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Fairness norms and resulting behaviours are an important
prerequisite for cooperation in human societies. At the same
time, financial incentives are commonly used to motivate social
behaviours, yet it remains unclear how financial incentives
affect fairness-based behaviours. Combining a decision
paradigm from behavioural economics with hierarchical drift-
diffusion modelling, we investigated the effect of different
financial incentives on two types of fairness-based decisions in
four experimental groups. In two groups, participants divided
points between themselves and a disadvantaged person,
inciting fairness-based compensation behaviour, in two other
groups they divided points between themselves and a fairness
violator, inciting fairness-based punishment behaviour. In
addition, each group received financial incentives that were
either aligned or in conflict with the respective fairness-based
behaviour. This design allowed us to directly investigate how
different incentives shape the cognitive mechanism of fairness-
based decisions and whether these effects are comparable
across different fairness domains (fairness-based punishment
versus fairness-based compensation). Results showed that
offering conflicting incentives diminished fairness-congruent
decision behaviour and rendered the fairness-congruent
decision process less efficient. These findings demonstrate that
financial incentives can undermine fairness-based behaviour,
and thus are relevant for the development of incentive schemes
aimed at fostering cooperative behaviour.

1. Introduction

Fairness is one of the strongest social norms in social decision-
making. Documenting the importance of fairness as one of the

© 2023 The Authors. Published by the Royal Society under the terms of the Creative
Commons Attribution License http://creativecommons.org/licenses/by/4.0/, which permits
unrestricted use, provided the original author and source are credited.


http://crossmark.crossref.org/dialog/?doi=10.1098/rsos.211983&domain=pdf&date_stamp=2023-06-21
mailto:weiss_m11@ukw.de
http://orcid.org/
http://orcid.org/0000-0002-0569-0907
http://orcid.org/0000-0001-5696-6486
http://creativecommons.org/licenses/by/4.0/

key norms guiding human behaviour [1], fairness-based behaviours have been the focus of experimental [ 2 |
economist theories as well as research on social preferences (e.g. [2,3]). Following these theories, the
strength of the fairness norm is derived from the equality of resource allocation [4]. Accordingly,
individuals trade fairness concerns against their goal to increase material resources in order to pursue
more equal outcomes [4,5]. An equal distribution of resources is perceived as fair, especially for
unexpected gains (windfall money; principle of equality; [6]). In cases in which resources (i.e. money)
are earned from a real effort task, fairness is rather associated with the principle of equity, i.e. a fair
distribution of resources depends on the efforts of the stakeholders [7-10]. In many empirical studies,
fairness is investigated using paradigms from behavioural economics such as the dictator game
(where credits are allocated by only one person—the dictator or allocator; [11]) or the ultimatum game
(where one person—the proposer—proposes a certain distribution of credits or money and the other
person—recipient—can accept or decline the proposed share). Here, fairness is conceptualized as an
equal sharing of resources, i.e. as an equality norm or ‘egalitarian fairness norm’ [12]. This fairness
norm is violated by an unequal distribution of resources, in particular self-advantageous inequality
created by the norm violators [13,14].

Although participants on average do not choose the exact equal distribution (e.g. in the dictator game
on average 70% for the dictator herself leaving 30% for the receiver; [15]), there is ample evidence that
individuals react strongly when observing a violation of the egalitarian fairness norm (e.g. [16-20]).
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Often, observers of a norm violation can choose to either punish the norm violator [3,21-23] or to
compensate the disadvantaged [24,25]. Both fairness-based punishment and fairness-based
compensation can result in a deviation from the equality norm, i.e. the norm violator might end up
with less than the disadvantaged and the disadvantaged might end up with more than the norm
violator. Despite this inequality in the outcome, the act of punishment or compensation in response to
the norm violation is perceived as fairness-based behaviour (and may even be understood as a
situation-contingent norm itself; [26]).

In more detail, the option to punish observed unfairness has been investigated in so-called third-
party punishment games [27]. Here, participants can invest their own credit to sanction a norm
violation that affected other players [3,21-23]. The frequency and extent of fairness-based punishment
behaviour such as third-party punishment are shaped by the cost associated with the decision to
punish a norm violator [22,28-33] as well as individual differences in prosocial traits [34].

In recent years, an increasing number of studies have investigated the alternative option to react to an
observed violation of the egalitarian fairness norm, namely the option to compensate for the individuals’
disadvantage resulting from the norm violation (fairness-based compensation; [24,25]). There is evidence
that individuals prefer to compensate the victim of a violated fairness norm even when punishment
prevents future norm violations (e.g. [35]), and forgo more money to compensate others for unfair
pain stimulation than to alleviate their own pain [36]. These results suggest that compensating a
victim of unfair treatment is an important measure for achieving what is perceived as fair in this
specific situation by overruling one’s own profit.

Studies in which participants were able to choose between punishment and compensation have
yielded mixed results with evidence in favour of preferring punishment as well as preferring
compensation depending on the context [18,37-39]. Further, there are studies testing the consequences
of compensation behaviour as well as punishment behaviour to establish fairness for the third-party
decision-maker [22,40]. For instance, Raihani & Bshary [40] investigated how uninvolved bystanders
punish or reward third-parties who have punished unfair allocators, compensated unfairly treated
receivers or did not act at all. The results showed that bystanders rewarded third-parties more for
acting as opposed to doing nothing. Additionally, bystanders were more likely to reward another
player for third-party compensatory behaviour towards the receiver than for third-party punishment
of the unfair allocator. In line with these results, there is evidence that participants preferred
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individuals who compensated others compared with individuals who punished others across a
variety of economic paradigms [41]. This evidence indicates that compensatory action may be more
socially accepted than punitive action.

In sum, these previous studies indicate that restoring perceived fairness by punishment or
compensations is based on cost considerations for both types of behaviour. However, challenging
this view, there is also evidence showing that individuals maximize their own outcome instead
of choosing an equal distribution or compensating the victims of previous unfair behaviour (e.g.
[42-44]). These results suggest that reactions to a violation of the egalitarian fairness norm (such as
fairness-based punishment or fairness-based compensation) can be undermined by the selfish motive
of outcome maximization (e.g. the opportunity to gain additional financial reward). However, so far it
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Figure 1. Schematic illustration of the DDM. The DDM conceptualizes the decision-making process as a noisy accumulation of
information (blue line). This process can be characterized in terms of the speed of information uptake (v-parameter), the initial
bias towards one of the decision options (z-parameter), and the amount of information required until a decision is reached (a
parameter). Please note that values of the drift rate above the zero point of the accumulation process are positive, i.e. with a
drift towards the upper boundary (here, the fairess-congruent option, i.e. decisions in favour of the other in the compensation
groups and decisions in favour of the self in the punishment groups), and values below zero are negative [47], i.e. with a
drift towards the lower boundary (here, the fairness-incongruent option, i.e. decisions in favour of the self in the compensation
groups and decisions in favour of the other in the punishment groups).

remains unclear how financial incentives (inducing a selfish motive) affect the processing of decisions
that result in fairness-based punishment or compensation.

