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1
	Group Punishment	


Abstract
Economic dishonesty is a widespread behavior that has substantial implications onfor organizations and societies. Recent studies suggest that decision making in groups or commitment to other individuals can further increase such dishonesty in contrast to individual decision making. Various interventions have been suggested to curb dishonesty and the most, with classical economic approaches emphasize the use of punishment by focusing among others on both the risk (“how likely am I to get caught?”) and the severity (“what fine will be imposed?”) of punishment, respectively.?”). However, the effects of punishments on dishonesty are mixed and it is currently unclear if punishment can be effective in collaborative settings. Here, we suggest to provide a high-poweredan online study (N = 630) collecting UK-based Prolific participants in which we manipulate (1) the type of payoff (whether dishonesty earns money for the individual or for the group), (2) the risk of punishment (no risk or 30% audit chance), and (3) the type of punishment (whether the individual is punished or the whole group in case of getting caught). The study will shed light on the interplay between individual or group decision making and the specifics of punishment as well as advance the understanding under which conditions punishment might be effective in curbing dishonesty.



The Effect of Individual and Group Punishment on Individual and Group-Based Dishonesty
Dishonesty, such as tax fraud, is a widespread phenomenon imposing high costs on corporations and society at large (Balafoutas et al., 2015). According to a 2022 report by the Association of Certified Fraud Examiners (ACFE) companies lose around 5% of their yearly revenue to fraudulent and dishonest practices (ACFE, 2022). Therefore, scholars across the behavioral sciences have investigated a plethora of different interventions aimed at reducing dishonesty (Bellé & Cantarelli, 2017; Hertwig & Mazar, 2022). A recent review suggests that psychological interventions, including moral reminders and appealing to social norms as well as social commitment might serve as potential tools in reducing dishonesty (Hertwig & Mazar, 2022). However, many of those interventions have provided mixed or null results (Cagala et al., 2024; Dimant et al., 2020; Dimant & Shalvi, 2022; Verschuere et al., 2018; Zickfeld et al., 2024), indicating that their effectiveness in decreasing dishonesty might be limited.
Dishonesty, such as tax fraud[footnoteRef:2], is a widespread phenomenon imposing high costs on corporations and society at large (Balafoutas et al., 2015). According to a 2024 report by the Association of Certified Fraud Examiners (ACFE) companies lose around 5% of their yearly revenue to fraudulent and dishonest practices (ACFE, 2024). Therefore, scholars across the behavioral sciences have investigated a plethora of different interventions aimed at reducing dishonesty (Bellé & Cantarelli, 2017; Hertwig & Mazar, 2022). A recent review suggests that psychological interventions, including moral reminders and appealing to social norms as well as social commitment might serve as potential tools in reducing dishonesty (Hertwig & Mazar, 2022). However, many of those interventions have provided mixed or null results (Cagala et al., 2024; Dimant et al., 2020; Dimant & Shalvi, 2022; Verschuere et al., 2018; Zickfeld et al., 2024), indicating that their effectiveness in decreasing dishonesty might be limited or hihgly context-dependent. [2:  The current manuscript focuses on organizational tax fraud. There are different potentially dishonest practices that might negatively impact organizations or society such as paying a low percentage of taxes through so-called tax havens, which is not the focus of the current investigation.  ] 

	   As an alternative to the psychological interventions targeting dishonesty, utility-based models of dishonesty (Becker, 1968)(Becker, 1968) suggest that individuals refrain from dishonest actions if the potential (financial) costs outweigh the potential benefits. For this reason, scholars have proposed more stringent economic interventions to reduce dishonesty (Hertwig & Mazar, 2022)(Hertwig & Mazar, 2022) – most prominently the risk and severity of punishment for behaving dishonestly. Punishment, the imposition of a negative outcome in response to unethical behavior, can be differentiated into internal or self-punishment, the punishment being enacted by the transgressing party on themselves, and external punishment, (or third-party punishment), the punishment being enacted by a third party on the transgressor. (Raihani et al., 2012). Similarly, different types including physical (e.g., getting spanked), social (e.g., being excluded from a group), and economic punishment (e.g., paying a fine) have been discussed (Mann et al., 2016; Pratt et al., 2017).in the literature (Mann et al., 2016; Pratt et al., 2017). Here, we focus on external economic punishments, the imposition of monetary fines by a third party, which is the most common type used by institutions in response to organizational dishonesty. 
External punishment has been widely discussed and evaluated within criminology with its main goal focusing on deterrence or retribution to restore fairness (Miceli & Segerson, 2007). However, the mainly correlational evidence of institutional and legal punishment in response to crime shows mixed evidence of its effectiveness (Dölling et al., 2009; Pratt et al., 2017). In behavioral ethics, few studies have experimentally tested the effects of punishment on dishonesty. Of these, some studies have provided evidence that introducing a risk of punishment can decrease dishonesty across different experimental and field settings (Bennett, 1998; Bonfim & Silva, 2019; Brink et al., 2019; Chirikov et al., 2020; Peer & Feldman, 2021; Thielmann & Hilbig, 2018). For instance, in an incentivized die-roll task, Thielmann and Hilbig (2018) found that introducing risk of punishment reduced the probability of dishonesty, while this was further complemented by the severity of punishment. At the same time, several studies have failed to provide a conclusive picture of the effect of punishment on dishonesty (Cagala et al., 2021; Gamliel & Peer, 2013; Mahasuweerachai & SrungBoonmee, 2021), with some studies even observing increases in dishonesty for the introduction of a risk of punishment (Bonner et al., 2016; Cagala et al., 2021; Siniver et al., 2022).
 Other studies provide a more nuanced, albeit conflicting, picture of the phenomenon at hand. For instance, some studies show that the risk of punishment has a more significant impact on reducing dishonesty than its’ severity (Mahasuweerachai & SrungBoonmee, 2021; Teodorescu et al., 2021), On the other hand, others show that the severity is more important than risk (Engel & Nagin, 2015; Friesen, 2012), or the contingency of the punishment (Bonner et al., 2016)  These findings suggest that punishment might be more effective under certain circumstances than others. 
Punishment has been mostly tested for individual decisions focusing on retribution of the individual, though recent theories have highlighted the importance of social context and influence (Pratt et al., 2017; Weisel & Shalvi, 2022). Indeed, dishonesty seems to increase when individuals collaborate with others (Leib et al., 2021) or feel commitment towards partners in crime (Zickfeld et al., 2023). Such collaborative dishonesty (Kocher et al., 2018; Weisel & Shalvi, 2015) increases in magnitude because loyalty and prosocial concerns and norms (i.e., dishonesty benefiting the group or other group members) can overwrite the motivation to tell the truth (Leib et al., 2021; Zickfeld et al., 2023). Importantly, loyalty concerns in group settings can undermine potential effects of punishment or whistleblowing behaviors (Batolas et al., 2023; Rullo et al., 2024; Solaz et al., 2019). At the same time, individual punishment becomes more costly in group settings since transgressors are more difficult to detect (Miceli & Segerson, 2007). In such settings, group punishment, the collective retribution of a community based on few transgressors, can become a viable tool because it punishes the dishonest person with definite probability (Miceli & Segerson, 2007). On the downside, group punishment also incurs costs on innocent individuals (Pereira & Prooijen, 2018). Importantly, there is limited evidence on whether interventions tested in individual settings, such as introducing the risk of punishment, are also applicable and effective in group settings and whether group punishment can be more effective than individual punishment.   
As an exception, twoExternal punishment has been widely discussed and evaluated within criminology with its main goal focusing on deterrence or retribution to restore fairness (Miceli & Segerson, 2007). However, the mainly correlational evidence of institutional and legal punishment in response to crime shows mixed evidence of its effectiveness (Dölling et al., 2009; Pratt et al., 2017). In economics, a large body of literature has investigated the impact of punishment, referred to as audits, in so-called tax evasion games, tasks that model real world tax reporting (Alm & Malézieux, 2021). Across two meta-analyses (Alm & Malézieux, 2021; Blackwell, 2010), risk of punishment (i.e., audit probability) was associated with increased tax compliance (i.e., honesty) and positively interacted with severity of punishment (i.e., fine/penalty rate). However, when considering dishonest reporters only, increased risk of punishment (and its interaction with fine size) predicted honesty negatively. Importantly, many studies employing tax evasion games do not compare risk of punishment to a control condition (i.e., no risk of punishment) and therefore evidence is mostly correlational.  
In behavioral ethics, few studies have experimentally tested the effects of punishment on dishonesty. Of these, some studies have provided evidence that introducing a risk of punishment can decrease dishonesty across different experimental and field settings (Bennett, 1998; Bonfim & Silva, 2019; Brink et al., 2019; Chirikov et al., 2020; Peer & Feldman, 2021; Thielmann & Hilbig, 2018).  For instance, in an incentivized die-roll task, Thielmann and Hilbig (2018) found that both the risk of punishment and its severity reduced dishonesty. At the same time, several studies providing mixed results have failed to conclusively determine the effect of punishment on dishonesty (Cagala et al., 2021; Gamliel & Peer, 2013; Mahasuweerachai & SrungBoonmee, 2021), with some studies even observing increases in dishonesty with increasing risk of punishment (Bonner et al., 2016; Cagala et al., 2021; Siniver et al., 2022).
 Other studies provide a more nuanced, albeit conflicting, picture of the phenomenon at hand. For instance, some studies show that the risk of punishment more effectively reduces dishonesty than its severity (Mahasuweerachai & SrungBoonmee, 2021; Teodorescu et al., 2021). On the contrary, others show that the severity is more important than risk (Engel & Nagin, 2015; Friesen, 2012), or the contingency of the punishment (Bonner et al., 2016) - the application of punitive behavior directly linked to a specific undesirable behavior (Podsakoff et al., 2006). These findings suggest that punishment might be more effective under certain circumstances than others. Due to the complex nature of the effects of punishment, our study primarily focuses on varying punishment risks while keeping punishment severity constant.
Punishment has been mostly tested for individual decisions focusing on retribution of the individual, though recent theories have highlighted the importance of social context and influence (Pratt et al., 2017; Weisel & Shalvi, 2022). Indeed, dishonesty, here defined as distorting the true state to acquire profits (Zickfeld et al., 2025), seems to increase when individuals collaborate with others (Leib et al., 2021) or feel commitment towards “partners in crime” (Zickfeld et al., 2024). Such collaborative dishonesty (Kocher et al., 2018; Weisel & Shalvi, 2015) has been theorized based on differences in risk-taking between individuals and groups (Fochmann et al., 2021; Jiang & Villeval, 2024). Under increasing risks of punishment, dishonest behavior becomes riskier in that decision makers might face potential penalties and reduced profits. However, there is mixed evidence in whether groups perform riskier decisions than individuals with some observing a risky shift (Isenberg, 1986) and others observing a cautious shift in groups (Shupp & Williams, 2008). There is accumulating evidence that groups perform more rational decisions (Charness et al., 2007) and based on utility theory, dishonesty can be considered the more rational choice in situations in which potential benefits outweigh their costs (i.e., punishment). Responsibility for and conformity with group members might be additional factors influencing risk taking in groups (Charness & Jackson, 2009).  
Indeed, empirical evidence suggests that group decision making increases dishonesty because loyalty and prosocial concerns and norms (i.e., dishonesty benefiting the group or other group members) can overwrite the motivation to tell the truth (Leib et al., 2021; Zickfeld et al., 2024). Based on these findings, in settings in which dishonesty cannot be detected, such loyalty norms should always appeal to dishonesty to benefit the group (as it presents the more rational economic and social choice). Once the risk of punishment increases, group decisions might become more nuanced as dishonesty could incur negative outcomes on the group when detected. Individual punishment becomes more costly in group settings since transgressors are more difficult to detect (Miceli & Segerson, 2007). In such settings, group punishment —i.e., the collective retribution of a community based on few transgressors—can become a viable tool because it punishes the dishonest person with definite probability (Miceli & Segerson, 2007). 
On the downside, group punishment also incurs costs on innocent individuals (Pereira & Prooijen, 2018). Indirect evidence suggests that loyalty concerns in group settings can undermine potential effects of punishment or whistleblowing behaviors (Batolas et al., 2023; Jiang & Villeval, 2024; Rullo et al., 2024; Solaz et al., 2019). Loyalty concerns with the risk of potential group punishment can appeal to maximizing the group’s benefit either through dishonesty or highlighting the responsibility and the negative costs that dishonesty can cause on the group outcome. Social responsibility indeed seems to reduce risk-taking behavior (Charness & Jackson, 2009). Importantly, there is limited direct evidence on whether interventions tested in individual settings, such as introducing the risk of punishment, are also applicable and effective in group settings and whether group punishment can be more effective than individual punishment.   
As an exception, three studies have tested the effect of punishment on dishonesty in group settings (Bonfim & Silva, 2019; Fochmann et al., 2021)(Bonfim & Silva, 2019; Fochmann et al., 2021; Jiang & Villeval, 2024).[footnoteRef:3] Using an incentivized die-roll task, Bonfim and Silva (2019)Bonfim and Silva (2019) tested the effect of the risk of punishment (i.e., the risk of an audit) and a moral reminder on dishonesty in groups of three participants either facing a payoff based on their individual reports or based on the groups’ reports. Introducing the risk of punishment reduced dishonesty, but more strongly in the group setting in which payoffs were determined by all group member’s reports and punishment affected all group members. However, the study did not test situations with (1) individual punishment in a group payoff setting or (2) group punishment in an individual payoff setting.  [3: Siniver et al. (2022) tested group punishment in a small group of students (n = 49) in an incentivized die-roll task. After a first round of a die-roll, the experimenters announced that on average cheating occurred and that if such behavior persisted in the next round the whole group would be punished. Against predictions, announcing possible group-punishment increased dishonesty in the second round. Importantly, the sample size of the study is considerably low, and it did not include a treatment without punishment or individual punishment, strongly limiting any conclusions that can be drawn from these findings, which is why we do not discuss these further.    
] 

