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Moral labels increase cooperation 
and costly punishment 
in a Prisoner’s Dilemma game 
with punishment option
Laura Mieth *, Axel Buchner & Raoul Bell

To determine the role of moral norms in cooperation and punishment, we examined the effects of a 
moral-framing manipulation in a Prisoner’s Dilemma game with a costly punishment option. In each 
round of the game, participants decided whether to cooperate or to defect. The Prisoner’s Dilemma 
game was identical for all participants with the exception that the behavioral options were paired 
with moral labels (“I cooperate” and “I cheat”) in the moral-framing condition and with neutral 
labels (“A” and “B”) in the neutral-framing condition. After each round of the Prisoner’s Dilemma 
game, participants had the opportunity to invest some of their money to punish their partners. In 
two experiments, moral framing increased moral and hypocritical punishment: participants were 
more likely to punish partners for defection when moral labels were used than when neutral labels 
were used. When the participants’ cooperation was enforced by their partners’ moral punishment, 
moral framing did not only increase moral and hypocritical punishment but also cooperation. The 
results suggest that moral framing activates a cooperative norm that specifically increases moral 
and hypocritical punishment. Furthermore, the experience of moral punishment by the partners may 
increase the importance of social norms for cooperation, which may explain why moral framing effects 
on cooperation were found only when participants were subject to moral punishment.

Within Economics and Economic Psychology, social dilemma games such as the Ultimatum  game1, the Public 
Goods  game2 and the Prisoner’s Dilemma  game3 are used to break down the complexities of human social 
interactions into specific payoff structures. Costs and benefits are often communicated to the participants in 
strictly numerical terms to examine how human behavior changes as a function of monetary incentives. However, 
human behavior does not fully conform to the predictions of a homo-oeconomicus model and is thus not only 
determined by monetary incentives but also by moral norms. Therefore, the behavior under investigation can be 
expected to be strongly influenced by perceptions of moral  acceptability4. For framing effects [e.g.5], it has been 
demonstrated that defection in the Prisoner’s Dilemma game is seen as morally unacceptable or morally adequate 
depending on the name of the game (e.g., “Community Game” or “Wall Street Game”). Furthermore, verbal labels 
that emphasize the moral nature of social dilemmas have strong effects on the participants’  choices6,7, suggesting 
that human behavior is not only under the control of the payoff contingencies but also heavily influenced by the 
moral interpretation of the behavioral options. Following and extending this line of research, the present study 
was designed to investigate the effects of verbal labels on cooperation in a Prisoner’s Dilemma game in which 
a costly punishment option was included to test whether the enforcement of cooperation through punishment 
is affected by moral framing.

Cooperation is an interaction between two or more individuals in which one individual helps  another8. Coop-
eration increases the inclusive fitness of the helper when cooperation is directed towards  relatives9. However, 
cooperation can increase the individual’s chances of survival and reproduction even when it is directed towards 
non-relatives. While at first glance accepting costs to help non-relatives may seem incompatible with Darwin’s10 
struggle for existence, helping non-relatives can be beneficial for one’s own survival in the long run when the sup-
port is reciprocated at a later time, provided that the helper’s cost is smaller than the other individual’s  benefit11. 
Trivers’ original example is that of a drowning Person X who has a chance of 0.50 to survive without help. Person 
Y has the opportunity to rescue X but the chance of Y drowning is 0.20. If Y rescues X successfully, it is assumed 
that X reciprocates at a later point. If the situation is exactly the other way around, both X and Y reduce their 
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individual chances of drowning from 0.50 to 0.10 (when assuming, for simplicity, that rescue attempts are always 
successful and other costs are negligible). The theory of reciprocal altruism is thus able to explain why it can be 
beneficial for non-relatives to cooperate with each other. However, an important condition has to be met: X has 
to reciprocate by supporting Y at some point in the future. This creates a free-rider problem because X may shy 
away from the costs of reciprocating. It is important to solve the free-rider problem to create a circle of mutual 
reciprocation. This may be accomplished by excluding cheaters from social exchange or by enforcing coopera-
tion through  punishment12,13.

The dynamics of cooperation can easily become quite complex when people cooperate in large  groups14. 
Social and internalized norms can help to sustain cooperation in situations in which each individual has to 
invest resources to achieve a common  goal15. Norms are prescriptions or proscriptions of actions among the 
members of a social system. Prescriptive and proscriptive norms are often enforced by punishing norm viola-
tions or rewarding norm-abiding  behaviors16. Punishment can be seen as a solution to the free-rider problem 
because punishment imposes costs on free-riders that eliminate the incentives of free  riding17. Consistently 
applied punishment may reduce the net costs of punishment because free-riding loses its appeal and, in conse-
quence, may become less prevalent so that there is less need for  punishment18. However, punishment is never 
without costs. For example, punishing others includes the risk of  retaliation19,20. This may create a second-order 
free-riding problem: people may shy away from the costs of punishing. Moral punishment can thus be seen as 
a form of second-order  cooperation21. It follows that moral punishment should be under the control of moral 
norms, just like first-order cooperation.

Social dilemma games are defined by their specific payoff  structures22. The Prisoner’s Dilemma  game3 is a 
model of a simple interaction between two individuals who have to choose whether to cooperate or to defect 
(Fig. 1). Within this game, unilateral defection yields the highest payoff, followed by mutual cooperation which, 
in turn, yields a higher payoff than mutual defection. Unilateral cooperation yields the lowest payoff. This payoff 
structure implies that, at a collective level, cooperation is desirable because the net payoff for both players com-
bined is higher when both players cooperate than when they defect. However, these collective interests clash with 
the individual interests of the players. For each individual player, defection is always associated with a higher 
payoff than cooperation, regardless of what the other player does. In a world of selfish individuals, cooperation 
is doomed to  fail23. Given that the Prisoner’s Dilemma game is a model of real-world situations with similar 
conflicts between collective and individual  interests22, it is highly desirable to know how cooperation can be 
achieved even under these adverse circumstances.

Given that game-theoretical paradigms have been developed to examine the influence of incentives on behav-
iors, verbal labels that facilitate a social interpretation of the behavioral options are often avoided because they 
are seen as extraneous influences that may introduce unwanted biases. Therefore, the behavioral options that 
stand for cooperation and defection are often labeled with meaningless digits (such as “1” and “2”) or letters 
(such as “A” and “B”) to avoid distracting participants from the incentive structure of the game [e.g.3,24,25]. While 
it is certainly interesting to examine how people respond to raw monetary incentives, people’s behavior is not 
always directed at maximizing monetary rewards. Specifically, there are strong norms for cooperation and against 
defection that may play an important role in shaping people’s decisions towards cooperation. In many situations, 
cooperation is seen as desirable while in others competition is expected. Moral context framing through verbal 
labels is one way to examine the influence of moral  norms5,26. In the absence of an explicit moral framing, par-
ticipants may create an interpretative frame on their own that may deviate to some unknown degree from that 
of the researcher. Zhong et al.7 recently made aware of this issue: “In essence, the games that we felt that we were 
studying may have been systematically different from the games that our participants thought that they were 
playing. Thus, PD [Prisoner’s Dilemma game] researchers and participants may not have been thinking or speak-
ing the same language as they have interpreted the games, the choices, and the outcomes” (p. 433). Explicating 

Figure 1.  An example for the payoff matrix of a Prisoner’s Dilemma game (in cents). Values on gray 
backgrounds represent the payoffs of Player X while values on white backgrounds represent the payoffs of Player 
Y. The Prisoner’s Dilemma game is characterized by a payoff structure in which unilateral defection yields the 
highest payoff, followed by mutual cooperation which, in turn, yields a higher payoff than mutual defection. 
Unilateral cooperation yields the lowest payoff.
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a certain social situation and using clear verbal labels for the behavioral options may facilitate the construction 
of a coherent social context, provide transparency, and may help to align the interpretations of participants and 
researchers. At the same time, it is clear that such a framing may change the very nature of the game and shape 
the participants’ behaviors accordingly.