One promising approach to investigate the effect of one variable (here financial incentives) on specific
subcomponents of the decision process is drift-diffusion modelling (DDM). Drift-diffusion models use
the combined information of participants’ reaction times and choices to characterize how noisy
information is accumulated to select a choice option (here the decision to restore fairness via
compensation or via punishment) based on three different parameters (the v-, z- and a-parameters;
[45,46]; figure 1). The v-parameter (drift rate) describes the speed at which information is accumulated
to choose one of the options, i.e. the efficiency of the decision process itself. The z-parameter (initial
bias) reflects the initial decision preference, i.e. the extent to which an individual prefers one of the
decision options before making the decision. The third component, the a-parameter, quantifies the
amount of information required to choose one of the options. The higher the value the more careful
(conservative) the decisional style.

Recent studies using DDMs to model social decision processes have shown that the v-parameter, i.e.
the efficiency of the decision process (drift rate), can be influenced by whether a potential reward linked
to task performance will be paid out to themselves or another person [48], or whether the information
offered for choosing a certain option is linked to a desirable or an undesirable reward structure [49].
The z-parameter (initial bias) was also found to be affected by different types of reward and
motivation-related factor. Chen & Krajbich [50], for example, showed that participants with higher
baseline prosociality exhibit a larger initial bias towards making prosocial choices. Likewise, the
combination of social motives [51], a single peer’s decision behaviour [52] as well as social conformity,
i.e. group decision behaviour [53] can increase the bias towards the respective congruent choice
option. The role during norm violation, i.e. whether participants were in the role of the observer or
the victim altered both the v- and the z-parameter of the decision process [54]. Changes in the
decision threshold were less frequently reported (but see [54]).

Here we use DDM to investigate to what extent the cognitive mechanism of fairness-based decisions
changes if fairness is challenged or enhanced by a selfish motive, and whether these effects are
comparable in fairness-based punishment and fairness-based compensation.

To do so, we designed a paradigm in which the selfish motive of outcome maximization (i.e. a
monetary incentive for a certain behaviour, cf. [55-57]) is in conflict or aligned with either fairness-
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Table 1. Overview of the manipulation dimensions (incentive and fairness domain) resulting in four groups according to the
manipulation dimensions fairmess domain (faimess-based punishment versus fairness-based compensation) and incentive (for
decisions in favour of the other or decisions in favour of the self). The type of incentive is either aligned with fairmess-based
behaviour or in conflict with fairness-based behaviour.

fairess domain

incentive fairmess-based punishment fairness-based compensation
decisions in favour of the other incentivized conflict punishment group aligned compensation group
decisions in favour of the self-incentivized aligned punishment group conflict compensation group
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based punishment or with fairness-based compensation behaviour (table 1). Participants were assigned
to one of four groups. In all groups, participants divided points between themselves and two targets,
with the target varying by trial. In all groups, one of the targets was a previously uninvolved player
(‘baseline’). The other target was either the allocator or the recipient in-game the participant
previously observed. This resulted in four groups according to a two-by-two crossover design with
the factors of fairness domain (punishment versus compensation) and conflict degree (conflicting
versus aligned). Based on this design, we could directly compare how fairness-based punishment and
fairness-based compensation decision processes were altered by incentives that potentially enhance or
challenge the respective fairness norms.

The first group of participants divided points between themselves and a previously unfair allocator
(i.e. a person who should be punished to restore the fairness norm, figure 2, bottom left panel) as well
as themselves and a previously uninvolved player (baseline partner), and additionally receives
financial incentives for decisions in favour of the other (figure 2, bottom middle panel). Incentives
for decisions in favour of the other were in conflict with the fairness-based punishment behaviour
(i.e. the fairness-incongruent choice option) because they reward the decision that maximizes the
outcome of the allocator instead of punishing to restore fairness (conflict punishment group). A
second group of participants again divided points between themselves and the allocator and a
previously uninvolved player (baseline partner) but received financial incentives for decisions in
favour of the self. Incentives for decisions in favour of the self were aligned with fairness-based
punishment (i.e. the fairness-congruent choice option) because they rewarded the decisions that
minimized the outcome of the allocator (aligned punishment group). A third group of participants
divided points between themselves and a previously unfairly treated receiver (receiver, i.e. a person
that should be compensated to restore the fairness norm, figure 2, bottom left panel) as well as a
previously uninvolved player (baseline partner, figure 2, bottom middle panel), and additionally
received a financial incentive for decisions in favour of the other (i.e. the fairness-congruent choice
option). This incentive was aligned with fairness-based compensation because it rewarded the
decisions that maximized the outcome of the receiver (aligned compensation group). A fourth group of
participants again divided points between themselves and the receiver and a previously uninvolved
partner (baseline partner) but received incentives for decisions in favour of the self (i.e. the fairness-
incongruent choice option). These were in conflict with fairness-based compensation because they
rewarded the decisions that minimized the outcome of the receiver instead of compensating this
person (conflict compensation group).
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1.1. Manipulation check

As a prerequisite for interpreting the results, we assumed that the fairness norm increases the likelihood
to decide in favour of the self towards the allocator (fairness-based punishment) and increases the
likelihood to decide in favour of the other towards the receiver (fairness-based compensation) as
compared with the respective baseline partner without previous fairness association (hence, aligned
incentives increase the frequency of fairness-congruent responses). We further assumed that higher
incentives to choose in favour of the self should increase the frequency of decisions in favour of the
self, and higher incentives to choose in favour of the other should increase the frequency of decisions
in favour of the other.
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Figure 2. The trial procedure of the observation phase (top), example trials of the decision task for all groups (bottom), and the
different experimental conditions (types of the receiver) in the punishment groups (blue arrow) and the compensation groups
(orange arrow). Each trial of the observation phase (top) started with a fixation period. Then, participants observed allocation
decisions in a binary dictator game, most of which were unfair (80% unfair, 20% fair). In the example trial shown here, the
allocator assigned 102 points to the receiver and 498 points to the self. The decision of the allocator was highlighted by a
green rectangle. After having observed the decision of the allocator, participants were asked to rate the faimess of the
decisions on a 9-point scale ranging from very unfair (—4) to very fair (+4). In the decision task (bottom), participants were
the allocators. In the two punishment groups, they divided points between themselves and the allocator of the previous
observation phase (left panel) or to self and a previously uninvolved player (baseline partner; middle panel). In the two
compensation groups, participants divided points between themselves and the receiver of the previous observation phase (right
panel) or to the self and a previously uninvolved player (baseline partner; middle panel). The type of receiver (allocator of the
observation phase versus uninvolved player; receiver of the observation phase versus uninvolved player) was indicated by a cue
following the fixation period. In parallel, the incentive was shown (varying between 0 and 500 points). Depending on the
experimental condition (table 1), the incentive was provided for decisions in favour of the self or in favour of the other. Next,
participants were presented with the decision options, and allocated points in favour of the self or in favour of the respective
other (allocator/receiver of the observation phase; uninvolved player). The decision was highlighted by a green rectangle.

