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Abstract

Although most individuals strongly prefer social fairness and punish behaviours that violate fairness norms, recent psychological stud-
ies have shown that empathy towards ‘perpetrators’ who violate fairness norms can affect people’s fairness decision-making, resulting 
in tolerance for unfair behaviour, even as direct ‘victims’ of unfair behaviour. However, in real life, people more often view unfair events 
from a third-party perspective, and little is known about how empathy affects fairness decisions by third parties whose self-interests 
are not threatened and their neurocognitive mechanisms. The present study examined effects of empathy directed towards a ‘perpe-
trator’ on third-party punishment using event-related potentials. The results suggest that, in the nonempathy condition, unfair offers 
induced stronger unfairness aversion in third-party decision makers and increased motivation and cognitive resource investment to 
alleviate this negative emotion compared to fair offers, reflecting the greater amplitude differences of fairness effects on the anterior 
N1 component, medial frontal negative, and smaller late positive components in the nonempathy condition. However, in the empa-
thy condition, the differential impact of the fairness effect disappeared. These findings reveal the neural basis for trade-offs between 
altruistic and fairness motives in third-party fairness decision-making processes involving empathy.

Keywords: empathy; third-party punishment; event-related potential; anterior negativity-1; medial frontal negativity; late positive 
component

Introduction
Fairness is an important social norm that can promote group pros-
perity and social stability; punishing deviations from this norm is 

an effective way to maintain long-term social order and promote 

interpersonal cooperation and communication (Luo et al. 2024). 
For example, regulatory agencies and judges restore social justice 

by providing proportional punishments to perpetrators based on 

the seriousness of their offenses (Kundro et al. 2023). However, 
sometimes the perpetrator may elicit empathy from the public by 

detailing personal harms they have experienced in an attempt to 

weaken just punishment for themselves (Haegerich and Bottoms 
2000, Tsoudis 2002). Researchers and practitioners in the field of 

justice also acknowledge that empathy inevitably affects judges’ 

and juries’ decisions (Hoffman 2008, Gu et al. 2025).
According to the empathy–altruism hypothesis, empathy is 

associated with concern for the interests of others (Decety 2015, 
Decety et al. 2016). Awakening an individual’s empathy activates 

altruistic motivation, which in turn leads to appropriate altruis-
tic decisions and behaviours (Batson et al. 1991, 2015, Batson and 
Shaw 1991). Therefore, the altruistic motive arising from empa-
thy towards the perpetrator may affect the fairness motive of 
the third party imposing punishment, thus reducing the degree 
of punishment imposed on the perpetrator. For example, per-
petrators of harm commonly use news media reports to claim 
that the act of harming others was caused by trauma from fam-
ily and/or school bullying in childhood, to induce empathy and 
altruistic motives in the public in an attempt to interfere with 
judicial fairness (Ding and Javed 2020). Considering the popular-
ity of the Internet and ‘clickbait channels’, the public’s media 
network participation is extremely high. If the public’s under-
standing of this phenomenon is not sufficiently clear, it is likely 
to be intentionally misused, resulting in conformity and blind 
following, interfering with the fairness of judicial decisions with 
public opinion, and even calling the credibility of the judiciary 
into question (Picó et al. 2020). Therefore, the mechanism of 
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this phenomenon needs to be explored, which will help the pub-
lic view violations of social norms from a rational and peaceful 
third-party perspective and assist the government in formulat-
ing intervention strategies accordingly. However, the impact of 
altruistic motives arising from empathy towards perpetrators on 
third-party punitive behaviours involving fairness motives and 
the underlying neural mechanisms behind their effects are still 
unknown.

Previous studies have shown that altruistic motivation gener-
ated by empathy can affect fairness in decision-making processes. 
For example, inducing supervisors to empathize with group mem-
bers affects the fairness of their task assignments, as evidenced 
by supervisors assigning positive tasks to members experiencing 
difficulties (empathy condition) and negative tasks to members 
not experiencing difficulties (nonempathy condition), rather than 
using a fair practice of flipping a coin (Batson et al. 1995). In the 
Ultimatum Game (UG), tasks involving a second-party perspec-
tive are used to measure an individual’s acceptance or rejection 
of a fair or unfair offer of allocation for a known amount (Güth, 
et al., 1982, Jaroslawska et al. 2020, He et al. 2022, Wang et al. 
2022). It was found that when the participants were the recipi-
ents of the UG, that is, when they played the role of ‘victims’ of 
unfair behaviour, empathy with the allocator (e.g. left-behind stu-
dents) increases their tolerance for unfair offers by the allocator 
(He et al. 2022, Wang et al. 2022). Researchers explain this as indi-
viduals prioritizing the use of empathy-altruistic motives to guide 
behaviour when faced with conflicts between empathy-altruistic 
and fairness motives (He et al. 2022). This also means that in 
fair decision-making, if an empathy-altruistic motivation towards 
the ‘perpetrator’ is induced, altruistic motivation tends to sur-
pass fairness motivation in the conflict balance between the two 
motivations (Wang et al. 2022), and empathy-altruistic motivation 
interferes with fairness decision-making. Even if the participants 
are the ‘victims’ of unfair behaviour, their empathy-altruistic 
motives towards the ‘perpetrator’ still have a certain negative 
impact on fairness decision-making (He et al. 2022, Wang et al. 
2022). However, in these studies, these individuals themselves 
were either ‘perpetrators’ of unfair behaviour due to empathy-
altruistic motives, or ‘victims’ being treated unfairly, while in 
real life, people tend to view a perpetrator’s unfair behaviour 
towards a victim from a third-party perspective rather than 
being directly involved. It remains unknown whether third-parties 
whose own interests are not threatened empathize with perpetra-
tors of unfair behaviour, similar to the ‘victims’ as second parties, 
and exhibit a similar tendency to prioritize empathy-altruistic 
motives over fairness motives.