Decisions in Prisoner’s Dilemma games are determined by multiple factors [for a meta-analysis  see27]. Among 
those, verbal labels can be used to manipulate the interpretation of various aspects of social dilemma games: it 
is possible to assign verbal labels to the games themselves [e.g.28], to the behavioral options [e.g.5,6,29] and to the 
outcomes [e.g.6,7]. In most studies, moral labels increased cooperation, but there are also some studies showing 
no effects or even negative effects. In an early study on this  topic6, participants were less willing to cooperate 
when the behavioral options in a Prisoner’s Dilemma game were labeled “cooperation” and “competition” in 
comparison to when they were labeled with letters. The authors interpreted their findings as suggesting that the 
verbal labels may have improved participants’ understanding of the payoff structure of the game, leading to more 
strategic and rational choices. However, studies showing negative effects of moral labels on cooperation are the 
exception rather than the rule. Rege and  Telle30 showed that instructions emphasizing a social interpretation 
of a Public Goods game increased cooperation, but the effect did not reach the conventional level of statistical 
significance, possibly due to the small sample size of the study. In a study by Zhong et al.7, a Prisoner’s Dilemma 
game was labeled “cutthroat game” or “trust game”. These moral-framing conditions were compared to a control 
condition with neutral labels. Even though the majority of the participants stated that they had not attended to 
the labels, the moral labels significantly increased their willingness to cooperate in comparison to the neutral 
control condition. In a second experiment, moral framing led to increased expectations of others’ cooperation. 
Ellingsen et al.31 as well as Dreber et al.32 found that framing effects were more prevalent in Prisoner’s Dilemma 
games in which there was an uncertainty about the partner’s behavior than in games with no such uncertainty. 
These findings were interpreted as suggesting that moral framings affect cooperation by changing the participants’ 
expectations about their partners’ behaviors.

In comparison to the bulk of evidence showing effects of moral framing on  cooperation5–7,26–28,30–32, the effect 
of moral framing on punishment is less well understood and the few studies that are available provide inconsistent 
findings. Cubitt et al.33 as well as McCusker and  Carnevale34 examined the influence of a “give” or “take” framing 
on the participants’ willingness to punish deviating behavior in a Public Goods game. Both studies consistently 
reported no effects of framing on punishment. However, in stark contrast to these findings, there is evidence 
suggesting that framing affects the rejection rate in the Ultimatum game. Specifically, Marchetti et al.35 found that 
describing the proposer in an Ultimatum game as a “selfish” person increased the rejection rate of the proposer’s 
offer. Given that the rejection of unfair offers in the Ultimatum game can be seen as a form of costly  punishment36, 
this finding suggests that costly punishment is affected by the social construction of the situation in which it is 
applied. It thus seems possible that moral framing affects punishment in a similar way as it affects cooperation: 
costly punishment should increase when verbal labels suggest a moral interpretation of the social dilemma. 
However, the few studies that are currently available are insufficient to draw clear conclusions, and a more direct 
approach towards studying the effects of moral framing on costly punishment seems desirable. The present 
study primarily serves to expand the existing literature on framing effects by focusing on the effects of moral 
framing on costly punishment. Framing was manipulated by using moral labels (“I cooperate” and “I cheat”) or 
neutral labels (“A” and “B”) for cooperation and defection in the Prisoner’s Dilemma game with a punishment 
option. “I cooperate” and “I cheat” were chosen as moral labels because they have strong moral connotations 
and thus should activate norms of cooperation. In order to measure the effects of the labels on cooperation and 
punishment, we used a simultaneous Prisoner’s Dilemma game with a punishment option that has already been 
successfully used by Mieth et al.37,38 to examine the effects of facial expression and facial gender on coopera-
tion and punishment. One advantage of this paradigm is that it allows us to distinguish moral, hypocritical and 
antisocial punishment from a general punishment bias (see “Measuring cooperation and punishment” section).

Moral punishment is directed at a unilaterally defecting partner. This type of punishment is most strongly 
connected to social norms. Its assumed purpose is to reinforce cooperative  norms17,39. Therefore, the directional 
hypothesis can be derived that moral punishment should be strongly influenced by framing: moral punishment 
should be higher in the moral-framing condition than in the neutral-framing condition. Moral punishment is 
the most common type of punishment, but there are other types of punishment as well. For instance, people are 
known to punish the defection of a partner even when they have defected themselves. Hypocritical punishment40 
following mutual defection has been attributed to  spitefulness41. If people are simply motivated by a malicious 
desire to harm their partners or to maximize the difference between their own and their partner’s payoff, the 
moral-framing manipulation should fail to have an effect on hypocritical punishment. However, it is also pos-
sible to postulate that hypocritical punishment is caused by a truly hypocritical moral outrage about the part-
ner’s defection. If punishment is, in fact, hypocritical in the strict sense of the word, then it should be amplified 
when the labels activate moral norms. Antisocial punishment42,43 occurs when a defector punishes a cooperator. 
A priori, it is unclear whether antisocial punishment depends on moral norms. If antisocial punishment is an 
expression of the opposition against norms of cooperation, then antisocial punishment may well be affected by 
the moral labels. However, if antisocial punishment is primarily determined by asocial motivations such as the 
motivation to maximize the difference to the partner’s payoff or to hurt the partner, then it should remain unaf-
fected by the framing. Finally, given that there is no reasonable justification for punishing mutual cooperation, it 
has been proposed that any residual punishment in this condition is caused by an unspecific bias to punish, and 
thus provides a baseline against which the other types of punishment can be  compared38. A priori, we expected 
moral labels to affect those types of punishment that are specifically directed at the enforcement of social norms. 
Therefore, the moral-framing manipulation was not expected to affect the general punishment bias.

To summarize, conflicting hypotheses can be derived about the effect of moral labels on cooperation. On 
the one hand, it can be hypothesized that moral framing should activate cooperative norms. Based on this, 
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cooperation should increase in the moral-framing condition, provided that cooperation is under the control of 
moral  norms7. However, framing effects on cooperation have not always been  found24. It has even been argued 
that verbal labels may help participants to understand the incentive structure of social-dilemma games, which 
may lead to decisions that are more rational and, in consequence, less  cooperative6. The present study can provide 
further insight into the extent to which moral labels affect cooperation (a) when participants have the opportunity 
to punish their partners but do not have to fear punishment themselves (Experiment 1) and (b) when participants 
are morally punished by their partners (Experiment 2). However, the main purpose of the present study is to 
examine the effects of moral framing on punishment. A directional hypothesis can be formulated with respect 
to moral punishment: if moral punishment is not a misnomer, then verbal labels that lead to a moral interpreta-
tion of the behavioral choices in the social dilemma game should increase moral punishment in comparison to a 
condition with neutral labels. Hypocritical and antisocial punishment should be affected by the moral labels only 
to the degree to which these types of punishment are based on moral norms. Finally, specific types of punishment 
have to be distinguished from an unspecific bias to  punish38, the latter of which should not be affected by framing.