1.2. Hypotheses

The hypotheses refer to the trials with allocations towards the allocator/receiver. For the two conflict
groups (conflict punishment group, conflict compensation group), we hypothesized less frequent decisions
in favour of the self in the conflict punishment group and less frequent decisions in favour of the other
in the conflict compensation group as compared with the respective aligned groups (aligned punishment
group, aligned compensation group) (H1). This effect should be stronger, the larger the respective trial-
wise incentive (H2). Further, we hypothesized that the effect of conflict on the participants” decisions
would be different in the fairness-driven punishment domain compared with the compensation
domain. Accordingly, the conflict punishment group versus aligned punishment group contrast
(punishment domain) should be different from the conflict compensation group versus aligned
compensation group contrast (compensation domain; H3).

According to the DDM, an incentive-induced conflict (i.e. effects in line with H1) may be reflected by
(i) a reduced speed of information accumulation towards the congruent option (H4) (i.e. reduced
v-parameter towards the congruent decision option due to a reduced motive to punish or to
compensate due to the conflicting incentive, cf. [49]), (ii) a shift of the starting point away from the
congruent decision option (H5) (i.e. decreased z-parameter with respect to the congruent decision
option due to a reduced motive to punish or to compensate due to the conflicting incentive, cf. [51]),
or (iii) the assumed alterations in both parameters.

Further, we hypothesized that differential effects of conflict degree in the different fairness domains
may be reflected by different degrees of influence on the, respectively, altered parameter(s) (H6).
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2. Material and methods

2.1. Power analysis

To estimate the sample size, we used the ‘simstudy’ package [58] in Rstudio [59] to simulate data and
‘simR’” [60] to compute power calculations. The simulations (code openly available at https://osf.io/
bgka8) were based on our hypothesized effects informed by previous studies [51,61-63]. We thus set
the expected probabilities for decisions in favour of the other at 65% in the two compensation groups
and at 45% in the two punishment groups. In accordance with a larger effect of conflicting incentives
in the punishment domain, we weighted the effect of incentive level on participants’ decision
behaviour with 0.25 in the conflict punishment group and 0.15 in all other groups. The model on which
the estimations were based was specified as follows:

response ~ conflict_degree * fairness_domain + conflict_degree * incentive_level + (1[id).

Thus, participants’ responses (congruent option versus incongruent option) were predicted by the
fixed effects conflict degree, fairness domain, incentive level, as well as the interaction of conflict
degree and fairness domain and conflict degree and incentive level. Participants were included as a
random intercept.

With N =30 per group, i.e. 120 participants in total, the achieved power for the interaction between
the fairness domain and conflict degree was 95% (95% CI [88.72, 98.36]) and greater than 99% (95% CI
[96.38, 100]) for the interaction between conflict degree and incentive level; for details of the models, see
‘Confirmatory analyses’. We continued recruitment until we obtained complete data from 120
participants (i.e. 30 per group) who passed all attention checks (see ‘Data analysis’).

2.2. Participant details

All participants were native German speakers, in the age range between 18 and 45 years. All participants
gave informed consent. The study was approved by the Ethics Committee of the Faculty of Psychology of
the University of Wiirzburg (GZEK 2021-47). Participants received monetary compensation of 3€, plus
payout from two randomly chosen trials of the decision task and a possible incentive. In sum, they
received between 3.70 and 13.20€ depending on their decisions (for details, see ‘Decision task’). The
whole experiment took approximately 30 min.

2.3. Experimental procedure

To assess the effect of the fairness norm and its interaction with financial incentives in a large and diverse
sample (there is evidence for great variety in third-party punishment for unfair behaviour at least in the
ultimatum game across different populations [64]), we developed an online version of the task and
collected data for the different groups via an online platform (www.clickworker.com). Our own
previous studies and the studies of others [65] have verified the quality and temporal accuracy of data
acquired in online paradigms on this platform.

For a clear interpretation of potential effects in the decision phase, it is important that all participants
observe the same decision pattern (80% unfair decisions) in the observation phase. To achieve that,
participants were presented with a selection of binary dictator game decisions that were collected in
our laboratory before the online study (see e.g. [66,67] for a comparable approach). The payout
resulting from this study was transferred to the laboratory participants. The payout resulting from the
receiver and the baseline partner were transferred to other online participants. Participants were
informed that they would observe a selection of decisions of individuals who played the game before
in the laboratory and who received the payout of two randomly selected trials. Participants were
informed immediately after the decision task, that the selection of the observed decisions was biased
such that all participants observed the same frequency of decisions in favour of the self.

In each of the four groups, the study consisted of an interaction partner observation phase (figures 2
and 3), followed by the decision task. During the observation phase, participants observed how one
person (allocator) made decisions in favour of the self at the cost of another person (receiver). After
the observation phase, all participants performed the identical decision task in which they could
allocate points in favour of themselves or in favour of other players. In a two x two design (table 1),
half of the participants divided points between themselves and the previously observed allocator
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Figure 3. Exemplary experimental procedure. Each participant was assigned to one of four groups. During the observation phase, in
which the participant was merely in the observer role, the fairness motive was associated with two other players (the allocator or the
receiver). In the following decision task, participants were in the role of the allocator and divided points between themselves and the
previously observed fairness partner (allocator or receiver) as well as themselves and a baseline partner (previously uninvolved player).
Depending on the group assignment, participants were offered trial-by-trial varying incentives for making decisions in favour of the self,
or for making decisions in favour of the other. For details regarding each task, please refer to figure 2.