Employing a tax evasion task, participants in Fochmann et al. (2021) were asked to indicate the earnings of a fictious company that were subject to 25% corporate tax either individually or in groups of three. Both individuals and groups, respectively, could generate higher payoffs by evading taxes. In addition, in each round there was a risk of punishment with an audit occurring with a probability of 30%. Findings suggestshow that participants were more dishonest in group settings compared to an individual setting. However, the study did not manipulate punishment, but applied it across all participants consequently making it difficult to ascertain whether punishment or the group context influenced dishonesty. 
Employing an incentivized die-roll task, Jiang and Villeval (2024) studied the social dilemma of profit maximization versus group punishment in groups of varying sizes (3 vs. 6). The results showed that dishonesty was increased (compared to chance level) across all types of groups, but that larger groups exhibited higher reports. Based on these findings, it was concluded that group punishment might be less effective in larger groups, possibly due to diffusion of responsibility. However, the study did not include a no punishment control and did not test for individual dishonesty. 
These studies allow two preliminary predictions. First, replicating previous findings (Leib et al., 2021)(Leib et al., 2021), it seems that people are more dishonest in group (vs. individual) settings regardless of the potential risk of punishment. Second, punishment appears more effective when the entire group is punished compared to when an individual group-member is punished. However, there is no systematic evidence on how individual (vs. group) punishments interact with decisions benefitting the individual (vs. group).  
The Current Research
In the current work, we aim to expand the current state-of-the-art in behavioral ethics and collaborative dishonesty, by systematically testing the effect of individual- and group-based punishment on dishonesty in individual and group-settings, following recent calls (Vainapel et al., 2019). Thereby, we provide three main contributions. First, we aim to test the effectiveness of punishment in group settings compared to individual settings. Second, we aim to test the effectiveness of group punishment compared to individual punishment. Third, we cross these factors by investigating the effectiveness of individual or group punishment for individual- or group-based dishonesty. 
Based on a recent study (Fochmann et al., 2021)In the current work, and following recent calls (Vainapel et al., 2019), we aim to expand the current state-of-the-art in behavioral ethics and collaborative corruption, by systematically testing the effect of individual- and group-based punishment on dishonesty in individual and group-settings. Thereby, we provide three central contributions. First, we aim to replicate the finding that group-based (vs. individual) decision-making increases dishonesty (Leib et al., 2021; for studies using tax evasion see Lohse & Simon, 2021; Matthaei & Kiesewetter, 2020). Second, we aim to replicate the effectiveness of punishment in group (vs. individual) settings (Bonfim & Silva, 2019). Third, we investigate the effectiveness of individual or group punishment for individual- or group-based dishonesty by crossing these factors. To the best of our knowledge, the full interaction between individual- and group-based decision making and individual or group punishment has not yet been tested systematically.     
Based on a recent study (Fochmann et al., 2021), we test dishonesty using a corporate tax report game, a common and validated task to assess dishonesty (Alm & Malézieux, 2021).(Alm & Malézieux, 2021). In this game, each three participants represent an accounting department of a fictious company and are asked to either individually (individual reports) or collaboratively (medianaverage of individual reports in the group reports) report the corporate income of a fictious company across five rounds, which is subject to a corporate tax. of 25%. To maximize possible incentives, participants can evade taxes and underreport such tax-liable income. Reporting honest results inyields an individual incentive of £0.5, while moderate dishonesty increases this to £1 and full dishonesty to £2. Payoffs are chosen based on one randomly selected round. For punishment, we manipulate the individual risk of punishment (no punishment vs. 30% audit chance[footnoteRef:4]) and vary the type of punishment (individual punishment vs. group punishment). To test the effects of punishment in individual and group settings we vary the payoff structure (individual vs. group pay-off). An overview of the main manipulations and experimental cells is provided in Table 1 and Figure 1b.  [4:  Audit rate is based on previous study by Fochmann et al. (2021). We acknowledge that in real-life settings audit rates can differ considerably based on company size and region. Some regions apply or plan to apply audit rates that are similar to the current one (e.g., Bundesministerium der Finanzen, 2023; IRS, 2024).  ] 