Experiment 1
Method. Participants. Ninety-eight participants (73 female, 25 male) with a mean age of 22 (SDAge = 3) 
took part in the study. A sensitivity analysis in G*Power44 showed that it was possible to detect a small effect of 
size w = 0.0845 when comparing the punishment parameters between the condition with moral labels and the 
condition with neutral labels, given α = β = 0.05, 20 interactions per participant, and a sample size of N = 98 par-
ticipants. After the experiment was completed, all participants received the money in their account balance (see 
below) and either a participation honorarium of 4 € or course credit.

Ethics statement. All participants gave written informed consent in accordance with the Declaration of Hel-
sinki. Before the experiment, participants were not explicitly made aware of the fact that they played with com-
puter-controlled partners, but they were fully debriefed at the end of the study. The study was approved by the 
ethics committee of the Faculty of Mathematics and Natural Sciences of Heinrich Heine University Düsseldorf.

Materials, procedure, and design. A 2 × 2 design was used with framing (moral, neutral) as between-subjects 
factor and partner behavior (defection, cooperation) as within-subjects factor.

For each participant, 20 pictures of faces of their own gender were randomly selected without replacement 
from a pool of 64 female and 62 male young white adults that had been photographed in frontal view with a 
neutral facial expression for the Center for Vital Longevity Face  Database46. The pictures were presented at a 
resolution of 640 × 480 pixels.

As in previous  studies37,38, participants played a Prisoner’s Dilemma game with a costly punishment option 
(see Fig. 2). Participants were alternately assigned to one of two conditions. In the condition with moral labels, 
the Prisoner’s Dilemma game required participants to choose between the options “I cooperate” and “I cheat”. 
We deliberately chose morally loaded labels in the moral-framing condition to increase the difference to the 
neutral-framing condition. We also took care to select words that are commonly used in everyday language so 
that the labels are easy to understand for the participants without training in game theory. In the condition with 
neutral labels, the participants had to choose between the options “A” and “B”. Apart from these labels, the games 
were exactly identical in both groups.

At the start of the experiment, all participants were informed that they had 400 cents at their disposal that 
they could use to play the Prisoner’s Dilemma game and to apply costly punishment. They were informed that 
the monetary incentives were real and that they would receive the money in their account balance in addition 
to either a participation honorarium of 4 € or course credit at the end of the experiment. On average, the final 
account balance was 514 cents (SD = 66). In the instructions, the Prisoner’s Dilemma game was explained to the 
participants. The payoff matrix of this game was the one shown in Fig. 1. Depending on the condition, the payoff 
matrix was presented with the moral labels or with the neutral labels. During the Prisoner’s Dilemma game, 
participants could revisit the payoff matrix by clicking the “Info” button in the lower right of the screen. After 
having been informed about the payoffs in the instructions, 48% of the participants did not feel the need to do so, 
another 46% of the participants clicked the “Info” button 1 to 3 times, and only 6% of the participants clicked it 
more than 3 times. Participants in both conditions clicked the “Info” button equally often, χ2(8) = 7.11, p = 0.525.

The participant was represented by a silhouette on the left side of the screen. In each trial, participants played 
with a different partner so that they played with each partner only once. The face of their current partner was 
shown on the right side of the screen. The partner’s account balance was at most 10 cents above or below that of 
the participant. In the moral-framing condition, the participant chose between the options “I cooperate” or “I 
cheat”. In the neutral-framing condition, the participant chose between the options “A” or “B”. The game was a 
simultaneous Prisoner’s Dilemma game which implies that the participant’s choice and the partner’s choice were 
displayed at the same time. The choices remained highlighted for the entire trial. After 5 s, the participant’s gain or 
loss and the partner’s gain or loss were displayed on the screen. As shown in Fig. 1, unilateral defection yielded the 
highest payoff (20 cents), mutual cooperation yielded a higher payoff (10 cents) than mutual defection (0 cents) 
and unilateral cooperation yielded a loss (− 10 cents). After 5 s, the updated account balances were displayed.

One second later, the punishment option was available to the participant. The participants either selected 
the “0 cents” option for no punishment or they could spend 1 to 9 cents for the costly punishment option to 
reduce their partner’s payoff by 10 to 90 cents. For each cent they invested, 10 cents were subtracted from their 
partners’ account balances. The choice was confirmed by clicking on the “Punishment” button. In Experiment 
1, punishment was unilateral. The participants could punish the partners but the partners could not punish 
the participants. The updated account balances showing the effects of the participants’ investments and of the 
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punishments of the partners were shown at the bottom of the screen. The participants could then initiate the 
next round by clicking on the “Continue” button.

As is common in Economic Psychology [e.g.7,47], participants played with partners whose choices were ran-
domly determined by a computer program with the restriction that a randomly selected half of the partners 
cooperated while the other half cheated. This served to increase experimental control over the partners’ behaviors. 
Note that the randomization procedure implies that a face that was associated with cheating for one participant 
could be associated with cooperation for another participant.

At the end of the experiment, all participants received the money they had in their account balance after 
the last round of the game. In addition, they were thanked, debriefed, and compensated for their participation.

Measuring cooperation and punishment. To assess costly punishment, it is important to distinguish between 
different types of punishment that may occur as a function of the partner’s and the participant’s choices in the 
Prisoner’s Dilemma game. Furthermore, it seems desirable to distinguish between the effect of the manipulation 
on a specific form of punishment (e.g., moral punishment) and a general bias to punish the partners regardless 
of the outcome of the Prisoner’s Dilemma game. To achieve this, we used a formal measurement model. Multi-
nomial processing tree (MPT) models are commonly used in Cognitive Psychology to estimate probabilities of 
latent cognitive states from observable  behaviors48,49.

The cooperation-and-punishment model displayed in Fig. 3 is an updated version of a model that was suc-
cessfully applied to measure cooperation and punishment in previous  studies37,38. The rounded rectangles on 
the left represent the choices of the two partners in the Prisoner’s Dilemma game. The rectangles on the right 
represent the participant’s choices. The letters along the branches represent probabilities that vary between 0 and 
1. In a first step, the participant decides whether to cooperate, with probability C, or to defect, with the comple-
mentary probability 1 − C. This choice is assumed to be independent of that of the partner because the choices 
of both partners are revealed simultaneously so that the participants do not know, at the time they decide to 
cooperate or to defect, whether their partners will decide to cooperate or to defect. When a participant decides 
to cooperate and the partner decides to defect, the participant may choose to morally punish the partner with 
probability PMoral. Within the model, moral punishment is defined as punishment that specifically serves to 
decrease the partner’s payoff after the partner’s unilateral defection. However, if the participant does not apply 

Figure 2.  A screenshot of the simultaneous Prisoner’s Dilemma game with the costly punishment option used 
in Experiment 1. Depending on the framing condition, the grey buttons above the pictures displayed either 
the moral labels “I cooperate” and “I cheat” or the letters “A” and “B”. In the example trial displayed here, the 
participant cooperated while the partner cheated. The participant then chose to punish the partner by investing 
3 cents to reduce the partner’s account balance by 30 cents. The facial photographs on the right side (one unique 
photograph for each partner) were taken from the Center for Vital Longevity Face  Database46.
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moral punishment with probability 1 − PMoral, the participant may still apply punishment because of a general 
punishment bias b that is assumed to be independent of the specific outcome of the Prisoner’s Dilemma game. 
Alternatively, with probability 1 − b, no punishment is applied. Following mutual defection, the participant may 
punish the partner hypocritically with probability PHypocritical. With probability 1 − PHypocritical, no punishment is 
applied unless the participant has a general bias to punish the partner. When a participant has defected against 
a cooperating partner, the participant shows antisocial punishment with probability PAntisocial. With probability 
1 − PAntisocial, no punishment is applied unless the participant has a general bias to punish the partner. Unilat-
eral cooperation is special because there is no reason to assume that a participant specifically punishes mutual 
 cooperation38. Therefore, the model assumes that any residual punishment in this condition is caused by the pun-
ishment bias b. The underlying logic is thus parallel to other areas of research where the participants’ responses 
are corrected for response  bias49,50.