(conflict punishment group and aligned punishment group) and the other half made the same decisions
towards the previously observed receiver (conflict compensation group and aligned compensation group).
According to conflict degree, participants in the aligned punishment group and the conflict compensation
group were incentivized for making decisions in favour of the self, while the conflict punishment group
and the aligned compensation group were incentivized for making decisions in favour of the other.
Incentives were thus either in conflict or aligned with the respective fairness-driven behaviour. In all
groups, participants made the same decisions towards the respective fairness partner as well as
towards a new player they had not observed before (baseline partner).

Participants and the other players were assigned their different roles in each of the phases
(observation phase and decision phase) by a manipulated assignment. In the observation phase, the
participant was assigned the observer role while the other two ostensible players were assigned the
decider role. In the decision task, the participant was assigned the decider role.

After completing the tasks, participants were asked to fill out the trait items of the German version of
the state-trait-anger-expression-inventory (STAXI; [68,69]), the justice sensitivity short scales [70] and the
subscale altruism of the revised version of the prosocial tendencies measure [71,72].

2.4. Reward structure

Participants’ trial-by-trial reward and corresponding payout were influenced by the trial-wise incentive
level as well as the respective point distributions (figure 4).

2.5. Incentive levels

The incentive level varied trial-by-trial. It comprised six levels ranging from 0 to 500 points in steps of
100, with 10 trials per level.

2.6. Distributions

In order to control for the effects of inequality aversion, which describes people’s tendency to prefer equal
allocations and avoid unequal allocations [4], equal and unequal point distributions equally often
constituted the option in favour of the self and in favour of the other. That is, the in favour of the self
option could either be an unfair point distribution (more points for the participant) or an equal
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decision type of the trial
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points distributions in the - or or
drawn trial (splits of 500-700 unfair option hyperfair option
points, self : other) (approx. 70 :3 0) (approx. 30 : 70)
payout resulting from the | trialwise incentive paid  trialwise incentive not
trial-specific incentive level paid

E =360 + 250 points E =240 + 0 points

Figure 4. Overview of the reward structure. (a) In the two groups, in which decisions in favour of the other are incentivized (conflict
punishment group, aligned compensation group), participants received their payout based on the points of the chosen distribution.
Additionally, they received the payout based on the trial-specific incentive for the drawn trial(s) in which they chose in favour of the
other. (b) In the two groups, in which decisions in favour of the self were incentivized (aligned punishment group, conflict
compensation group), participants received their payout based on the points of the chosen distribution. Additionally, they
received the payout based on the trial-specific incentive for the drawn trial(s) in which they chose in favour of the self.

distribution (approximately equal amount of points for the participant and the respective partner). The
in favour of the other option could be either equal or a hyperfair point distribution (more points for the
respective partner). Therefore, decisions in favour of the other and in favour of the self in our task
were always relative to the two options that were presented in the respective trial.

These options were created based on different distributions of splits of 500-700 points in steps of 10
points. The unfair distributions yielded split ratios of 70:30 (self : other) with a jitter of 5% (e.g. the
participant would receive 449 points and the partner 201 points when splitting 650 points). The
hyperfair distributions yielded the opposite split ratio of 30:70 with a jitter of 5% (i.e. this would for
example entail a gain of 192 points for the participant and 488 points for the partner when splitting
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680 points). The equal distribution referred to distributed points at a ratio of approximately 50: 50 (e.g. [ 9 |
283 points for the self and 277 points for the other when splitting 560 points). We used a range of +5% to
avoid a decline in attention to task, which might occur if options were exact multiples of 10 across all
trials or if participants would face exactly equal options in the equal distributions.

In each trial, an equal distribution of points was simultaneously shown with either an unfair or a
hyperfair distribution. As a result, the in favour of the other option could either correspond to the
hyperfair distribution (in trials showing a hyperfair and an equal distribution) or to the equal
distribution (in trials showing an equal and an unfair distribution). The in favour of the self option could
correspond to the unfair distribution (in trials showing an unfair and equal distribution), but also to
the equal distribution (in trials showing an equal and a hyperfair distribution). This experimental set-
up allowed us to disentangle the effect of the preference for more equal decision options and the
preference for a decision in favour of the self versus in favour of the other.

Each incentive level (0-500 points, i.e. six levels) was paired 10 times with each of the two possible
combinations of distributions (i.e. hyperfair versus equal and unfair versus equal), resulting in 10
(number of repetitions) x 2 (distribution combinations) x 6 (incentive levels) = 120 trials per interaction
partner.

sosy/{euinof 610 Buiysiggndgaposiefor

2.7. Decision task

The decision task (figure 2, bottom panels) was a modified version of a two-alternative-forced-choice
adaptation of the commonly used dictator game [11], which has been successfully used in previous
studies [50,73]. The task was identical in all groups. In each trial, participants divided the money
between themselves and their respective partner. Participants could choose between two distribution
options, one of which was in favour of the other and one in favour of the self.

After an initial fixation cross (1000 + 300 ms), an icon cue indicated the person who was affected by
the subsequent decision (allocator or receiver or baseline partner), and at the same time, the amount of
the incentive associated with the current trial was displayed next to the icon (1000 ms). Afterwards, the
allocation options were presented using different colours for the different players, and the participants
made their decision by pressing the left or right arrow key within 4000 ms. The position of the two
allocation options was randomized across trials to minimize response biases due to motor habituation.
After the participants had responded, but at the earliest after 1000 ms (to avoid careless responding), a
green box appeared for 1000 ms around the selected allocation. The decision task consisted of 120
decisions towards the allocator/receiver and 120 decisions towards the baseline partner in random
order (i.e. 240 trials in total).

Before starting the experiment, participants conducted 12 practice trials (six for the observation phase
and six for the decision task). Additionally, we randomly placed six control trials as a means to ensure
data quality (i.e. to detect careless responding, see below). These control trials were constructed such that
the same option maximizes the participant’s and the partner’s points. Thus, not choosing the mutually
beneficial option that is most profitable for both players would indicate sloppy responding.