Predictions
	Based on expected utility theory and the deterrence model of crime (Becker, 1968) we can derive the expected payoff of dishonesty for each experimental treatment. Equation 1 depicts the expected payoff function with p referring to the probability of punishment, f referring to the severity (fine) of punishment, Yi referring to the income from dishonesty, and YL referring to the income from honesty. As previous research has provided evidence that individuals are more dishonest in groups (Leib et al., 2021; Weisel & Shalvi, 2022; Zickfeld et al., 2023), we account for this by adding a loyalty parameter l to the equation. The loyalty parameter should model the fact that in group settings social learning or social influence might play a role in increasing the average payoff (Pratt et al., 2017). 

Equation 1
Expected payoff = p x (Yi – f) + (1 – p) x (Yi - YL) x l

Considering the setup of the current study (see Figure 1 and Methods section for detailed description), the probability or risk of punishment is 0% in the no punishment treatments and 30% in the punishment treatments. Importantly, for the group punishment treatments, as the whole group of three is punished once a group member is caught, the risk of punishment increases to 65.7% (while individual risk of punishment stays at 30%). Based on one randomly chosen round, the final income from full dishonesty is £2, the final income from moderate dishonesty is £1, and the final income from honesty is always £0.5. The severity (fine) reduces the income to 0, thereby being equal to the income from dishonesty (f = Yi). For the loyalty parameter, a recent meta-analysis observed an overall effect of d = 0.17 of commitment on dishonesty (Zickfeld et al., 2023)	Based on rational choice theory and the deterrence model of crime (Becker, 1968) we can derive the expected income function for each experimental treatment based on common equations employed in the tax evasion literature (Allingham & Sandmo, 1972; Alm & Malézieux, 2021). To align with the literature on tax evasion, we refer to the fixed amount of company income as the true income (I), the reported amount of company income by the individual or group as the declared company income (R), the share of the declared company income paid as taxes as the tax rate (t), the tax rate times the declared income as the applicable tax (T), the risk of punishment as the audit rate (p), and the severity of punishment as the penalty rate (f). Across the study, the true company income (I) is fixed at 1000, the tax rate (t) at 25%, and the penalty rate (f) at 2 (referring to the lost amount of taxes plus a fine of the same size) based on Fochmann et al. (2021; see Method or Figure 1 for more details). The applicable tax (T) equals the declared company income (R) times the tax rate (t).
Equation 1 depicts the company success (i.e., company income after taxes) when not being caught underreporting the company income (or when reporting the true income). The company success when not being caught (IN) is determined by the difference between the true company income (I = 1000) and the declared company income (R) times the tax rate of 25% (t). For example, for a declared company income of 0 the company success is 1000 (1000 – 0 * 0.25). 

Equation 1
IN = I – t * R
 
	Equation 2 depicts the company success when being caught (IC). In this case, the penalty equals twice the unpaid taxes. If the declared company income equals the true company income (i.e., honest reporting, R = I) the penalty equals 0 and thus Equation 1 applies. However, if the declared company income differs from the true company income (i.e., dishonest reporting, R < I) the penalty equals two times the difference in true and declared company income times the tax rate (i.e., the unpaid tax). For instance, declaring a company income of 0 and being audited a penalty of two times 25% of 1000 (i.e., 500) is applied and the company success when being caught (IC) is 500.   

Equation 2
IC = I – t * R – f * [t * (I – R)]
 
To calculate the expected company income E(I) we use Equation 3, which sums the probability of an audit (p) times the company success when being caught (IC) and the probability of not being audited (1-p) times the company success when not being caught (IN). In case of audit rate being 0% or honest reporting, Equation 3 is identical to Equation 1. However, in case of underreporting the true company income, expected company income needs to consider the probability of an audit and the company success when being caught. In this case, reporting a declared company income of 0 results in an expected company income E(I) of 850 (0.3 * 500 + 0.7 * 1000). 

Equation 3
Expected company income E(I) = p * IC + (1- p) * IN 

In the current study, we implement a factorial design manipulating punishment risk (audit rate 0% vs. 30%), punishment type (individual vs. group), and payoff structure (individual vs. group; see Method and Figure 2 for more details). Below and in Table 1, we provide an example for each combination of treatments and for reporting the company income as honest (R = 1000), moderately dishonest (R = 500), and fully dishonest (R = 0). [footnoteRef:5]  [5:  Notably, the expected company income applies to a single decision as one round is randomly chosen for payoff, while the design of the current study features five repetitions. An updated equation would consider possible learning effects due to experiences in previous rounds. To eliminate possible learning effects, participants only receive information about their final income and possible audits at the end of the study after the five rounds. ] 

As the control treatment, we implement a situation in which the audit rate is 0% and there is no risk of punishment (see Table 1, A). In this situation, the expected company income is based on Equation 1. We further manipulate the payoff structure across treatments, with incomes either based on individual reports (RI) or group reports (RGr) - with the group report being the average of the three individual reports in a group (Figure 1). Importantly, in the group payoff structure reports are first made independently and individually without the possibility for communication and only later averaged for the group report. We implement five rounds of the task to model temporal effects over time. However, to control for possible learning or expectations effects participants receive no feedback after the specific round, but only after completing all five rounds. Therefore, they will not be able to know the other participant’s reports, the group average report, or whether an audit occurred before the end of the game. This is to ensure control of potential learning effects and models real-world situations in which there is often a temporal delay of possibly implemented audits.
Table 1. Overview of predictions of expected company income E(I) and expected gain from dishonesty for levels of fully dishonest (Ri = 0), moderately dishonest (Ri = 500), and honest (Ri = 1000) reporting across the manipulations of payoff structure, punishment risk, and punishment type. 
. Converting this to an Odds Ratio reveals 1.36. Therefore, we multiply the expected payoff with 1.36 in case of group payoff structure (which is 1 in the individual payoff structure as no loyalty applies). This adjustment reflects the increased propensity for dishonesty due to the presence of commitment or loyalty within the group. An overview of the expected payoff for each treatment is provided in Table 1.[footnoteRef:6]  [6: ] 


Table 1. Overview of experimental design and expected payoff for being fully dishonesty (or moderately dishonest) for each treatment cell. 
	
	
	Punishment Risk (Audit Rate, p)
	Declared Income (Ri)
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	Punishment Type
	

	
	
	
	
	Individual (RI)
	
	Group (RGr)
	
	

	
	
	Expected Company Income E(I)
	Expected Gain from Dishonesty
	IE
	Exp. Gain
	IE
	Exp. Gain
	

	Payoff Structure
	Individual (RI)
	(A) Ind-No 
E(I) = I - tRI
	
	1.50 (0.50)(C) Ind-Ind 
E(I) = p (I - tRI) + (1-p) {I - tRI - f[t(I – RI)]}
	1.05 (0.35)(E) Ind-Gr 
E(I) = p (I - tRI) + (1-p) {I - tRI - f[t(I – RGr)]}
	0.51 (0.17)

	
	
	1000
	1.33
	850
	1.13
	900
	1.29
	0 (FD)

	
	
	875
	1.17
	800
	1.07
	800
	1.14
	500 (MD) 

	
	
	750
	
	750
	
	700
	
	1000 (H)

	
	Group (RGr)
	(B) Gr-No 
E(I) = I - tRGr
	
	(D) Gr-Ind 
E(I) = p (I - tRGr) + (1-p) {I - tRGr - f[t(I – RI)]}
	(F) Gr-Gr 
E(I) = p (I - tRGr) + (1-p) {I - tRGr - f[t(I –RGr)]}
	

	
	Group
	2.04 (0.68)916.66
	1.43 (0.4850 (1.10 * l)
	766.66
	0.70 (0.23)92
	816.66
	1.04
	0 (FD)

	
	
	875
	1.43 (1.05 * l)
	800
	0.96
	800
	1.02
	500 (MD)

	
	
	833.33
	
	833.33
	
	783.33
	
	1000 (H)


Note. FD = fully dishonest (Ri = 0), MD = moderately dishonest (Ri = 500), H = honest (Ri = 1000); l (loyalty parameter) = 1.36. 
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Figure 1. Simulated expected company income (IE) for levels of fully dishonest (Ri = 0), moderately dishonest (Ri = 500), and honest ((Ri = 1000) reporting and combinations of group members reporting (FD = fully dishonest, MD = moderately dishonest, H = honest) across the manipulations of payoff structure, punishment risk, and punishment type. Blue box and lines refer to bonus payoff > £0, while red box refers to bonus payoff < £0. Thick blue line refers to bonus payoff of £2, blue box refers to bonus payoff of £1, dashed blue line refer to bonus payoff of £0.5 and red box refers to bonus payoff of £0.   


