 878 

 879 

Screen 3, Instruction for social information – Vote behaviours/Profits 880 

 881 

Voting, additional information 882 

 883 

Before you vote, you will all see information from an experiment, similar to yours, that took 884 

place in the past at another Swiss university. It was published by Fehr & Gaechter in 2002. 885 

 886 

In this other experiment, participants did the experiment once with the possibility of punishing 887 

each other and once without this possibility. Half of the participants started with one of the two 888 

situations and the other half with the other. The situations were then reversed. 889 

 890 

Specifically, we will show you and all other participants this information (individual averages in 891 

the past experiment); 892 

 893 

1) What was, per round, the average contribution decision (0-20 MU) (step 1), depending on 894 

whether they could, or could not, punish each other (We will show you the average decision, 895 

rounded to one decimal place). 896 

 897 

2) What was the average number of punishment points per round given by an individual to the 3 898 

members of his group (step 2), when they could punish each other (We will show you the 899 

average decision, rounded to one decimal place). 900 

 901 

3) What was the average benefit in MU (positive or negative) (at the end of the round), 902 

depending on whether they could punish each other (We will show you the average benefit 903 

realized, rounded to one decimal place).[only shown in Vote Profits treatment] 904 



 905 

 906 

This information will appear on your screen 5 times in a row, corresponding to 5 rounds of the 907 

past experiment, then you will have to vote. 908 

 909 

Screen 4, Understanding questions for social information (True or False) 910 

 911 

See screen B. 2 912 

 913 

D. Instructions for the second game series, Treatments voting for the 914 

first time 915 

 916 

Screen 1, Instruction for the vote 917 

 918 

Second part of the experiment 919 

 920 

You will now do the experiment a second and final time. 921 

 922 

This second experiment is similar to the one you just did (5 rounds and two steps per round) with 923 

one exception: before you start, you must take a vote that will determine how this second 924 

experiment will be conducted. 925 

 926 

Vote 927 

 928 

You can vote for either of these two options: 929 

 930 

1) Participate in the experiment WITH the opportunity for everyone to punish and be punished. 931 

This implies that everyone will participate in 5 rounds where everyone will first receive 20 MU. 932 

You will have to choose how to distribute these 20 MU as explained before (step 1). Then, 933 

everyone will receive 30 MU and can punish the members of their group and be punished (step 934 

2). 935 

 936 

2) Participate in the experiment WITHOUT the possibility for everyone to punish and be 937 

punished. This implies that everyone will participate in 5 rounds where everyone will first 938 

receive 20 MU. You will have to choose how to distribute these 20 MU as explained above (step 939 

1). Then, everyone will receive 30 MU but no one will be able to punish the members of their 940 

group or be punished (step 2 blocked). 941 

 942 

Each participant will vote and the majority vote will be applied for the rest of the experiment. In 943 

case of a tie, the experiment will continue without the possibility of punishing or being punished. 944 

 945 

Screen 2, Understanding questions for the vote (True or False) 946 

 947 

See screen C. 2 948 

 949 



E. Instructions for the second game series, Treatments voting for the 950 

second time 951 

 952 

Screen 1, Instruction for the vote 953 

 954 

Second part of the experiment 955 

 956 

You will now do the experiment a second and final time. 957 

 958 

This second experiment is similar to the one you just performed (in 5 rounds and two steps per 959 

round). You will again start with a vote that will determine how this second experiment will be 960 

conducted. 961 

 962 

This time we will not show you any additional information. 963 

 964 

Vote 965 

 966 

As a reminder, you can vote for either of these two options: 967 

 968 

1) Participate in the experiment WITH the opportunity for everyone to punish and be punished. 969 

This implies that everyone will participate in 5 rounds where everyone will first receive 20 MU. 970 

You will have to choose how to distribute these 20 MU as explained before (step 1). Then, 971 

everyone will receive 30 MU and can punish the members of their group and be punished (step 972 

2). 973 

 974 

2) Participate in the experiment WITHOUT the possibility for everyone to punish and be 975 

punished. This implies that everyone will participate in 5 rounds where everyone will first 976 

receive 20 MU. You will have to choose how to distribute these 20 MU as explained above (step 977 

1). Then, everyone will receive 30 MU but no one will be able to punish the members of their 978 

group or be punished (step 2 blocked). 979 

 980 

Each participant will vote and the majority vote will be applied for the rest of the experiment. In 981 

case of a tie, the experiment will continue without the possibility of punishing or being punished. 982 

 983 