Together, the decision task consisted of 240 experimental trials (i.e. 2 partners, 6 levels of incentive, 2
pairings of decision option distributions and 10 repetitions of each trial), 20 observation trials, 12 practice
trials and 6 control trials, resulting in a total of 278 trials. In the case of missed trials (i.e. response time
greater than 4000 ms), a repeat loop ensured that the participants reached a total of 120 trials per partner.
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2.8. Observation phase

In the observation phase, participants observed the repeated decisions made by an unfairly behaving
allocator (allocator) towards the unfairly treated receiver (receiver). Each observation trial started with
a jittered (1000 =300 ms) fixation cross followed by the two options for the ostensible allocator (in
favour of the self and in favour of the other). The option selected by the allocator (green rectangle)
was displayed for 1000 ms (figure 2, top panel). The following rating scale was shown for a
maximum of 6s. Participants evaluated the fairness of the decision (‘How fair was the deal?’ in
German). The scale ranged from —4 (very unfair) to +4 (very fair) and was visually displayed in steps
of 1. The fairness ratings were added to ensure that participants paid attention to the distribution of
credits during the observation phase, which was crucial for implementing our experimental
conditions. The observation phase contained 20 trials, with 16 decisions in favour of the self (80%)
and 4 decisions in favour of the other (20%) made by the allocator. Analogously to the distributions
in the decision task, 10 of these trials had the distribution pairing hyperfair versus equal with 8 being



decided in favour of the self (allocator) and 2 being decided in favour of the other (receiver). The other 10 [ 10 |
trials had the distribution pairing unfair versus equal with 8 being decided in favour of the self (allocator)
and 2 being decided in favour of the other (receiver).

2.9. Payout

Participants received a show-up fee of 3€ for participating in the experiment. In order to ensure that
participants regarded all trials as equally relevant for additional payout, they were told that two of
the decisions they made (after the practice trials) would be randomly selected and would serve as
additional payout resulting in an additional 0.70-2.60€ per trial, with 100 points corresponding to 0.50
€ rounded to the next 0.10€ amount, depending on the trials drawn.

Likewise, participants were told that they would receive the additional payout associated with the
incentive level in the trials drawn if their decision corresponded to the incentive criterion (i.e. they
received the incentive of that trial if they made the decision in favour of the other in the aligned
compensation group and the conflict punishment group and if they made the decision in favour of the self
in the conflict compensation group and the aligned punishment group). Here too, 100 points corresponded
to 0.50€, resulting in an incentive-based pay-out of an additional 0-2.50€.

Hence, overall, participants received 3.70-13.20€ for participation, depending on the trials drawn and
the participants” decision behaviour.

A participant’s payout in group g based on drawn trial 7 payout,, can be described in terms of the
following equation:
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{points_(dg) + incentive(dy,)} x 0.005, if T(dgn) =,
payout — o Tself 8 . 8 8
gn {points_(dg,)} * 0.005, if T(dgn) # Ly’

with d,,, = chosen distribution in drawn trial # for participants in group g, T(d,y) the decision type of the
drawn trial 7 in group g (i.e. in favour of the self or in favour of the other) and I, the group-specific
incentivized decision type (i.e. in favour of the self in the aligned punishment and conflict
compensation groups and in favour of the other in the conflict punishment and the aligned
compensation groups).

2.10. Data preparation

We excluded the entire datasets of participants who have failed to choose the mutually more profitable
option in at least two of the six control trials. This exclusion criterion was implemented in the online
experiment, such that we only stored datasets that met this criterion. Participants with an average
response time of less than 500 ms were also excluded, as it could not be ensured that they completed
the task carefully. In the 120 valid datasets obtained from clickworker, no participant had to be
excluded based on this second criterion.

Participants’ decisions in favour of the other versus in favour of the self option were recorded in order to
correspond to our framework of fairness-driven behaviour and enable comparison across the two fairness
domains. Therefore, we computed the variable ‘response’ (congruent option chosen versus incongruent
option chosen) based on the combination of the fairness domain (punishment versus compensation) and
incentive (in favour of the other versus in favour of the self). Thus, a value of 1 means that the participant
chose the respective congruent option (i.e. the in favour of the other option in the compensation groups and
the in favour of the self option in the punishment groups) and a value of 0 reflects the participants” decision
of the respective incongruent option (i.e. the in favour of the other option in the two punishment groups and
the in favour of the self option in the two compensation groups).

2.11. Data analysis

Data curation and analyses were conducted in RStudio [59] using the Ime4 package [74]. DDM was
conducted using the python implementation of HDDM [75].

2.12. Details of the drift-diffusion modelling

The parameters for DDM were derived from the participants” decisions and reaction times. We applied
hierarchical drift-diffusion modelling (HDDM), which is a version of the classical DDM that exploits



between-subject and within-subject variability using Bayesian parameter estimation methods [76]. [ 11 |
Hierarchical DDM already yields robust results at trial numbers around 40 [75] and reaches the
plateau of near-optimal parameter estimation between 80 and 100 trials. Including 120 trials in the
present paradigm should hence allow for robust and reliable parameter estimation. Based on the
power analysis, a true choice effect should be detected with a 99% probability. Since DDM combines
the information of reaction time and choices, it is more sensitive to potential effects than mere choice
data alone (e.g. [46]). Reliable estimation of the underlying choice parameters should hence uncover
the potential effects of monetary incentives on the fairness-based punishment and fairness-based
compensation decision process.

We followed the recommendation of other studies using paradigms with identical experimental
setting across conditions and estimated one #, parameter across all conditions [77-79]. This parameter
indicates the duration of all extra-decisional processes such as basic encoding or motor processes [80].
Likewise, since our hypotheses focused on the v-parameter and the z-parameter, the a-parameter was
fixed across all conditions.

The models were compared using the deviance information criterion (DIC; [81]). More recently, the
Watanabe Akaike/widely applicable information criterion (WAIC) has been used more frequently (e.g.
[82,83]). However, DIC and WAIC appear to practically show high consistency [84]. We hence focused
on the DIC for model comparison. If the DIC of the more complex model was 10 higher than the
comparison model, the more complex model was selected [85]. If not, model averaging was used in
order to obtain the relevant parameter traces for hypothesis testing.

Model convergence was checked by visual inspection of the estimation chain of the posteriors, as well
as by computing the Gelman-Rubin Geweke statistic for convergence (all values less than 1.01; [86]).
Hypotheses were tested by comparing the traces of the relevant parameters based on the winning
model(s). A difference was assumed to be ‘significant’ if the probability for the two traces to not
overlap was higher than 95% [75].

Based on previous studies employing a comparable task [51,63,73], participants have a slight bias
towards making decisions in favour of the other. This bias, however, was smaller in online
participants [63]. That is, in the online setting, participants chose the option in favour of the other in
about 65% of the trials. Offering an additional incentive for making decisions in favour of the other
increased the probability of making a decision in favour of the other by 12% in a laboratory study
[62]. Given these results, a floor or ceiling effect based on the additional incentive should be unlikely
in this study.