MultiTree51 was used to verify the identifiability of the model, to estimate the parameters from the response 
frequencies and to perform goodness-of-fit tests. We needed two sets of the trees depicted in Fig. 3 to analyze 
the present data sets, one for the condition with moral labels and one for the condition with neutral labels. 
Hypotheses tests were performed by testing whether the parameters could be constrained to be equal across 
both framing conditions (moral, neutral). This was done by assessing the difference in goodness of fit between 
the restricted model and the unrestricted model.

Results. To disentangle cooperation and the different types of punishment, we used the multinomial model 
shown in Fig. 3. The cooperation-and-punishment model described above (without any additional constraints) 
fit the data well, G2(2) = 0.32, p = 0.850. Parameter estimates for the cooperation parameter C in each of the two 
labeling conditions are shown in Fig. 4. Cooperation did not differ between the conditions with moral labels and 
the condition with neutral labels, ΔG2(1) = 0.44, p = 0.507, w = 0.01.

Estimates of the three punishment parameters PMoral, PHypocritical, and PAntisocial, and the bias parameter b are 
shown in Fig. 5. Moral punishment was more prevalent in the moral-framing condition than in the neutral-
framing condition, ΔG2(1) = 25.09, p < 0.001, w = 0.11. Moral framing also increased the probability of hypocritical 
punishment relative to the neutral framing, ΔG2(1) = 5.16, p = 0.023, w = 0.05. Antisocial punishment, by contrast, 
did not differ between the condition with moral labels and the condition with neutral labels, ΔG2(1) = 0.61, 
p = 0.433, w = 0.02. The punishment bias also did not differ between the condition with moral labels and the 
condition with neutral labels, ΔG2(1) = 1.31, p = 0.253, w = 0.03. The results thus suggest that moral framing does 
not have a general effect on punishment but specifically increases moral punishment and hypocritical punish-
ment relative to a neutral-framing condition.

Discussion. The main aim of the present study was to understand how moral framing affects costly punish-
ment. The directional hypotheses that moral framing should increase moral punishment relative to a neutral-
framing condition was confirmed. Moral punishment was more prevalent when the behavioral options in the 
Prisoner’s Dilemma game were associated with moral labels (“I cooperate”, “I cheat”) than when they were asso-

Figure 3.  The multinomial model of cooperation and punishment. Rounded rectangles on the left side 
represent the partners’ behaviors in the Prisoner’s Dilemma game. Rectangles on the right represent the 
participants’ behaviors. The model was used to estimate the probability of the participants’ cooperation (C), 
conditional probabilities for different types of punishment (PMoral, PHypocritical, and PAntisocial), and the participants’ 
bias to punish (b).
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ciated with neutral labels (“A”, “B”), suggesting that the moral-framing manipulation was successful in shaping 
the moral interpretation of the Prisoner’s Dilemma game. An interesting observation is that the effect of framing 
was not restricted to moral punishment. Hypocritical punishment was higher in the moral-framing condition 
than in the neutral-framing condition too. This finding suggests that hypocritical punishment is not only moti-
vated by the participant’s spiteful desire to hurt the partner or the desire to maximize the difference between 
their own payoff and that of their partner. Instead, hypocritical punishment may be at least partly motivated by 
a truly hypocritical outrage about the partner’s defection. Antisocial punishment, by contrast, remained unaf-
fected by the presence or absence of the moral labels. This finding suggests that the effect of moral labels is 

Figure 4.  Parameter estimates of parameter C reflecting the probability that a participant decided to cooperate 
as a function of framing (moral, neutral). The error bars represent standard errors.

Figure 5.  Estimates of the parameters reflecting moral punishment (PMoral), hypocritical punishment 
(PHypocritical) and antisocial punishment (PAntisocial) are displayed as a function of framing (moral, neutral) in 
the left panel. The estimate of the punishment bias (b) parameter is shown in the right panel. The error bars 
represent standard errors.
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specific for certain types of punishment while it is absent in others. This conclusion is further supported by the 
finding that the moral labels did not induce an unspecific punishment bias.

The participant’s willingness to cooperate remained unaffected by the verbal labels. This finding adds to 
previous research showing mixed effects of moral labels on cooperation. Some studies showed an increase in 
 cooperation7, while others showed no  effect30, or even a decrease of  cooperation6 when moral-framing conditions 
were compared to neutral-framing conditions. These inconsistent findings suggest that the effects of moral fram-
ing on cooperation may depend on the specific nature of the social dilemma game, but it is difficult to pinpoint 
the specific factors responsible for the inconsistent results due to the large number of characteristics that dif-
fered among the studies. One of these characteristics is the punishment option that was added to the Prisoner’s 
Dilemma game in the present study. The influence of the punishment option is further examined in Experiment 
2 in which moral punishment was symmetric (that is, available to both the participant and the partner).

Experiment 2
In Experiment 2, we followed up on a specific aspect of the procedure of Experiment 1. In Experiment 1, punish-
ment was asymmetric: The participants had the opportunity to punish their partners and enforce social norms 
of cooperation through moral punishment, but the punishment option was not available to the partners. It thus 
seemed interesting to test how moral labels influence the participants’ behaviors when participants experience 
moral punishment by their partners. Specifically, it has been proposed that cooperation may be more strongly 
determined by moral norms when punishment has to be  feared32, which may increase the effects of moral fram-
ing on cooperation.

Another purpose of Experiment 2 was to test whether the effects of the moral labels on punishment would 
replicate. Specifically, moral punishment and hypocritical punishment should again be more likely when moral 
labels are used than when neutral letters are used to characterize the behavioral options in the Prisoner’s Dilemma 
game while antisocial punishment and the punishment bias should remain unaffected.

Method. Participants. The sample in Experiment 2 consisted of 93 participants (57 female, 36 male) with 
a mean age of 24 years (SDAge = 4). A sensitivity analysis in G*Power44 showed that it was possible to detect a 
small effect of size w = 0.0845 when comparing the punishment parameters between the condition with moral 
labels and the condition with neutral labels, given α = β = 0.05, 20 interactions per participant, and a sample size 
of N = 93 participants. After the experiment was completed, all participants received the money in their account 
balance and either a participation honorarium of 4 € or course credit.

Materials, procedure, and design. Materials, Procedure, and Design of Experiment 2 were identical to those 
of Experiment 1 with the following exceptions. On average the final account balance was 236 cents (SD = 117). 
The partners had a punishment option which was visible in the interface and they were programmed to use 
this punishment option to morally punish the participants’ unilateral defection. When a participant cheated on 
a cooperating partner, the partner spent between 1 and 9 cents to subtract between 10 and 90 cents from the 
participant’s account. The amount of the punishment was randomly determined.