For the individual payoff structure with no punishment risk (Ind-No; Table 1, A; Figure 1, A), an individual being honest and reporting the declared company income at 1000 (Ri) would generate an expected company income of 750 (1000 – 0.25 * 1000). In comparison, an individual or group being fully dishonest and declaring an income of 0 (Ri) would generate an expected company income of 1000 when not being caught. Therefore, the expected gain from full dishonesty is 1.33 times as high as the expected gain from honesty.  
For the group payoff structure with no punishment risk (Gr-No; Table 1, B; Figure 1, B), the expected incomes are identical for group reports (RGr), but as they depend on the individual reports of the three group members (R1, R2, R3), expected incomes at the individual level differ based on what the other two participants report. For example, for the group payoff structure the expected company income (at the group level) for participant 1 being fully dishonest and reporting 0 as the company income (R1) depends on the reported company income of participant 2 (R2) and 3 (R3). If both other participants are fully dishonest (R1 = R2 = R3 = 0) the average group report is RGr = 0 and the expected company outcome is 1000. However, if the other participants are honest (R1 = 0; R2 = R3 = 1000), the average group report is, RGr = 666.67 and the expected company income is 833.33. We simulated the group report (RGr) and the expected company income based on combinations of honesty, moderate dishonesty, and full dishonesty for the three participants (Figure 1, B) and calculated the average expected company income per type of report. For a declared company income of participant, 1, 2, or 3 of 0 (fully dishonest) the average expected company income (considering possible combinations of reports of the other participants) would be 916.66. For a moderately dishonest company income by one of the participants (R1 = 500) the average expected company income is 875 and 833.33 for honest reporting (R1 = 0; Table 1). In this context, the expected gain from full dishonesty is only 1.09 times higher than the gain from honesty. Therefore, based on this simulation, dishonesty in the group payoff structure would be on average less profitable and honesty more profitable compared to the individual payoff structure. However, the highest expected company income of 1000 is still expected for all participants reporting fully dishonest (R1 = R2 = R3 = RGr = 0). Therefore, based on previous empirical findings we expect loyalty to group members to increase dishonest reporting for group payoff structure compared to the individual payoff structure when risk of punishment is absent (Leib et al., 2021; Weisel & Shalvi, 2022; Zickfeld et al., 2024). We account for this by multiplying the expected payoffs by a loyalty parameter (l). The loyalty parameter should model the fact that in group settings social norms might play a role in increasing the average payoff (Pratt et al., 2017). A recent meta-analysis observed an overall effect of Hedges’ g = 0.17 of commitment on dishonesty (Zickfeld et al., 2024; identical to Cohen's d for large sample sizes as in this case). Converting this to an Odds Ratio reveals 1.36. Therefore, we multiply the expected gain from full dishonesty compared to honesty (1.10) with 1.36 in case of Gr-No (which is 1 in Ind-No as no loyalty applies), resulting in a larger gain compared to Ind-No (1.50). This adjustment reflects the increased propensity for dishonesty due to the presence of commitment or loyalty within the group and increases the expected payoff compared to the Ind-No treatment (Table 1, B). Based on this prediction and previous findings highlighting that group reports increase dishonesty we predict that:
Note. Expected payoff calculated based on Equation 1. Income gain from full dishonesty is 1.5 and 0.5 for moderate dishonesty. Probability of not-being punished is 0% in the no punishment treatments, 70% for individual punishment, and 34.3% for group punishment. Loyalty parameter is 1.361 for the group-payoff and 1 for the individual payoff.

As a baseline treatment, we consider the combination of no punishment and individual payoff structure (individual payoff/no punishment) – participants are paid based on their individual tax report. In the individual payoff/no punishment treatment, the risk of being punished is zero and the gain from full dishonesty is £1.5, thereby resulting in an expected payoff of 1.5. To provide a replication of collaborative dishonesty effects without punishment (Kocher et al., 2018; Weisel & Shalvi, 2015), we include the combination of group payoff/no punishment – participants are paid based on the median of all individual reports of their group. For the group payoff/no punishment the baseline expected payoff is multiplied by the loyalty parameter, resulting in an expected payoff of 2.04 for full dishonesty. Based on this prediction and previous findings that group reports increase dishonesty we predict that:

H1. Group payoff structure increases dishonesty (i.e., non-compliance in the tax evasion game) compared to the individual payoff structure (baseline) for the no punishment treatment. (Gr-No vs. Ind-No).

	Next, we introduce the risk of punishment. The gain from dishonesty is thereby reduced as the probability of not being punished decreases to 70%. Taking into account the expected payoff for the punishment treatments and previous findings that the risk of punishment reduces dishonesty (Thielmann & Hilbig, 2018), we predict:
	
	H2. A main effect of risk of punishment.   

Further, we manipulate risk of punishment by introducing an audit rate of 30%. The expected gain from dishonesty is thereby reduced as the probability of not being punished decreases to 70%. Taking into account the expected company payoff for the punishment treatments (see Table 1) and previous findings that the risk of punishment reduces dishonesty (e.g., Thielmann & Hilbig, 2018), we predict:

	H2. Risk of punishment (vs. no punishment) reduces dishonesty (i.e., non-compliance).