In this study, we also activated the fairness norm either promoting fairness-based punishment or
fairness-based compensation. In order to test this unknown effect, we included a baseline partner
towards whom the fairness norm was not experimentally activated. Taken together, previous results
allowed for an estimation of neutral behaviour as well as incentive-driven behaviour on a group level
and the baseline partner allowed for an estimation of the effect of the respective fairness-based
behaviour on a subject level. With respect to the estimation of the DDM parameters, even the
condition with the largest number of congruent responses should not pose a problem, since model
estimation is robust even for over 90% accuracy [47].
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2.13. Confirmatory analyses
2.13.1. Manipulation check

In order to test for the main effects of fairness motive and conflict degree, for each fairness domain we
conducted one logistic mixed models analysis with interaction partner (allocator/receiver versus
baseline) and conflict degree (conflict versus aligned) as fixed effects and distribution type (four
levels: 50:50 versus 90:10, 50:50 versus 70:30, 50:50 versus 30:70, 50:50 versus 10:90) as random
slope, participant as random intercept and participants’ responses (congruent versus incongruent) as a
binary-dependent variable.

2.13.2. Hypothesis testing

All analyses were performed only for the trials with the allocator and receiver as targets. According to
our hypotheses for the fairness-driven punishment domain, we expected a main effect of conflict
degree with a decreased number of congruent decisions in the conflict punishment group and the
conflict compensation group as compared with the aligned punishment group and the aligned compensation



group (H1). This effect should be stronger for larger incentives (H2). Further, we hypothesized that the [ 12 |
effect of conflict on the participants” decisions would be stronger in the fairness-driven punishment
domain than in the compensation domain (H3). In order to test these hypotheses, we conducted a
logistic mixed model analysis with the factors conflict degree (conflict versus aligned), fairness
domain (punishment versus compensation) and incentive level (six levels: 0, 100, 200, 300, 400, 500),
and the two-way interactions between incentive level x conflict degree and conflict degree x fairness
domain as fixed effects, participant as random intercept and participants’ responses (congruent versus
incongruent) as a binary-dependent variable. H1 would be confirmed if we observed a significant
main effect of conflict degree and H2 would be confirmed if we observed a significant conflict
degree x incentive level interaction. H3 would be confirmed if we observed a significant interaction
between conflict degree and fairness domain.

In the next step, we tested whether the conflict between the fairness motive and outcome
maximization differentially influenced components of the congruent versus incongruent decision
processes in the two different fairness domains. To this end, we compared seven different DDMs.

Specifically, we compared the null model (MO, all parameters fixed across all conditions) with two
sets of hierarchical DDMs (table 2 for overview). The first set of models assumed the v-parameter to
vary by conflict degree (V1) or by conflict degree and fairness domain (V2). The second set of models
assumed the z-parameter to vary by conflict degree (Z1) or by conflict degree and fairness domain (Z2).
H4 (conflict modulates v-parameter) would be confirmed if one of the V models was among the
winning models according to the DIC, and Ucongruent Was greater than incongruent (-8 (P(Ucongruent) >
P(Vincongruent)) > 95%). H5 (conflict modulates z-parameter) would be confirmed if at least one of the Z
models was among the winning models, and Zeongruent Was greater than zincongruent (i-€. (P(Zeongruent) >
PQZincongruent) >95%). H6 (conflict modulates v-parameter and z-parameter) would be confirmed if
both criteria were met. Finally, H7 (the two fairness domains are differentially affected) would be
confirmed if either model V2 and/or model Z2 was the winning model and P((Vaiigned punishment) =
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(Uconﬂict punishment)) - ((valigned Compensation) - (vconﬂict compensation)) >95% and/ or P((Za]igned punishment) -
(Zconﬂict punishment)) - ((Za]jgned comper\sation) - (Zconﬂict compensation)) >95% or vice versa (table 3).

3. Results
3.1. Manipulation check

To test the differential effect of monetary incentives on response behaviour, we conducted a logistic
mixed model with response (congruent versus incongruent) as a dependent variable and interaction
partner (baseline versus fairness partner), conflict degree (aligned versus conflict) as predictors.
Interaction partner x conflict degree was included as fixed effects, participant as a random intercept,
and distribution type as random slope (four levels: 50:50 versus 90:10, 50:50 versus 70:30, 50:50
versus 30:70, 50:50 versus 10:90). For the punishment domain, results showed a tendency for more
aligned responses towards the fairness partner than the baseline partner (6=0.16, s.e.=0.09, z=1.75,
p=0.08), significantly less aligned responses in the conflict groups than in the aligned groups (8= —
1.55, s.e.=0.56, z=—-2.77, p=0.006) and a trend for an interaction effect (3=-0.23, s.e.=0.12, z=—
1.95, p=0.05). For the compensation domain, results also showed a tendency for more aligned
responses towards the fairness partner than the baseline partner (§=0.15, s.e.=0.08, z=1.82, p=0.07),
significantly less aligned responses in the conflict groups than in the aligned groups (8=-3.57, s.e. =
0.70, z=-5.08, p<0.001) and an interaction effect (=0.31, s.e.=0.13, z=2.33, p=0.02). The results
confirm that the monetary incentives affected participants’ responses, but do not test the successful
implementation of the fairness manipulation. To rectify this, we added a logistic mixed model
analysis with the binary-dependent variable decision (in favour of the other versus in favour of the
self), the fixed effects fairness domain (compensation versus punishment), interaction partner
(baseline versus fairness partner) and their interactions, and participant as random intercept. Note
that this analysis deviates from the set of preregistered analyses. Results showed a significant
interaction between the interaction partner and fairness domain (f=-0.13, s.e.=0.06, z=-2.14, p=
0.03). Post hoc inspections revealed that this effect is probably based on a higher mean frequency of
prosocial decisions towards the fairness partner than the baseline partner in the compensation domain
(fairness partner: 0.33; baseline partner: 0.30), 95% confidence intervals, however, overlap (fairness
partner: [0.17, 0.52]; baseline partner: [0.19, 0.58]). This indicates that the difference between the
fairness partner and baseline partner in the compensation domain may only be significant relative to
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Table 3. Set of hierarchical DDMs: A null model (BO, all parameters fixed across all factor levels) was compared together with m
three models allowing the v-parameter to vary by conflict degree (V1) or by conflict degree and faimess domain (V2). It was
also compared together with two models allowing the z-parameter to vary by conflict degree (Z1) or conflict degree and fairness
domain (Z2).