After having been informed about the payoff matrix in the instructions, 45% of the participants did not feel 
the need to use the “Info” button during the experiment at all, another 45% of the participants clicked it 1–3 times 
and only 10% of the participants clicked it more than three times. The “Info” button was used equally often in 
the condition with moral labels and the condition with neutral labels, χ2(9) = 9.47, p = 0.395.

Results. To disentangle cooperation and the different types of punishment, we used the multinomial cooper-
ation-and-punishment model shown in Fig. 3. The base model (without additional restrictions) fit the data well, 
G2(2) = 1.20, p = 0.548. Parameter estimates for the cooperation parameter C are shown in Fig. 6. In compari-
son to Experiment 1, the absolute level of cooperation is higher, suggesting that the fear of moral punishment 
increased the participants’ willingness to cooperate. More importantly, moral framing significantly increased the 
participants’ cooperation relative to the neutral-framing condition, ΔG2(1) = 12.64, p < 0.001, w = 0.08.

Estimates of the three punishment parameters PMoral, PHypocritical, and PAntisocial, and the punishment bias param-
eter b are shown in Fig. 7. At an absolute level, the prevalence of the different punishment parameters are similar 
to those observed in Experiment 1, although antisocial punishment was somewhat higher than in Experiment 
1 and punishment bias was somewhat lower [for a discussion of possible reasons for these changes,  see37,38]. As 
in Experiment 1, moral punishment was more prevalent in the moral-framing condition than in the neutral-
framing condition, ΔG2(1) = 7.19, p = 0.007, w = 0.06. Moral framing also increased the probability of hypocritical 
punishment relative to the neutral framing, ΔG2(1) = 9.15, p = 0.002, w = 0.07. By contrast, antisocial punishment 
did not differ between the conditions, ΔG2(1) = 0.33, p = 0.568, w = 0.01. The punishment bias also did not differ 
between the conditions, ΔG2(1) = 1.44, p = 0.231, w = 0.03.

Discussion. The most important findings of Experiment 2 are that the effects of moral framing on moral 
punishment and hypocritical punishment observed in Experiment 1 were replicated. In line with our directional 
hypothesis, moral framing increased moral punishment relative to a neutral-framing condition. Hypocritical 
punishment increased in the moral-framing condition too, suggesting that hypocritical punishment is at least 
partly motivated by a truly hypocritical outrage about the partner’s violation of cooperation norms. As in Experi-
ment 1, moral framing affected neither antisocial punishment nor the punishment bias. Moral framing thus did 
not lead to a general increase in the desire to punish. Instead, the moral framing effects were specific to moral 
and hypocritical punishment.
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Interestingly, and in contrast to the results of Experiment 1, moral framing affected not only moral and 
hypocritical punishment but also the participants’ willingness to cooperate in the Prisoner’s Dilemma game. 
The main difference between Experiment 2 and Experiment 1 is that participants experienced moral punish-
ment in Experiment 2 while they did not have to fear the partners’ punishment in Experiment 1. This fits with 
the conclusions of Dreber et al.32 who have proposed that cooperative behavior may be more under the control 
of cooperative norms when punishment has to be feared. The present results support this proposition. In the 
present study, the moral labels seem to have induced a moral interpretation of the Prisoner’s Dilemma game. 
However, this moral interpretation affected the willingness to cooperate in the Prisoner’s Dilemma game only 
when cooperation was enforced through punishment.

Figure 6.  Parameter estimates for parameter C reflecting the probability that a participant decided to cooperate 
as a function of framing (moral, neutral). The error bars represent the standard errors.

Figure 7.  In the left panel, estimates of the punishment parameters reflecting moral punishment (PMoral), 
hypocritical punishment (PHypocritical) and antisocial punishment (PAntisocial) are displayed as a function of framing 
(moral, neutral). In the right panel, the estimate of the punishment bias parameter (b) is displayed. The error 
bars represent the standard errors.
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General discussion
In human social life, a large variety of behaviors are regulated by social norms that set standards on how individu-
als should  behave52. One of these norms is the norm of cooperation. In many situations, people are expected to 
set aside their egoistic interests to achieve the collective best outcome. Within economic research, cooperation 
is often studied in social dilemma games. In these games, the complexities of human social interactions are 
reduced to their incentive structures. However, human behavior is not only determined by monetary incentives. 
There are many other important determinants of behavior among which social norms are especially powerful. 
The participants’ decisions in social dilemma situations are thus affected by their interpretation of whether a 
certain behavior is socially appropriate or inappropriate. Moral labels can help to reduce the ambiguity of the 
social dilemma game by creating associations to real-life cooperation  norms30. Thereby, the moral framing 
may support a moral interpretation of the social dilemma situation, resulting in the moral rejection of egoistic 
 behaviors7. Often, social norms are enforced by punishment. It has been argued “that the maintenance of social 
norms typically requires a punishment threat, as there are almost always some individuals whose self-interest 
tempts them to violate the norm”  [52, p. 185]. Given the strong link between social norms and moral punish-
ment, we have postulated that verbal labels that facilitate a moral interpretation of the behaviors in the Prisoner’s 
Dilemma game should increase moral punishment. The present results confirm this hypothesis. In both experi-
ments, participants were more likely to punish unilateral defection when moral labels were used to characterize 
the behavioral options in the Prisoner’s Dilemma game than when neutral labels were used. The moral labels 
may effectively communicate the norm that cooperation is morally desirable and defection is not acceptable, and 
moral punishment is used to enforce this norm. In the neutral control condition, the unilateral defection of the 
partner is characterized by the same payoff imbalance, but the labels of the behavioral options did not emphasize 
the moral dimension of the unilateral defection. The strong influence of framing on moral punishment suggests 
that a primary function of moral punishment is to enforce social norms of cooperation rather than to eliminate 
the payoff imbalance that results from the partner’s unilateral defection. Moral punishment is thus not only 
determined by the payoff structure, but also, to a substantial degree, by the moral interpretation of the partner’s 
behavior in the Prisoner’s Dilemma game.

While a directional hypothesis was formulated for moral punishment, it was a priori less clear whether 
hypocritical punishment would be affected by the moral labels. Hypocritical punishment is often attributed 
to a spiteful desire to harm the partner or to maximize the difference between one’s own payoff and that of the 
partner [e.g.41]. However, it is also possible that this type of punishment is hypocritical in the true sense of the 
word in that it may reflect the moral rejection of a perceived norm violation. The present results support the latter 
hypothesis as only this hypothesis implies that hypocritical punishment should be influenced by the moral labels. 
In both experiments, hypocritical punishment was more prevalent when defection in the Prisoner’s Dilemma 
game was labeled “cheating” than when it was labeled with a neutral letter. This finding suggests that this type 
of punishment is used to hypocritically enforce social norms.

At this point, it seems important to note that the presence or absence of moral labels did not affect all types 
of punishment equally. Most importantly, antisocial punishment did not differ between the moral-framing 
condition and the neutral-framing condition. This finding has been obtained consistently in both experiments. 
An obvious conclusion is that antisocial punishment is not directly under the control of the moral norms. Why 
should this be the case? It seems most plausible that antisocial punishment may best be understood as an aggres-
sive act driven by the displeasure evoked by the mismatch between one’s own behavior and that of the partner. 
Note that moral framing also did not induce a general bias to punish the partner. This is important in that it 
shows that moral framing seems to specifically affect those types of punishment that serve to enforce moral 
norms of cooperation.