	Further, we vary the punishment type. For individual punishment, the individual participant will be punished if the individual report shows dishonesty independent of the participant’s group behavior. In the individual payoff/individual punishment treatment, the gain from full dishonesty 1.5 is multiplied by the probability of not being caught (70%), resulting in an expected payoff of 1.05. In the group payoff/individual punishment treatment, this expected utility is further multiplied by the loyalty parameter, resulting in an expected payoff of 1.43. For group punishment, all three participants in the group will be punished if any individual report shows dishonesty when audited. Thereby, while the individual risk of punishment remains 30%, the group outcome is dependent on individual audits. As every group member has the same independent risk of punishment of 30%, the risk of punishment for the group punishment increases to 65.7%. In the individual payoff/group punishment treatment this reduces the expected payoff to 0.51. Considering the loyalty parameter in the group payoff/group punishment treatment this would be increased to 0.70. 
	 Finally, we manipulate the type of punishment by either basing punishment on individual reports (Ri) or group reports (RGr; Table 1) and crossing it with payoff structure. This results in four possible treatment combinations: individual payoff structure with individual punishment (Ind-Ind; Table 1, C; Figure 1, C), group payoff structure with individual punishment (Gr-Ind; Table 1, D; Figure 1, D), individual payoff structure with group punishment (Ind-Gr; Table 1, E; Figure 1, E), and group payoff structure with group punishment (Gr-Gr, Table 1, F; Figure 1, F). Thereby, we systematically vary how Equation 3 is derived depending on the type of payoff and the type of punishment (see Table 1 for an overview). 
For individual payoff structure with individual punishment (Ind-Ind; Table 1, C; Figure 1, C), expected company payoffs are derived based on Equation 3. For full dishonesty (Ri = 0), expected company income when not being caught is 1000, but is reduced to 500 when being caught. As the expected probability of an audit is 30%, this results in an expected company income of 850 (Table 1, C). This is reduced to 800 for moderate dishonesty (Ri = 500) and 750 for honesty (Ri = 1000; Figure 1, C). Expected gain by full dishonesty over honesty thereby reduces to 1.13 compared to the control treatments with no punishment, reflecting that the gain from dishonesty is reduced when the risk of punishment increases. This is a standard tax statement constellation for a group of companies where the individual firms are affiliates or associates of the parent company but not subsidiaries (IRC Section 1504; Treasury Regulation §1.1502-1). While individual and group reports are prepared, the individual tax statements are used by tax authorities and the associates or affiliates are fined based on their individual misreporting.
For the group payoff structure with individual punishment (Gr-Ind; Table 1, D; Figure 1, D) the prediction reverses. The highest expected company income (916.66) is predicted with the participant being honest (R1 = 1000), while both other participants are fully dishonest (R2 = R3 = 0). Similarly, the lowest expected company income (683.33) is predicted with the participant being fully dishonest (R1 = 0), while both other participants are honest (R2 = R3 = 1000). Individuals in the group payoff gain from a high group report but lose for the individual punishment when their individual report is audited and dishonest. In this scenario, individuals gain from being honest in a dishonest group - they gain from the dishonesty of the group, but do not face any consequences if their individual behavior is honest. As for all group payoff structure treatments, we expect loyalty pressure influencing reporting that profits the group (i.e., full dishonesty) in this treatment. However, this would go against the individual motivation to avoid individual punishment, and we expect the motivation to reduce individual costs to be as least as strong as the loyalty towards the group (i.e., loyalty parameter is 1). Average expected company income is predicted to be highest for honesty (833.33), followed by moderate dishonesty (800) and full dishonesty (766.66; Table 1, D).  This results in an expected gain of full dishonesty over honesty of .92, which is why we expect the lowest degree of dishonesty in this treatment. This setting is similar to when a parent company has subsidiaries and prepares consolidated financial statements. The group benefits from the retained earnings that are higher if a subsidiary evades taxes and can redistribute these within the group. The tax evasion of the subsidiary is punished individually, as it retains its status as a separate legal entity. Such issues pertain especially in international tax settings and are often achieved through transfer pricing, where profits can be shifted to lower tax countries (Diller et al., 2024; see also IRC Section 482, 1504). 
	For individual payoff structure with group punishment (Ind-Gr; Table 1, E; Figure 1, E), the prediction is exactly opposite to the Gr-Ind treatment. The highest expected company income (950) is now for individuals being fully dishonest (Ri = 0), while the group report should be as accurate as possible based on the other participants reporting honest (i.e., R2 = R3 = 1000; RGr = 666.67). Similarly, the lowest expected company income (650) is for the individual being honest (Ri = 1000) with the remainder of the group being fully dishonest (i.e., R2 = R3 = 0; RGr = 333.33). This is since individual gain is based on the individual report which increases with higher dishonesty, while the potential punishment is based on the group report which decreases in size for groups tending to behave honestly. In this scenario individuals gain from being dishonest in an honest group resulting in a wolf in sheep herd effect. The average expected company income is 900 for full dishonesty, 800 for moderate dishonesty, and 700 for honesty (Table 1, E), resulting in an expected gain of full dishonesty over honesty of 1.29 and we would expect the highest degree of dishonesty for this treatment among the punishment treatments. In a tax context, recent studies show that tax evasion of one firm (individual payoff) can have spillover effects on peer firms (group punishment), reducing their market values when the cheating firm is caught without being directly involved (Bauckloh et al., 2021). In a group setting, parent companies and thus the entire group, are regularly fined for misconduct of subsidiaries, piercing the corporate veil. For instance, in 2024, parent company META was fined $840 mil (€798 mil) by the European Commission for violations by one of her group members, subsidiary Facebook, for abusive market practices (European Commission, 2024). Similarly, in 2017, Volkswagen group was fined $4.3 bn in the US for emission fraud (“Dieselgate”). In this case, mainly two subsidiaries were cheating (Audi and Porsche) who benefitted individually, as their sports cars relied on high emission engines (US Department of Justice, 2017). 
	For group payoff structure with group punishment (Gr-Gr; Table 1, F; Figure 1, F), the prediction is similar to the Ind-Ind treatment. The highest expected company income (850) is expected for all participants in the group being fully dishonest (R1 = R2 = R3 = RGr = 0), while this is lowest (750) for all participants in the group being honest (R1 = R2 = R3 = RGr = 1000). Average expected company income is predicted at 816.66 for full dishonesty, 800 for moderate dishonesty, and 783.33 for honesty (Table 1, F), resulting in an expected gain of full dishonesty over honesty of 1.04. Since the potential gain is based on the group report there is an incentive to misreport to keep the group report as low as possible, while the potential loss is also based on the group report. This creates a loyalty conflict with loyalty appealing to increase group income but also minimize the chances of others being punished at the same time. We expect this potential conflict to reduce the loyalty parameter to 1 and therefore predict this treatment to show a slightly lower level of dishonesty as Ind-Ind but a slightly higher level of dishonesty as Gr-Ind. The Gr-Gr constellation is common within companies, where individual units, branches, or facilities misreport their earnings individually. This is consolidated in one tax statement within the firm. Since this involves only one legal entity, the authorities punish the entire firm for misreporting and thus all units equally based on the firm’s overall report (group report). On the other hand, all units benefit equally as well, because tax savings can be distributed among the units. Cartels can be seen as an example for a setting across firms, where firms collude on price setting, practically through reporting higher costs to justify higher prices. In cartels, the entire group is punished, regardless of how much individual firms engaged in the cartel or if they really did inflate costs (EU: Articles 101, 102 Treaty on the Functioning of the European Union; US: Bourveau et al., 2020).
	Considering the individual predictions (Table 1), we would expect an interaction between payoff structure and punishment risk. While, we expect dishonesty to be higher for the group payoff structure (Gr-No) than the individual payoff structure (Ind-No) when no punishment is implemented, we predict this to reverse when introducing punishment (regardless of the type of punishment) in that group payoff structure with punishment (Gr-Ind and Gr-Gr) should result in lower dishonesty than individual payoff structure with punishment (Ind-Ind and Ind-Gr). There is limited evidence for such an interaction effect in the published literature though, which needs to be interpreted with caution as there exist few studies that manipulate both payoff structure and punishment risk (Zickfeld et al., 2024). Based on the expected company income across dishonesty levels, we predict: 

H3. Given the lower expected payoff for the group punishment and the limited evidence that group punishment might be more effective than individual punishment (Bonfim & Silva, 2019), we further predict that:

	Dishonesty will be higher for group payoff structure compared to the individual payoff structure when no punishment is possible (i.e., H1), but this will reverse for situations in which punishment is possible with the individual payoff structure showing higher dishonesty compared to the group payoff structure. 
  
	When looking at the predictions for each type of punishment across payoff structure, the expected gain from (full) dishonesty is lower for the individual punishment treatments compared to the group punishment treatments (Table 1). Given that there is limited empirical evidence on the effectiveness of group punishment (Bonfim & Silva, 2019) we predict: 

H4. Individual punishment (vs. group punishment)H3. A main effect of type of punishment. Group punishment will show stronger effects in reducing dishonesty compared to individual punishment. across payoff structure.

	For the sake of simplicity, we add the loyalty parameter across all group payoff treatments, even when introducing punishment. To support this idea, a recent meta-analysis found evidence that punishment is not effective when feeling committed to other individuals (Zickfeld et al., 2023). Importantly, in the context of group payoff and group punishment, loyalty or prosocial concerns should influence dishonesty to make sure that the group gains enough income, using prosocial justifications (Leib et al., 2021). The literature on decision making supports this suggesting that group-decisions are riskier compared to individual decisions (Dodoiu et al., 2016; Polman & Wu, 2020). We would therefore expect that loyalty concerns in group payoff should have similar effects even under potential risk of group punishment. 

H40. We expect no interaction effect of type of punishment and payoff structure.  Group payoff increases dishonesty compared to individual payoff (across all punishment treatments). 

At the same time, loyalty should also dictate reducing potential group losses. That is, refraining from dishonesty as it might affect the whole group. Studies show that dishonesty can increase negative affect such as moral anger in group members and lead to increased punishment of deviant members (Keck, 2014). Similarly, psychological theories argue that fear of exclusion from the group and guilt could drive decisions to engage in dishonesty in group contexts (Leib et al., 2021). Therefore, based on this view we alternatively predict that group payoff only increases dishonesty if there is no group punishment, but should reverse this effect once the whole group can be punished. 
	
H4a. We expect an interaction effect of risk and type of punishment and payoff structure. Group payoff increases dishonesty compared to individual payoff, but only for no punishment or individual punishment. For group punishment, individual payoff increases dishonesty compared to group payoff. 
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When considering the interaction of type of punishment and payoff structure we would expect a similar effect of individual punishment for both types of payoff structure. Based on the predictions (Table 1), individual punishment should reduce dishonesty more strongly compared to group punishment for both individual payoff structure and group payoff structure. 
H5 Individual punishment is expected to reduce dishonesty more strongly compared to group punishment across both types of payoff structure.  

At the same time, we expect group punishment to be more effective in reducing dishonesty for group payoff structure (Gr-Gr) compared to individual payoff structure (Ind-Gr). 

H6. We expect group punishment to reduce dishonesty more strongly for the group (vs. individual) payoff structure treatment.   
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Figure 12. Schematic overview of a) procedure of the study, b) experimental manipulations of the study, c) procedure of the tax report game, and d) calculation of indices in tax report game. 