models specification
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the punishment domain (fairness partner: mean = 0.26; 95% CI=1[0.15, 0.46]; baseline partner: mean =
0.26, 95% CI=1[0.15, 0.45]). We next tested whether the type of incentive (for decisions in favour of
the self versus for decisions in favour of the other) was successfully implemented for both fairness
domains. In this vein, we conducted a logistic mixed model with a decision as the dependent
variable, fairness domain, incentive type and their interaction as fixed effects, and participant as a
random intercept. Results showed that the groups with an incentive in favour of the other decided
more frequently in favour of the other than the groups with an incentive in favour of the self (main
effect of incentive type: §=2.20, s.e.=0.52, z=4.22, p <0.001). The main effect of fairness domain and
the incentive type x fairness domain interaction were not significant (ps > 0.35).
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3.2. Confirmatory analyses

3.2.1. Decision behaviour

Using the model as specified in the study design table (table 2), we tested the hypotheses that were
formulated in the theoretical section of this registered report. As predicted, conflicting monetary
incentives diminished fairness-based behaviour (main effect of conflict degree: f=-2.01, s.e.=0.50,
z=—-4.04, p<0.001). Confirming H2, we observed an increasing effect of conflicting incentives with
increasing incentive levels (incentive level x conflict degree interaction: 3= —0.21, s.e.=0.04, z=—-4.95,
p<0.001). The effect of conflict was comparable between the compensation domain and the
punishment domain, contradicting the assumption formulated in H3 (fairness domain x conflict
degree interaction: f=0.36, s.e.=0.70, z=0.52, p=0.61, table 4 for full results and figure 5 for
visualization).

3.3. Drift-diffusion modelling

We next tested our hypothesis with regard to the fairness-based decision process. Model comparison of
the five estimated models (cf. table 2) based on the DIC values (table 5 for an overview of DIC values)
showed that model V2, the model allowing the drift rate v to vary by conflict degree and fairness domain,
best explained participants’ behaviour. Hence, we used the parameter estimates of model V2 to test
further hypotheses.

The model comparison showed that conflicting incentives most strongly influence the decision
process with regard to the speed of information accumulation, i.e. the v-parameter. Comparing the
estimated v-parameters showed that the speed of information accumulation was higher in the two
aligned groups than in the two conflict groups (99.5% probability of the parameters Vajgnea being
greater than v.onaic based on the posterior distributions, see section ‘Details of the drift-diffusion
modelling’). This result lends support for H4, in which we hypothesized that conflicting incentives
reduce the efficiency of choosing the fairness-congruent decision option. Moreover, for both the
aligned as well as the conflict groups, the v-parameter was larger in the punishment domain as
compared with the compensation domain.

Based on the model comparison results, the hypothesis that conflicting incentives reduce the initial
bias towards the congruent decision option (H5) was not confirmed.



Table 4. Results of the logistic mixed model with a response (congruent versus incongruent) as a dependent variable, conflict
degree (conflicting versus aligned), fairness domain (punishment versus compensation), incentive level (0-500), the conflict

degree x faimess domain interaction, and the conflict degree X incentive level interaction as fixed effects and participant as a g

random intercept. N'= 14400 observations and maximal variance inflation factor = 3.07. Significant fixed effects are highlighted : &

in italics. oy

=

2

B s.e. Z p(2) =

(Intercept) 0,018 0.345 0,051 0.959 £

conflict_degree -2.014 0.498 —4.036 5.44% 107 %

fairness_domain 2181 0.497 4.384 114x107° §

incentive_level 0.138 0.031 4.479 7.50x 107 5

conflict_degree:fairness_domain 0.360 0.702 0.512 0.605 -
conflict_degree:incentive_level —-0.209 0.042 —4.951 740 x 107

In H6, we assumed that the effect of conflicting incentives is different for the punishment and the
compensation domain. In contrast to our prediction, there were no differential effects for the two
fairness domains (39% probability for a larger effect in the punishment domain, i.e. 61% probability
for a larger effect in the compensation domain).

€86L1LT :0L DS uadp 0S Y

3.4. Exploratory analyses

In addition to the preregistered analyses, we conducted two exploratory analyses in which we explored
potential influences of relevant trait dimensions based on previous studies and tested a second model
space of DDMs.

3.5. Influence of trait measures

In the first exploratory analysis, we tested whether trait measures were related to response behaviour in
the different groups. Building on previous evidence for trait-dependent modulation of punishment and
compensation behaviour in third-party paradigms, we explored the relationships between trait anger,
altruism, and justice sensitivity and decision-making in our paradigm [87-90]. To do so, we correlated
response behaviour in the four groups with the respective individuals’ trait score on the anger scale
[68,69], the altruism scale [71,72] and the three subscales of the justice sensitivity scale (JSobserver
JSvictim and JSperpetrators [70D)- JSobserver ScoTes capture how sensitive an individual reports to be to
observed injustice. JSyictim and JSperpetrator Teflect the sensitivity to injustice experienced in the role of the
victim and the perpetrator, respectively. In the conflict compensation group, results showed a positive
correlation between fairness-congruent behaviour and the scores on the JSperpetrator Subscale
(Puncorrected = 0.001; Pponferroni = 0.005), indicating that the higher an individual’s sensitivity to injustice
in the role of the perpetrator, the more likely this individual was to show compensation despite
monetary incentives to do the opposite. All other correlations did not reach significance on a corrected
threshold (all pSponferroni > 0-10)

3.6. Accounting for incentive levels in the drift-diffusion model

In the second exploratory analyses, we tested a second model space of DDMs, in which we examined
whether the trial-wise incentive level influences the initial bias (z-parameter) towards the fairness-
congruent decision option. Results showed that for all groups except the conflict compensation group,
a model accounting for a modulation of the z-parameter by incentive level better explained
participants’” behaviour than a model that does not (based on the DIC values). Comparing the
posterior distributions for the effect weights showed that in the aligned compensation group, higher
incentive levels were associated with a larger bias towards the fairness-congruent decision option
(98.3% probability), and marginally with a smaller bias in the conflict punishment group (91.0%). The
incentive level did not markedly influence the z-parameter in the conflict compensation group (81.1%)
or the aligned punishment group (68.3%). Furthermore, these analyses replicated the confirmatory
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Figure 5. Effect of conflict degree and incentive level in the two fairness domains. Conflicting incentives diminish the frequency of
faimess-congruent responses, i.e. decrease the frequency of decisions in favour of the other in the compensation domain and the
frequency of decisions in favour of the self in the punishment domain. This effect is the larger, the higher the incentive level.

Table 5. Overview of the DIC values. The winning model (V2) is highlighted in italics.

models specification DIC
null model Mo — 10 960.95
mﬂuenceonvparametermodels v degree S
R v~conﬂ/ctdegree+ P Y
mﬂuenceonzparametermodels o Z~(0nﬂl(l’d€gl’e€ e
S z~conﬂlctdegree+ P U

results that offering conflicting incentives decreases the v-parameter, i.e. the efficiency of the decision
process (compensation: 99.8%, punishment: 100%, figure 6 for visualization).