While the effects of the moral labels on the different types of punishment were quite consistent, the effect 
of the moral labels on cooperation differed between Experiments 1 and 2. This finding is interesting in that it 
suggests that the effects of moral framing on cooperation can depend on the enforcement of cooperation norms 
through punishment. Cooperation remained unaffected by framing in Experiment 1 but was higher in the moral-
framing condition than in the neutral-framing condition in Experiment 2. The main difference between the two 
experiments was that participants’ unilateral defection was morally punished by their partners in Experiment 
2 but not in Experiment 1. The pattern of findings suggests that the activation of a social norm is particularly 
effective in increasing cooperation when cooperation is enforced through moral punishment. This conclusion is 
compatible with previous findings showing that participants’ altruistic behavior is more sensitive to moral frames 
in the context of an Ultimatum game—in which participants have to fear their partner’s rejection—than in the 
Dictator game in which no punishment has to be feared. Dreber et al.32 speculated that “communication, either 
in form of rejections or in the form of messages, serve to accentuate social norms in the dictator’s mind (perhaps 
by […] trigger[ing] instinctive fears of retribution), and with more accentuated norms, the labels should start to 
matter more” (p. 366). In a similar way, the experience-based expectation of being punished may have accentu-
ated the influence of moral labels on cooperation in the present study. Social norms and moral punishment thus 
may have a mutual influence on each other. The saliency of moral norms may increase the prevalence of moral 
punishment. Conversely, moral punishment may accentuate the importance of social norms for cooperation 
and, thereby, the influence of moral labels on cooperation.

Now that effects of moral framing on cooperation and punishment have been established in the present 
study, it seems desirable to test the robustness and generalizability of these findings in future research. It lies in 
the nature of empirical research that a single study can only provide tentative answers. While the present study 
strengthens the hypothesis that cooperation and punishment are based on social norms, independent replica-
tions are needed before definitive conclusions can be drawn. Furthermore, the interpretation of the findings 
of a single study is necessarily limited by the specific choices in the experimental design. First, given that the 
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focus of the present study was to examine how a moral framing affects cooperation and punishment when the 
participants interacted with each partner only once, the conclusions are necessarily limited to one-shot Prisoner’s 
Dilemma games. In future studies, iterated Prisoner’s Dilemma games—in which participants interact with the 
same partner repeatedly—may allow to track how framing affects cooperation and punishment across repeated 
interactions. Assuming that repeated games allow participants to apply punishment in more strategic ways to 
shape the partner’s future behaviors, it remains to be seen whether moral frames have the same or different 
effects in iterated Prisoner’s Dilemma games compared to one-shot Prisoner’s Dilemma games. Another issue 
that has to be mentioned here is that the participants interacted with preprogrammed partners which allowed 
us to gain experimental control over the partners’ choices in the Prisoner’s Dilemma game. This is typical for 
studies in Experimental Psychology, in which the main purpose is to identify the factors that determine indi-
vidual behavior so that the partners’ choices are seen as extraneous influences on the participant’s behavior that 
have to be factored into the design. This approach can be contrasted with Experimental Economics in which 
the focus of interest often is on dyads or groups rather than individuals. Given that the present results suggest 
that the effects of moral framing on moral and hypocritical punishment are not affected by whether or not the 
participants experience punishment by the partners, our intuition is that the same results should be obtained in 
interactions that involve only human participants (which implies that the behavior of the partner is not controlled 
by the experimenter), but this remains to be tested in future studies. We also chose to present facial photographs 
of the interaction partners to make the game more accessible to the participants. This contrasts with research in 
Experimental Economics in which social-dilemma games are often presented in a more abstract way to avoid 
distracting participants from the underlying payoff structure. It thus seems possible that the presence of facial 
photographs may have influenced the participants’ tendencies to cooperate or to punish the partners, which could 
be tested in future studies. Finally, future studies may explore to what degree the effect of moral framing may 
differ among different populations. In previous studies, it has been shown that both cooperation and punish-
ment are affected by the participant’s gender as well as by facial characteristics of the  partners37,38. For example, 
women were more likely to punish defection than men. Given that these previous studies have employed the 
labels “I cooperate” and “I do not cooperate” to refer to the behavioral options in the Prisoner’s Dilemma game, 
it remains to be explored to what degree these effects are influenced by the presence or absence of a moral fram-
ing. In general, more research on the robustness and generalizability of the effects seems desirable to arrive at 
general conclusions about the determinants of cooperation and punishment.

Summary and conclusions
When cooperation and punishment are studied with social dilemma games in the laboratory, it cannot be pre-
sumed that the participants interpret the behavioral choices that are available in these games in the exact same 
way as the  researchers7. Labels offer a simple way to communicate a certain interpretation. However, these labels 
also have a direct effect on the participants’ behavior because the labels change the interpretation of the game. In 
the present experiments, moral and hypocritical punishment were more likely in a moral-framing condition than 
in a neutral-framing condition. Furthermore, cooperation was enhanced by moral framing when participants had 
to fear the partners’ moral punishment in Experiment 2. The results thus strengthen the hypothesis that moral 
and hypocritical punishment are not only motivated by the experiences of monetary losses but are also influenced 
by the moral evaluation of the partner’s defection. If these results can be replicated in more ecologically valid 
settings, this may imply that people can be motivated to cooperate and to punish defection by emphasizing the 
moral nature of the social dilemmas, for example, by using morally loaded labels for cooperation and defection.

Data availability
The original instructions in German with an English translation, a list of the stimulus material (photographs 
used as partners in the Prisoner’s Dilemma game) and the data analyzed in the current study are available at 
https:// osf. io/ kucya/

Received: 12 November 2020; Accepted: 29 April 2021

References
 1. Nowak, M. A., Page, K. M. & Sigmund, K. Fairness versus reason in the ultimatum game. Science 289, 1773–1775. https:// doi. org/ 

10. 1126/ scien ce. 289. 5485. 1773 (2000).
 2. Rand, D. G., Dreber, A., Ellingsen, T., Fudenberg, D. & Nowak, M. A. Positive interactions promote public cooperation. Science 

325, 1272–1275. https:// doi. org/ 10. 1126/ scien ce. 11774 18 (2009).
 3. Clark, K. & Sefton, M. The sequential prisoner’s dilemma: Evidence on reciprocation. Econ. J. 111, 51–68. https:// doi. org/ 10. 1111/ 

1468- 0297. 00588 (2001).
 4. Gerlach, P. & Jaeger, B. Another frame, another game? Explaining framing effects in economic games. In Proceedings of Norms, 

Actions, Games (eds A. Hopfensitz & E. Lori). https:// doi. org/ 10. 31235/ osf. io/ yf36n (2016).
 5. Liberman, V., Samuels, S. M. & Ross, L. The name of the game: Predictive power of reputations versus situational labels in determin-

ing prisoner’s dilemma game moves. Pers. Soc. Psychol. Bull. 30, 1175–1185. https:// doi. org/ 10. 1177/ 01461 67204 264004 (2004).
 6. Mack, D. & Knight, G. P. Information on the nature of the game as a determinant of behavior in the prisoner’s dilemma. Psycho-

nomic Sci. 27, 99–100. https:// doi. org/ 10. 3758/ BF033 28901 (1972).
 7. Zhong, C.-B., Loewenstein, J. & Murnighan, J. K. Speaking the same language: The cooperative effects of labeling in the prisoner’s 

dilemma. J. Conflict Resolut. 51, 431–456. https:// doi. org/ 10. 1177/ 00220 02707 300834 (2007).
 8. Sachs, J. L., Mueller, U. G., Wilcox, T. P. & Bull, J. J. The evolution of cooperation. Quart. Rev. Biol. 79, 135–160. https:// doi. org/ 