Method
	An overview of the proposed study design is provided in Table 2. All participants will provide informed consent before starting the study. The study’s procedure and all materials have been approved by the research ethics committee at Aarhus University (BSS-2023-064). 
Participants
	Planned Sample. We will recruit 630 UK-based participants via Prolific.com, equally balancing men and women. and screening for English language fluency. Participants will be paid £1.5 as a base payment and might earn an additional bonus payment between 0 and £2 based on their or their group’s reporting. We will stop data collection once we have recruited 630 participants. In the unlikely case that we must exclude more than 20% of participants based on the registered exclusion criteria, we will collect another round of participants to fill up the original sample size. after exclusions. Participants will be automatically screened out during recruitment when a) failing at least one comprehension check twice, b) failing two attention checks, or c) not being matched with a partner. Based on previous studies and two pilots on comprehension (Supplementary Note 4) we expect around 30% of participants to be screened out or excluded based on these criteria. Recruitment is stopped once 630 participants are retained after exclusions. 
	Sample Size Justification. Given the limited availability of previous studies testing group punishment, we estimated the expected effects in each experimental cell based on our predictions and previous data (Supplementary Note 1) and simulated power using the main models. Focusing on the interaction effect in H4, using an ordered beta regression, the estimated effects, and an alpha level of 0.05, a sample size of around 400 (5 decisions for each participant; 2000 observations) is necessary to achieve 95% power (Supplementary Figure 12). In addition, we simulated a model accounting for our smallest effect size of interest when testing main effects and the interaction effect in H40H1 and observed between 86% and 90% power at around 600 participants (Supplementary Figure 2 and 3). Based on these simulations, we set the final sample size at 630 participants (3150 observations, 105 participants per cell, 35 groups per cell). A detailed justification and further details on the simulation for each hypothesis are provided in Supplementary Note 1.   
Design & Procedure
	We will employ a 2 (Punishment Risk: 30% vs. No punishment)0%) x 2 (Punishment Type: Individual vs. Group; nested in punishment risk) x 2 (Payoff Structure: Individual vs. Group) between-subjects design (see Table 1, Figure 1b).
	A schematic overview of the procedure is provided in Figure 1a. Participants will provide informed consent and thenbefore being matched with two other participants from the experiment using the SMARTRIQS interface in Qualtrics (Molnar, 2019).(Molnar, 2019). All three participants will make up a group (referred to as a company) and will be randomly assigned to one of the six treatments. All participants in a group will be assigned to the same treatment (Figure 1a). Participants are not able to communicate with the other group members and all participants will be anonymous. However, the decisions of the group might impact their outcome, dependent on the treatment. Participants in the individual payoff/no punishmentInd-No and individual payoff/individual punishmentInd-Ind treatments will not interact further. Participants in the individual payoff/group punishmentInd-Gr might be impacted by the other group members if a punishment is enacted (and the whole group is punished). Participants in the group payoff/no punishment, group payoff/individual punishmentGr-No, Gr-Ind, and group payoff/group punishment treatmentsGr-Gr will be impacted by the other group members by seeing the final median reported income of theaverage group (but theyreport. Importantly, participants will not be able to see the individualfinal group reports). or individual reports before the end of the game to control for possible learning and expectation effects. 
	Participants will receive adapted instructions about the tax report game (Fochmann et al., 2021).(Fochmann et al., 2021; Supplementary Note 2). They will complete threefive comprehension items regarding the instructions and two attention checks (Supplementary Note 3). If they fail at least one of the comprehension items they will be shown instructions and the comprehension items once more. If they fail at least one of the items again, they will be asked to return the submission and screened out. Similarly, participants failing both attention checks will be screened out. After instructions, they will complete an item on commitment to the other group members (before the game). Then they will start with a practice round of the tax report game. After the practice round, they will complete five rounds of the tax report game. They are only shown the results of the practice and five rounds after completing all rounds. In the end, one round of the tax report game is randomly picked to determine individual bonus payoff. Finally, theyBefore being shown the final outcomes, participants will complete an item measuring commitment to the other group members. Finally, they will complete items on moral anger and guilt, an item on risk aversion, and trait Honesty-Humility, as well as demographic information.     
Measures & Materials
	Tax Report Game. The main measure of dishonesty is a tax report game based on Fochmann et al. (2021). The game is illustrated in Figure 1c. In this game each triad represents a company, and their task is to report the true company income across five rounds. In each round, the actualtrue company income is fixed at 1000 points and participants are asked to report this income (before tax). Each report is subject to a 25% corporate tax. Assuming full honesty, the final company success (net income) would be 750 points. As participants can report any income from 0 to 1000 points, dishonest participants can report an income below 1000 points and pay lower taxes (Figure 1d). 
	Individual bonus paymentspayoffs are determined by 20% of a conversion rule based on the company success in each round (actual company income – [reported company income * 0.25]) and the final bonus is determined by selecting one of the five rounds randomly. Fully honest reports would gain 150 points per round but fully dishonest reports would gain 200 points per round. Points areCompany success is transformed into British pounds. Points for individual bonus payoffs using the following rule: Company success below 150 result750 results in a bonus paymentpayoff of £0 (dishonesty caught), pointscompany success equal to 150 result750 results in a bonus paymentpayoff of £0.50 (honesty), pointscompany success larger than 150750 but smaller than 2001000 result in a bonus paymentpayoff of £1.00 (somemoderate dishonesty), and summed points equal to 200company success of 1000 result in a bonus paymentpayoff of £2.00 (full dishonesty). Based on this, someIndividual payoff is always reduced to £0 when dishonest income reporting increases rewards by 100% and fully dishonest reporting by 400% compared to honest reporting. However, if caught cheating in the punishment treatments dishonest reporting might reduce the reward to 0.is audited. 
	Experimental factors are implemented in the tax report game as follows.: For individual payoffs, participants will report the company income for all five rounds and their bonus is determined by the individually reported net income (after taxes). For example, if a participant correctly reports a true company income (before taxes) of 1000 points, they wouldwill receive 150 points as an individual income for this round (1000 {actual company income} – [1000 {reported company income} * .25 {corporate tax}] * .20 {individual share}) and a bonus payoff of £0.5. (750 = 1000 – 25% x 1000). For group payoffs, participants will also report the company income individually for all five rounds, but their bonus is determined by reports of the other two group members. Each group receives the same income based on the medianaverage income of all three individual reports. For instance, if participant A reports a company income of 1000, participant B a company income of 500, and participant C a company income of 750, then 750 will be selected as the group-based reported company income. Each group member will therefore receive 162.5 points as the individual share for this round (1000 {actual company income} – [750 {reported group-based company income} * .25 {corporate tax}] * .20 {individual share}) and an individual bonus of £1.an individual bonus payoff of £1 (812.5 = 1000 – 25% x 750). Bonus payments per round 
	The risk of punishment is implemented by adding a 30% risk of an audit or no risk of punishment. Audits are individually applied across all treatments for each round. Thus, for each round participants face the exact same risk of a punishment. In the group payoff setting this could imply that all, two, one, or none of the individual reports are audited. 	The risk of punishment is implemented by varying a 0% or 30% audit rate. Audits are constant across rounds. Thus, for each round participants face the exact same risk of an audit. Further, we vary the type of punishment by implementing an individual punishment or group punishment. In the individual punishment treatments, each individual report is audited, and the penalty is applied at the individual level. In the Ind-Ind treatment this means that each group member independently faces an audit rate of 30% for their individual report and penalties are applied to the individual payoff. In the Gr-Ind treatment this means that each group member independently faces an audit rate of 30% for their individual report and penalties are also applied to the individual payoff. However, individual punishment does not affect the group payoff which is still calculated on the individual reports (even if an individual audit occurs). In the group punishment treatments, each group is audited with an audit rate of 30% and the penalty is applied at the group level. In the group payoff – group punishment treatment this means that the group average is audited at a 30% rate and a penalty is applied to each individual payoff. In the Ind-Gr treatment this means that the group is audited at a 30% rate and the penalty is applied to each individual payoff. 
If the audit reveals dishonesty (i.e., non-compliance by reporting a lower company income than 1000) a penalty will be added to the company income two times the evaded tax. This penalty consists of the company repaying the evaded tax, plus a fine that is equivalent to the evaded tax (0.25 * [1000 – reported company income] * 2).. For instance, if an individual is audited and reported a company income of 0, the company first must repay the evaded tax (0.25 * [1000 – 0] = 250) plus the same amount as a fine (250). The individual share will then be calculated based on 1000 – penalty * 0.20 ((i.e.g., 100., 500 points, bonus paymentpayoff of £0). In the individual punishment treatment this penalty is applied to the individual income in case of an audit. In the group punishment treatment this penalty is applied to the group-based income in case of an audit. Thus, if one group member is caught cheating, this will impose a penalty on the whole group even though the other group members might be honest. This mirrors real life situations in which employees are punished (e.g., receiving less bonuses or lower wages) due to penalties imposed on the company due to the dishonesty of one individual.  Whether an audit occurred in a specific round and its consequences are only revealed at the end of the game to control for possible learning and expectation effects.   
	Social Commitment. AfterRight before and after the tax report game, participants will complete a commitment measure adapted from Zickfeld et al. (2023)Zickfeld et al. (2023). Participants will be asked how much they feel committed to their two group members on a scale from 1 to 7 (not committed at all to very much committed). 
	Moral Anger & Guilt. After the tax report game, participants will complete three items each measuring felt anger (mad, irritated, angry) and guilt during the game (remorseful, sorry, guilty; “How guilty did you feel for your actions during the game?”; “How angry did you feel at the other players during the game?”) on a scale from 1 (not at all) to 7 (very much; Motro et al., 2018).   
	Stress. We will include one item to assess self-reported stress (Ścigała et al., 2025) asking participants to rate “I am stressed right now.” On a 5-point scale from 1 (“strongly disagree”) to 5 (“strongly agree”). 
	Risk Aversion. We will include a one-item measure on risk aversion (“Generally speaking, would you characterize yourself as someone who is willing to take risks, or as someone who is avoiding risks?”) on a scale from 1 (absolute risk aversion) to 9 (absolute risk seeking) as employed in a previous study (Casal et al., 2016). While there exist multiple measures to assess risk taking or risk aversion, research on tax evasion has recommended employing simple single item scales (Alm & Malézieux, 2021). 
	Honesty-Humility. We will use the 4-item Honesty-Humility scale (De Vries, 2013)(De Vries, 2013) on a 5-point scale from “strongly disagree” to “strongly agree” (e.g., “I find it difficult to lie”). 
	Demographic Questions. Participants will also complete demographic items including participant’s self-identified gender (male, female, non-binary, prefer not to say), years in age, and nationality (UK vs. other). 
Analysis Plan
	Exclusion Criteria. We will exclude participants a) failing aat least one of the five comprehension check, b) taking < 1/3 of the median study duration, cchecks twice (these are automatically excluded during recruitment), b) who are not matched with two partners (e.g., due to participant availability), dc) participants who show a duplicate in their Prolific ID (we will only keep the first observation), d) participants failing two attention checks (these are automatically excluded during recruitment). 
	Calculation of Variables. We will calculate a compliance score in each round and for each individual based on the reported company income / actual(R) / true company income. (I). Two of the Honesty-Humility items will be reverse-coded, and all four items averaged into an Honesty-Humility score. The three guilt and the three anger items will be averaged into a guilt and anger score. For all scores, reliabilities will be assessed using McDonald’s w. 
Statistical Tests
	For all analyses, we will set our alpha level at 0.05. Given the expected distribution of compliance scores based on previous studies (e.g., Zickfeld et al., 20242025), most main analyses will be computed using an ordered beta regression model in the glmmTMB package (Bolker, 2016).(Bolker, 2016). We will add random intercepts according to participants nested in triads for all models. For all models we will compute average marginal effects using the marginaleffects package (Arel-Bundock, 2023). (Arel-Bundock, 2023). All analyses will be performed in the statistical environment R (version 4.2.1; R Core Team, 2022).
	Manipulation check. We will compute a multilevel model with social commitment as the outcome and payoff structure as the predictor. We will repeat the model by adding punishment (contrast coded: punishment risk -2/3 vs. 1/3 vs. 1/3; punishment type: 0 vs. –½ vs. ½) in a second step(no punishment) vs. 1/3 (individual punishment) vs. 1/3 (group punishment); punishment type: 0 (no punishment) vs. –½ (individual punishment) vs. ½ (group punishment)) in a second step. We will compute two models, one with social commitment before the game as the outcome and one with social commitment after the game as the outcome. We follow up with post-hoc comparisons comparing each treatment to the baseline (Ind-No). Using Tukey adjustment to adjust for multiple comparisons. In addition, we will run one model with difference in social commitment (pre vs. post) as the outcome and payoff structure, punishment, and their interactions as predictors.  
	H1. We will compute an ordered beta regression with compliance rate as the DV and payoff structure (individual: 0; group: 1) as the predictor focusing only on participants in the no punishment treatments. 
	H2-H3 & H4. We will compute an ordered beta regression with compliance rate as the DV. We will add punishment (no vs. individual vs. group) as the predictor with two contrast codings (punishment risk -2/3 vs. 1/3 vs. 1/3; punishment type: 0 vs. –½ vs. ½). 
	H4H3 & H5. We will compute an ordered beta regression with compliance rate as the DV. As predictors we will add payoff structure (individual: 0; group: 1) and punishment (punishment risk -2/3 vs. 1/3 vs. 1/3; punishment type: 0 vs. –½ vs. ½) and their interactions. To test for the absence of an interaction effect we set our smallest effect size of interest (SESOI) at h2 = .007008 (Cohen’s f = .08509; Cohen’s d = .1718) based on previous findings and average effect sizes in the literature (Aguinis et al., 2005; Lovakov & Agadullina, 2021)(Aguinis et al., 2005; Lovakov & Agadullina, 2021). We will test for equivalence using the marginaleffects package.     
	Actual Punishment.H6. We will repeatcompute an ordered beta regression with compliance as the full model from H4DV and add a factor coding for whether punishment was enacted in the specific round (no: 0; yes: 1) and its two-way interactions with payoff structure and punishment.(individual: 0; group: 1) as the predictor, focusing only on participants in the group punishment treatments. 
	Honesty-Humility. We repeat the full model in H4H3/H5 with Honesty-Humility (mean centered) as an additional predictor and its interaction with payoff structure and punishment. 
	Time. We repeat the model in H4H3/H5 with a variable coding for round number of round and its interaction with payoff structure and punishment. 
	Moral Emotions. We repeat the full model in H4 with felt guilt or felt anger as outcomes in two separate models. In addition, we will conduct a moderated mediation model with payoff structure as the predictor (individual 0, group 1), felt guilt and anger as the mediators, and compliance rate as the outcome. We will add punishment risk and punishment type (punishment risk -2/3 vs. 1/3 vs. 1/3; punishment type: 0 vs. –½ vs. ½) as moderators of the predictor mediation path in two separate models (one with punishment risk, one with punishment type). For the mediation model we will estimate three regression models. First, four multilevel models with guilt and anger as the outcome and payoff structure and its interaction with punishment risk or punishment type as predictors to estimate paths a. Second, an ordered beta regression with compliance rate as the outcome and payoff structure, guilt and anger as predictors to estimate paths b and c’. Third, an ordered beta regression with compliance rate as the outcome and payoff structure as the predictor to estimate path c. Indirect effects and their confidence intervals will be calculated using a Monte Carlo procedure based on the effects and standard errors (Falk & Biesanz, 2016).      