4. Discussion

In this study, we investigated whether and how financial incentives influence the processing of fairness-
congruent decisions in two different domains, i.e. fairness-based punishment (restoring fairness by
punishing the norm violator) or fairness-based compensation (restoring fairness by compensating the
victim of norm violation). First, our results showed a lower number of fairness-congruent decisions
when conflicting monetary incentives were offered (figure 5). This effect was comparable across
conditions. To specify the underlying mechanism, we used DDM, ie. a method that allows for
investigating different subcomponents of the decision process [46,75,76]. The results of the DDM
analysis revealed that conflicting incentives were associated with a lower drift rate towards the
fairness-congruent decision option (figure 7). Together, these results indicate that paying participants
for making fairness-incongruent decisions diminishes the frequency and efficiency of fairness-
congruent decision behaviour. In more detail, we show that offering financial incentives for behaving
unfairly can undermine a person’s willingness to compensate individuals that have suffered from
unfair behaviour as well as the propensity to punish unfair behaviour.

In previous research, fairness-based punishment has been investigated with third-party punishment
paradigms that give observers the option to invest their own points to punish norm-violators. Overall, the
results showed a decline in the frequency of fairness-based punishment with increasing costs for the
observer [22,27-33,91]. These results indicate that fairness-based punishment is modulated by
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Figure 7. Posterior distributions of the estimated v-parameter in the four groups. Conflicting incentives (blue) markedly reduce the
v-parameter as compared with aligned incentives (red). Generally, the decision process in favour of the self (punishment groups,
darker shades) is more efficient than the decision process in favour of the other (compensation groups, lighter shades).

punishment costs. Extending these previous findings, our results show that fairness-based punishment
can be undermined by incentives that reward the acceptance of norm violations. Using an elegant
modification of the third-party punishment paradigm, Rai [92] performed an online study in which
participants had to perform a boring arithmetic task instead of giving up money to punish the norm-
violator. Participants received a financial reward for performing this type of third-party punishment,
corresponding to the set-up in the aligned punishment group in this study. Before the third-party
punishment task, participants were asked to judge (Experiment 2) or to imagine (Experiment 3) moral
transgressions, priming their moral concerns. Rai reported a reward-related decrease in punishment
behaviour that was linked to moral concerns about taking rewards for punitive actions. Extending
these results, our findings show that a monetary reward for unfair behaviour can have a similar
undermining effect on fairness-based punishment as moral concerns. Moreover, we show that
incentives can increase fairness-based punishment if punishing the norm-violator inherently increases
the monetary outcome of the participant as in this study, and if moral concern is not explicitly primed.

Compared with previous work on fairness-based punishment, there are relatively few studies that
addressed fairness-based compensation. Using costly compensation, previous studies have linked the
extent of victim compensation to the extent of perceived fairness as well as personality traits such as
empathy [25,39]. However, to the best of our knowledge, no previous study has investigated how
compensation behaviour is influenced by continuously varying aligned versus conflicting incentives.
Thus, this study extends previous results by showing that aligned financial incentives boost
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compensatory decision behaviour, whereas conflicting incentives can dampen compensation. Previous [ 20 |
studies investigating whether participants preferred punishment or compensation behaviour,
predominantly reported a preference for compensating the previously disadvantaged (e.g. [37,93,94]).
In this study, however, we did not find indications for such a preference. Specifically, participants in
this study more frequently chose the fairness-congruent decision option in the two punishment
groups as compared with the two compensation groups. These results are in keeping with works
which have observed that individuals tend to maximize their own outcome rather than compensate
the disadvantaged (e.g. [42—44]). Moreover, the effect of conflicting financial incentives on fairness-
based decision frequency was comparable across the two fairness domains. This finding, too, calls into
question a general preference for compensation over punishment.

That said, previous studies have shown that observers who decided to compensate the
disadvantaged were preferred over observers who had decided to punish the norm-violator [40,41].
Hence, in a live interaction paradigm, fairness-based compensation may be preferred and potentially
be less easily overturned by conflicting monetary incentives than was the case in this study. Moreover,
in these previous studies, participants could actively choose between punishment and compensation,
while in our study the punishment and the compensation option were tested in a between-subject
design to maximize the number of trials for DDM modelling.

In line with the present behavioural observations, the DDM results show that the drift rate parameter
of the DDM, which is an indicator of decision efficiency [47,80], was generally larger in the two
punishment groups as compared with the two compensation groups. This indicates general facilitation
for fairness-based punishment compared with fairness-based compensation. Moreover, participants
showed a higher drift rate for the incentivized decision, irrespective of whether this decision was
fairness-congruent or fairness-incongruent. The observed increase in drift rate for the incentivized
decision option is in line with previous studies showing a similar effect with regard to incentivized
decisions in a binary dictator game [62], recognition memory [95] and numerosity discrimination [96].
In contrast to the observed increase in drift rate, the financial incentives did not affect the initial bias
for fairness-congruent or fairness-incongruent decisions (captured by the z-parameter). Extending
previous results, these findings show that offering financial incentives for fairness-congruent (aligned
groups) or fairness-incongruent (conflict groups) behaviour affects the efficiency of the decision
process, rather than participants’ initial preferences to punish or compensate. That said, the results of
exploratory DDM analyses suggest that, in addition to the drift rate, higher incentives might also shift
the initial bias. This effect was most pronounced in the aligned compensation group which hints
towards a stronger benefit of aligned financial incentives in the compensation domain. Future studies
may hence specifically test whether this distinction also holds when other types of costs to punish or
compensate are introduced.

In our study, a general tendency to maximize one’s outcome was aligned with the fairness-based
motivation to punish, as choosing in favour of the self towards a norm-violator increased one’s own
outcome. Likewise, a general tendency to maximize one’s outcome was aligned with offering a
financial incentive, as choosing in accordance with the incentive also increased one’s own outcome.
The finding that fairness-congruent behaviour correlated with justice insensitivity suggests that the
observed behaviour is driven by the activated fairness norm and not merely by outcome
maximization. To disentangle the effects of fairness-based behaviour and monetary incentives, future
studies may use non-monetary punishment, for example asking participants to perform a time-
consuming task (cf. [92]).

Moreover, the current results were observed in an anonymous setting of an online study, using the
dictator game. This set-up allowed us to test the effects of financial incentives on fairness behaviour in
a diverse sample. Future research should test the generalizability of our results in situations involving
direct social interactions (both in the laboratory and in real life) and other types of decisions.
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