10. 1086/ 383541 (2004).
 9. Hamilton, W. D. The genetical evolution of social behaviour. J. Theor. Biol. 7, 1–16. https:// doi. org/ 10. 1016/ 0022- 5193(64) 90038-4 

(1964).
 10. Darwin, C. On the Origin of Species (John Murray, 1859).

https://osf.io/kucya/
https://doi.org/10.1126/science.289.5485.1773
https://doi.org/10.1126/science.289.5485.1773
https://doi.org/10.1126/science.1177418
https://doi.org/10.1111/1468-0297.00588
https://doi.org/10.1111/1468-0297.00588
https://doi.org/10.31235/osf.io/yf36n
https://doi.org/10.1177/0146167204264004
https://doi.org/10.3758/BF03328901
https://doi.org/10.1177/0022002707300834
https://doi.org/10.1086/383541
https://doi.org/10.1086/383541
https://doi.org/10.1016/0022-5193(64)90038-4


12

Vol:.(1234567890)

Scientific Reports |        (2021) 11:10221  | https://doi.org/10.1038/s41598-021-89675-6

www.nature.com/scientificreports/

 11. Trivers, R. L. The evolution of reciprocal altruism. Q. R. Biol. 46, 35–57. https:// doi. org/ 10. 1086/ 406755 (1971).
 12. Fehr, E. & Fischbacher, U. The nature of human altruism. Nature 425, 785–791. https:// doi. org/ 10. 1038/ natur e02043 (2003).
 13. Gardner, A. & West, S. A. Cooperation and punishment, especially in humans. Am. Natural. 164, 753–764. https:// doi. org/ 10. 

1086/ 425623 (2004).
 14. Henrich, J. et al. Costly punishment across human societies. Science 312, 1767–1770. https:// doi. org/ 10. 1126/ scien ce. 11273 33 

(2006).
 15. Holländer, H. A social exchange approach to voluntary cooperation. Am. Econ. Rev. 80, 1157–1167 (1990).
 16. Coleman, J. S. Foundations of Social Theory (Harvard University Press, 1990).
 17. Fehr, E. & Gächter, S. Cooperation and punishment in public goods experiments. Am. Econ. Rev. 90, 980–994. https:// doi. org/ 10. 

2307/ 117319 (2000).
 18. Boyd, R., Gintis, H., Bowles, S. & Richerson, P. J. The evolution of altruistic punishment. Proc. Natl. Acad. Sci. 100, 3531–3535. 

https:// doi. org/ 10. 1073/ pnas. 06304 43100 (2003).
 19. Fehr, E. & Fischbacher, U. Social norms and human cooperation. Trends Cogn. Sci. 8, 185–190. https:// doi. org/ 10. 1016/j. tics. 2004. 

02. 007 (2004).
 20. van den Berg, P., Molleman, L. & Weissing, F. The social costs of punishment. Behav. Brain Sci. 35, 42–43. https:// doi. org/ 10. 1017/ 

S0140 525X1 10013 48 (2012).
 21. Przepiorka, W. & Diekmann, A. Individual heterogeneity and costly punishment: A volunteer’s dilemma. Proc. R. Soc. B Biol. Sci. 

280, 20130247. https:// doi. org/ 10. 1098/ rspb. 2013. 0247 (2013).
 22. Kollock, P. Social dilemmas: The anatomy of cooperation. Ann. Rev. Sociol. 24, 183–214 (1998).
 23. Nash, J. Non-cooperative games. Ann. Math. 54, 286–295. https:// doi. org/ 10. 2307/ 19695 29 (1951).
 24. Oskamp, S. & Perlman, D. Factors affecting cooperation in a prisoner’s dilemma game. J. Conflict Resolut. 9, 359–374 (1965).
 25. Dreber, A., Rand, D. G., Fudenberg, D. & Nowak, M. A. Winners don’t punish. Nature 452, 348–351. https:// doi. org/ 10. 1038/ natur 

e06723 (2008).
 26. Columbus, S., Münich, J. & Gerpott, F. H. Playing a different game: Situation perception mediates framing effects on cooperative 

behaviour. J. Exp. Soc. Psychol. 90, 104006. https:// doi. org/ 10. 1016/j. jesp. 2020. 104006 (2020).
 27. Sally, D. Conversation and cooperation in social dilemmas: A meta-analysis of experiments from 1958 to 1992. Ration. Soc. 7, 

58–92. https:// doi. org/ 10. 1177/ 10434 63195 00700 1004 (1995).
 28. Batson, C. D. & Moran, T. Empathy-induced altruism in a prisoner’s dilemma. Eur. J. Soc. Psychol. 29, 909–924. https:// doi. org/ 

10. 1002/ (SICI) 1099- 0992(199911) 29:7% 3c909:: AID- EJSP9 65% 3e3.0. CO;2-L (1999).
 29. Albert, M., Güth, W., Kirchler, E. & Maciejovsky, B. Are we nice(r) to nice(r) people? An experimental analysis. Exp. Econ. 10, 

53–69. https:// doi. org/ 10. 1007/ s10683- 006- 9131-3 (2007).
 30. Rege, M. & Telle, K. The impact of social approval and framing on cooperation in public good situations. J. Public Econ. 88, 

1625–1644. https:// doi. org/ 10. 1016/ S0047- 2727(03) 00021-5 (2004).
 31. Ellingsen, T., Johannesson, M., Mollerstrom, J. & Munkhammar, S. Social framing effects: Preferences or beliefs?. Games Econom. 

Behav. 76, 117–130. https:// doi. org/ 10. 1016/j. geb. 2012. 05. 007 (2012).
 32. Dreber, A., Ellingsen, T., Johannesson, M. & Rand, D. G. Do people care about social context? Framing effects in dictator games. 

Exp. Econ. 16, 349–371. https:// doi. org/ 10. 1007/ s10683- 012- 9341-9 (2013).
 33. Cubitt, R. P., Drouvelis, M. & Gächter, S. Framing and free riding: Emotional responses and punishment in social dilemma games. 

Exp. Econ. 14, 254–272. https:// doi. org/ 10. 1007/ s10683- 010- 9266-0 (2011).
 34. McCusker, C. & Carnevale, P. J. Framing in resource dilemmas: Loss aversion and the moderating effects of sanctions. Organ. 

Behav. Hum. Decis. Process. 61, 190–201. https:// doi. org/ 10. 1006/ obhd. 1995. 1015 (1995).
 35. Marchetti, A. et al. Social decision making in adolescents and young adults: Evidence from the ultimatum game and cognitive 

biases. Psychol. Rep. 122, 135–154. https:// doi. org/ 10. 1177/ 00332 94118 755673 (2019).
 36. Brethel-Haurwitz, K. M., Stoycos, S. A., Cardinale, E. M., Huebner, B. & Marsh, A. A. Is costly punishment altruistic? Exploring 

rejection of unfair offers in the Ultimatum Game in real-world altruists. Sci. Rep.-UK 6, 18974. https:// doi. org/ 10. 1038/ srep1 8974 
(2016).