	Risk Aversion. We repeat the model in H3/H5 with the measure on risk aversion (mean centered) as an additional predictor and its interaction with payoff structure and punishment. 
	Demographics. We repeat the model in H3/H5 with gender (male: 0, female: 1), age (mean centered), and nationality (other: 0, UK: 1) as additional predictors and their interaction with payoff structure and punishment. We only include nationality if at least 10% of responses report a nationality different than the UK. 
	Moral Emotions & Stress. We conduct three multilevel regression models with moral anger, guilt, or stress as the dependent variable. As predictors we will add payoff structure (individual: 0; group: 1) and punishment (contrast coded: punishment risk -2/3 vs. 1/3 vs. 1/3; punishment type: 0 vs. –½ vs. ½) and their interactions. Further, we will conduct an ordered beta regression model with compliance as the DV and moral anger, guilt, and stress (mean centered) as predictors. 
Table 2. Study Design Template for the Proposed Study. 
	Research Question
	Hypothesis
	Sampling Plan
	Analysis Plan
	Rationale for deciding the sensitivity of the test for confirming or disconfirming the hypothesis
	Interpretation given different outcomes
	Theory that could be shown wrong by the outcomes

	RQ1.Manipulation Check. Are individuals showing more dishonest when deciding in acommitment to their group compared to individuallymembers in the different treatments?
	H1.Manipulation Check. Group payoff and group punishment increases dishonesty (i.e., non-compliance incommitment before the tax evasion game) compared to the individual payoff (baseline) for the no punishment treatment.). 
	We simulated a model accounting for our SESOI (d = .15) when testing H1 and observed 90% power at around 630 participants (Supplementary Note 1).Previous studies have found effect sizes between d = 0.20 and 1.01 for commitment ratings in group settings compared to individual baselines (Zickfeld et al., 2023). Given power simulations for the other models (Supplementary Material Note 1) we obtain a power of > 90% with the current sample size. 
	Ordered beta regression with participants nested in triads as random intercepts, payoff structure (individual: 0; group: 1) as the predictor and compliance rate as DV. We will only focus on the no punishment treatments.Multilevel model with social commitment before the game as the DV and payoff structure as the predictor in a first step. In a second step, punishment is added (contrast coded: punishment risk -2/3 vs. 1/3 vs. 1/3; punishment type: 0 vs. –½ vs. ½). We follow up with post-hoc comparisons comparing each treatment to the baseline (Ind-No). Using Tukey to adjust for multiple comparisons. 
	The smallest effect size of interest (SESOI) was set based on previous findings in tax-compliance studies (Zickfeld et al., 20242025). This was set to d = 0.15 for main effects and h2 = .007008 for interaction effects. Power simulations suggested that given the final sample size (N = 630) and the repeated design more than 90% power would be obtained.  
	H10The hypothesis is rejected if the main effect of payoff structure ispairwise comparisons with the group treatments (Gr-No, Gr-Ind, Ind-Gr, Gr-Gr) and the baseline are statistically significant and compliance rate, the 95% CI is not entirely included in the equivalence bounds, and social commitment is higher for individual payoffgroup treatments compared to group payoffthe baseline.  

H10The hypothesis is not rejected if the main effect of payoff structure90% TOST CI of the pairwise comparison is significantly smaller than the SESOI. entirely included in the equivalence bounds.  

	If the hypothesis is rejected, this would provide evidence against the theory that dishonesty increases in group contexts (Leib et al., 2021; Weisel & Shalvi, 2022).manipulation is considered successful. 

If the hypothesis is not rejected the manipulation is considered unsuccessful and we will investigate which treatments failed to increase feelings of commitment.  

	RQ1. Are individuals more dishonest when deciding in a group compared to individually?
	H1. Group payoff increases dishonesty (i.e., non-compliance in the tax evasion game) compared to the individual payoff (baseline) for the no punishment treatment.
	We simulated a model accounting for our SESOI (d = .15) when testing H1 and observed 90% power at around 630 participants (Supplementary Note 1, Supplementary Figure 1).
	Ordered beta regression with participants nested in triads as random intercepts, payoff structure (individual: 0; group: 1) as the predictor and compliance as DV. We will only focus on the no punishment treatments.
	See above.  
	H10 is rejected if the main effect of payoff structure is statistically significant, the 95% CI is not entirely included in the equivalence bounds, and compliance is higher for individual payoff compared to group payoff.  

H10 is not rejected if the 90% TOST CI of the main effect of payoff structure is entirely included within the equivalence bounds. 
	If the hypothesis is rejected/not rejected, this would provide evidence for/against the theory that dishonesty increases in group contexts (Leib et al., 2021; Weisel & Shalvi, 2022). 

	RQ2. Does the risk of punishment reduce dishonesty?
	H2. A main effect of risk of punishment. Risk of punishment (vs. no punishment) reduces dishonesty (i.e., non-compliance)
	We simulated a model accounting for our SESOI (d = .15) when testing H1 and observed 90% power at around 630 participants (Supplementary Note 1).
	Ordered beta regression with participants nested in triads as random intercepts and compliance rate as DV. punishment (no vs. individual vs. group) as the predictor with two contrast codings (punishment risk -2/3 vs. 1/3 vs. 1/3; punishment type: 0 vs. –½ vs. ½).
	See above. 
	H20 is rejected if the main effect of punishment risk is statistically significant, the 95% CI is not entirely included in the equivalence bounds, and compliance rate is higher for punishment risk compared to no punishment risk.  

H20 is not rejected if the 90% TOST CI of the main effect of punishment risk is significantly smaller than the SESOI.entirely included within the equivalence bounds. 
	If the hypothesis is rejected/not-rejected, this would provide evidence confirming/ disconfirming utility-based models of dishonesty (Becker, 1968)(Becker, 1968) that expect a decrease of dishonesty with an increase of risk of punishment. 

	RQ3RQ4. Does groupindividual punishment more strongly decrease dishonesty compared to individualgroup punishment?
	H3H4. A main effect of type of punishment. GroupIndividual punishment will show stronger effects in reducing dishonesty compared to individualgroup punishment.
	We simulated a model accounting for our SESOI (d = .15) when testing H1 and observed 90% power at around 630 participants (Supplementary Note 1).
	
	See above.
	H30H40 is rejected if the main effect of punishment type is statistically significant, the 95% CI is not entirely included in the equivalence bounds, and compliance rate is higher for group punishment compared to individual punishment. 

H30H40 is not rejected if the 90% TOST CI of the main effect of punishment type is significantly smaller than the SESOIentirely included within the equivalence bounds.
	There is no explicit theory about more effectiveness of individual or group punishment strategies. However, since group punishment contains a higher risk of punishment, rejection of this hypothesis would provide evidence against utility-based models of dishonesty (Becker, 1968). 

	RQ4RQ3. Does group punishment or individual punishment interact with risk the effectiveness of punishment risk depend on the type of decision making?
	H40. We expect no H3. An interaction effect of type of punishment and payoff structure.  Group and punishment risk. Dishonesty will be higher for group payoff increases dishonestystructure compared to the individual payoff (across all structure when no punishment treatments).is possible (i.e., H1), but this will reverse for situations in which punishment is possible with the individual payoff structure showing higher dishonesty compared to the group payoff structure. 
	We simulated a model accounting for our SESOIthe expected interaction effect (h2 = .00701/.08) when testing H40H3 and observed 90%a power of 95% at around 600400 participants (Supplementary Note 1). 
	Ordered beta regression with participants nested in triads as random intercepts and compliance rate as the DV. As predictors we will add payoff structure (individual: 0; group: 1) and punishment (punishment risk -2/3 vs. 1/3 vs. 1/3; punishment type: 0 vs. –½ vs. ½) and their interactions.
	See above.
	H40H30 is rejected if the interaction of punishment typerisk and payoff structure is statistically significant. , the 95% CI is not entirely included in the equivalence bounds, and compliance is lower for group-based decision making for now punishment but higher for punishment. 

H40H30 is not rejected if the 90% TOST CI of the interaction effect of punishment type and payoff structure is significantly smaller than the SESOIentirely included within the equivalence bounds.
	There is limited theorization on If the interaction of punishment risk and punishment type. If H40hypothesis is rejected, this would provide evidence against the theory that the effect ofin general dishonesty increasing in groups (increases in group contexts (Leib et al., 2021; Weisel & Shalvi, 2022) is moderated by the enforcement of specific punishment typesbut provide more nuanced evidence that this could be depended on whether punishment is likely.

	RQ5. Does group punishment or individual punishment interact with risk of punishment?
	H4aH50. We expect anno interaction effect of risk and type of punishment and payoff structure.  Group payoff increases dishonesty compared to individual payoff, but only for no  (across all punishment or individual punishment. For group punishment, individual payoff increases dishonesty compared to group-payoff. treatments).
	We simulated a model accounting for the expected interaction effectour SESOI (h2 = .01/.08008) when testing H4aH50 and observed a90% power of 95% at 400around 600 participants (Supplementary Note 1). 
	
	See above.
	H50 is rejected if the interaction of punishment type and payoff structure is statistically significant.  

H50 is not rejected if the 90% TOST CI of the interaction effect of punishment type and payoff structure is entirely included within the equivalence bounds. 
	There is limited theorization on the interaction of punishment risk and punishment type. If H50 is rejected this would provide evidence that the effect of dishonesty increasing in groups (Weisel & Shalvi, 2022) is moderated by the enforcement of specific punishment types.

	
	
	
	
	
	
	

	RQ6. Is group punishment more effective for group-based decision making compared to individual decision making?
	H6. We expect group punishment to reduce dishonesty more strongly for the group payoff structure treatment compared to the individual payoff structure treatment.   

	We simulated a model accounting for our SESOI (d = .15) when testing H1 and observed 90% power at around 630 participants (Supplementary Note 1).
	Ordered beta regression with participants nested in triads as random intercepts, payoff structure (individual: 0; group: 1) as the predictor and compliance as DV. We will only focus on the group punishment treatments.
	See above.
	H60 is rejected if the main effect of payoff structure is statistically significant, the 95% CI is not entirely included in the equivalence bounds, and compliance is higher for group payoff compared to individual payoff.  

H60 is not rejected if the 90% TOST CI of the main effect of payoff structure is entirely included within the equivalence bounds.
	If this hypothesis is rejected this would provide evidence that group punishment can be effective for group-based decision making (Bonfim & Silva, 2019) 


Note. DV = Dependent variable; SESOI = smallest effect size of interest; CI = confidence interval; TOST = two one-sided t-tests
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