 37. Mieth, L., Bell, R. & Buchner, A. Facial likability and smiling enhance cooperation, but have no direct effect on moralistic punish-
ment. Exp. Psychol. 63, 263–277. https:// doi. org/ 10. 1027/ 1618- 3169/ a0003 38 (2016).

 38. Mieth, L., Buchner, A. & Bell, R. Effects of gender on costly punishment. J. Behav. Decis. Mak. 30, 899–912. https:// doi. org/ 10. 
1002/ bdm. 2012 (2017).

 39. Boyd, R. & Richerson, P. J. Punishment allows the evolution of cooperation (or anything else) in sizable groups. Ethol. Sociobiol. 
13, 171–195. https:// doi. org/ 10. 1016/ 0162- 3095(92) 90032-Y (1992).

 40. Carpenter, J. The demand for punishment. J. Econ. Behav. Organ. 62, 522–542. https:// doi. org/ 10. 1016/j. jebo. 2005. 05. 004 (2007).
 41. Falk, A., Fehr, E. & Fischbacher, U. Driving forces behind informal sanctions. Econometrica 73, 2017–2030. https:// doi. org/ 10. 

1111/j. 1468- 0262. 2005. 00644.x (2005).
 42. Herrmann, B., Thöni, C. & Gächter, S. Antisocial punishment across societies. Science 319, 1362–1367. https:// doi. org/ 10. 1126/ 

scien ce. 11538 08 (2008).
 43. Gächter, S. & Herrmann, B. Reciprocity, culture and human cooperation: Previous insights and a new cross-cultural experiment. 

Philos. Trans. R. Soc. B Biol. Sci. 364, 791–806. https:// doi. org/ 10. 1098/ rstb. 2008. 0275 (2009).
 44. Faul, F., Erdfelder, E., Lang, A.-G. & Buchner, A. G*Power 3: A flexible statistical power analysis program for the social, behavioral, 

and biomedical sciences. Behav. Res. Methods 39, 175–191. https:// doi. org/ 10. 3758/ BF031 93146 (2007).
 45. Cohen, J. Statistical Power Analysis for the Behavioral Sciences (Lawrence Erlbaum Associates, 1988).
 46. Minear, M. & Park, D. A lifespan database of adult facial stimuli. Behav. Res. Methods Instrum. Comput. 36, 630–633. https:// doi. 

org/ 10. 3758/ BF032 06543 (2004).
 47. Sanfey, A., Rilling, J., Aronson, J., Nystrom, L. & Cohen, J. The neural basis of economic decision-making in the Ultimatum Game. 

Science 300, 1755–1758. https:// doi. org/ 10. 1126/ scien ce. 10829 76 (2003).
 48. Riefer, D. M. & Batchelder, W. H. Multinomial modeling and the measurement of cognitive processes. Psychol. Rev. 95, 318–339. 

https:// doi. org/ 10. 1037/ 0033- 295x. 95.3. 318 (1988).
 49. Erdfelder, E. et al. Multinomial processing tree models. Zeitschrift für Psychologie/J. Psychol. 217, 108–124. https:// doi. org/ 10. 1027/ 

0044- 3409. 217.3. 108 (2009).
 50. Batchelder, W. H. & Riefer, D. M. Theoretical and empirical review of multinomial process tree modeling. Psychon. Bull. Rev. 6, 

57–86. https:// doi. org/ 10. 3758/ BF032 10812 (1999).
 51. Moshagen, M. multiTree: A computer program for the analysis of multinomial processing tree models. Behav. Res. Methods 42, 

42–54 (2010).
 52. Spitzer, M., Fischbacher, U., Herrnberger, B., Grön, G. & Fehr, E. The neural signature of social norm compliance. Neuron 56, 

185–196. https:// doi. org/ 10. 1016/j. neuron. 2007. 09. 011 (2007).

Author contributions
L.M., A.B., and R.B. contributed to the study conception and design. Material preparation, data collection and 
analysis were performed by L.M. and R.B. L.M., A.B., and R.B. wrote the manuscript.

https://doi.org/10.1086/406755
https://doi.org/10.1038/nature02043
https://doi.org/10.1086/425623
https://doi.org/10.1086/425623
https://doi.org/10.1126/science.1127333
https://doi.org/10.2307/117319
https://doi.org/10.2307/117319
https://doi.org/10.1073/pnas.0630443100
https://doi.org/10.1016/j.tics.2004.02.007
https://doi.org/10.1016/j.tics.2004.02.007
https://doi.org/10.1017/S0140525X11001348
https://doi.org/10.1017/S0140525X11001348
https://doi.org/10.1098/rspb.2013.0247
https://doi.org/10.2307/1969529
https://doi.org/10.1038/nature06723
https://doi.org/10.1038/nature06723
https://doi.org/10.1016/j.jesp.2020.104006
https://doi.org/10.1177/1043463195007001004
https://doi.org/10.1002/(SICI)1099-0992(199911)29:7%3c909::AID-EJSP965%3e3.0.CO;2-L
https://doi.org/10.1002/(SICI)1099-0992(199911)29:7%3c909::AID-EJSP965%3e3.0.CO;2-L
https://doi.org/10.1007/s10683-006-9131-3
https://doi.org/10.1016/S0047-2727(03)00021-5
https://doi.org/10.1016/j.geb.2012.05.007
https://doi.org/10.1007/s10683-012-9341-9
https://doi.org/10.1007/s10683-010-9266-0
https://doi.org/10.1006/obhd.1995.1015
https://doi.org/10.1177/0033294118755673
https://doi.org/10.1038/srep18974
https://doi.org/10.1027/1618-3169/a000338
https://doi.org/10.1002/bdm.2012
https://doi.org/10.1002/bdm.2012
https://doi.org/10.1016/0162-3095(92)90032-Y
https://doi.org/10.1016/j.jebo.2005.05.004
https://doi.org/10.1111/j.1468-0262.2005.00644.x
https://doi.org/10.1111/j.1468-0262.2005.00644.x
https://doi.org/10.1126/science.1153808
https://doi.org/10.1126/science.1153808
https://doi.org/10.1098/rstb.2008.0275
https://doi.org/10.3758/BF03193146
https://doi.org/10.3758/BF03206543
https://doi.org/10.3758/BF03206543
https://doi.org/10.1126/science.1082976
https://doi.org/10.1037/0033-295x.95.3.318
https://doi.org/10.1027/0044-3409.217.3.108
https://doi.org/10.1027/0044-3409.217.3.108
https://doi.org/10.3758/BF03210812
https://doi.org/10.1016/j.neuron.2007.09.011


13

Vol.:(0123456789)

Scientific Reports |        (2021) 11:10221  | https://doi.org/10.1038/s41598-021-89675-6

www.nature.com/scientificreports/

Funding
Open Access funding enabled and organized by Projekt DEAL. The work reported herein was supported by a 
grant to the first author from the German Research Foundation (MI 2287/1-1).

Competing interests 
The authors declare no competing interests.

Additional information
Correspondence and requests for materials should be addressed to L.M.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

© The Author(s) 2021

www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Moral labels increase cooperation and costly punishment in a Prisoner’s Dilemma game with punishment option
	Experiment 1
	Method. 
	Participants. 
	Ethics statement. 
	Materials, procedure, and design. 
	Measuring cooperation and punishment. 

	Results. 
	Discussion. 

	Experiment 2
	Method. 
	Participants. 
	Materials, procedure, and design. 

	Results. 
	Discussion. 

	General discussion
	Summary and conclusions
	References