A paradigm used to explore fairness decision-making involving 
third parties whose own interests are not threatened is the third-
party punishment (TPP) paradigm. TPP refers to the tendency of 
individuals, as disinterested third-party bystanders who have not 
been directly affected by illegal behaviour, to punish violators in 
order to uphold social norms when they observe such behaviour 
(Cui et al. 2019, Gao et al. 2025). Simultaneously, TPP behaviour 
requires individuals to pay for their own costs without receiving 
significant rewards (Jordan et al. 2016, Zheng et al. 2024). The 
TPP paradigm in the laboratory was adapted from the dictator 
game (DG) (Cui et al. 2019). In the classic DG, the allocator has 
the right to randomly allocate a sum of money, while the receiver 
can only accept the amount allocated by the allocator, with no 
right to refuse, regardless of fairness (Gummerum et al. 2010). 
Allocating half of the amount to the recipient by the allocator is 
considered a fair offer, whereas distributing less than half of the 
total amount is considered an unfair offer or a violation of social 

norms (Sun et al. 2015, Cui et al. 2019). The TPP paradigm adds 
to the DG a neutral third party with the right to punish alloca-
tors for unfair behaviour by incurring its own monetary costs (Cui 
et al. 2019, Ouyang et al. 2021, Zheng et al. 2024), a paradigm that 
can effectively reflect the third party’s attitude towards fairness 
norms (Fehr and Fischbacher 2004). In the TPP paradigm involv-
ing fairness norms, when an allocator makes an unfair allocation, 
third-party individuals experience inequality aversion and nega-
tive emotions towards the violation of fairness norms (Fehr and 
Gächter 2002, Li et al. 2023b, Treadway et al. 2014, Yang et al. 2022, 
Zheng et al. 2024). In turn, third parties voluntarily give up their 
self-interest to punish unfair behaviour to pursue fairer outcomes 
(Sun et al. 2015, Zinchenko et al. 2023). Therefore, the motivation 
for TPP decisions is not self-interest but rather driven by inequal-
ity aversion and negative emotions, to maintain fairness norms 
(Yin et al. 2019, Zheng et al. 2024).

Importantly, previous studies have focused on the role of 
empathy in TPP decisions, which involve the absence of threats 
to one’s own interests. For example, research has found a pos-
itive correlation between trait empathy in third-party observers 
and feedback-related negativity (FRN) amplitude in TPP decisions 
(Mothes et al. 2016). That is, the lower the trait empathy ability of 
third-party observers, the more negative the FRN amplitude they 
exhibited in unfair allocation trials. FRN components are asso-
ciated with anticipatory violations (Holroyd and Krigolson 2007). 
Researchers speculate that this may be because individuals with 
higher empathy abilities are better able to view unfair distribu-
tions from the perspective of allocators and, therefore, this result 
is not surprising (Mothes et al. 2016). These studies focused on 
the relationship between individual differences in empathy traits 
of third-party individuals and TPP, but it is not clear how empa-
thy for the ‘perpetrator’ will affect TPP decisions. On the one hand, 
these studies focused on the correlation between empathy traits 
in third-party observers themselves and TPP, rather than manip-
ulating empathy towards a ‘perpetrator’ and conducting causal 
research on TPP. On the other hand, the empathy trait in these 
studies was that of third-party individuals, without empathy ori-
ented directionality, i.e. it is not empathy towards the ‘perpetrator’ 
who make unfair allocations. Therefore, it is necessary to refine 
the empathy orientation and explore its impact on TPP. Although 
some studies have controlled the directionality of empathy, they 
manipulated the empathy of third-party observers towards vic-
tims, and found that the stronger their empathy towards victims, 
the stronger the punishment for the ‘perpetrator’ who caused this 
result (Pfattheicher et al. 2019). However, when an individual’s 
empathy is directed differently, such as towards the perpetrator or 
victim, their behavioural decisions and brain processing mecha-
nisms will exhibit different characteristics (Hernandez Pena et al. 
2024). Therefore, this study manipulated the empathy orientation 
of third-party individuals, focusing on empathy towards a ‘per-
petrator’ (i.e. unfair allocators in TPP), and explored the role of 
this empathy orientation in fair decision-making using the TPP 
paradigm.

More importantly, to better understand the role of individ-
ual empathy for perpetrators in TPP, this study used event-
related potentials (ERPs) to reveal individual decision-making pro-
cesses within a time-locked period. According to previous ERP 
research, the time processing of fair decision-making involves 
three stages: early automated intuitive processing, middle stage 
semi-automatic emotional processing, and late-stage cautious 
cognitive processing (Wang et al. 2014, Hu and Mai 2021, He et al. 
2022, Chen et al. 2024). First, the ERP component associated with 
early automated intuitive processing in fair decision-making is 
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the anterior N1 component (AN1) (Wang et al. 2014, He et al. 
2022, Chen et al. 2024). AN1 is a negative wave that peaks in the 
frontal regions ∼100 ms after the presentation of a visual stim-
ulus, indicating early attention processing towards the stimulus 
(Luck 1995). AN1 is associated with recognition of unexpected 
stimuli in social decision processing (Annic et al. 2014, Duzcu 
et al. 2019, Bouwer et al. 2020) or the violation of anticipated 
activities (He et al. 2022). Since people typically seek fairness in 
society and adhere to principles of equity (Peters and van den 
Bos 2008, Hu et al. 2022), unfair offers are less in line with indi-
vidual expectations and induce larger AN1 amplitudes than fair 
offers (Wang et al. 2014, He et al. 2022). Second, the ERP compo-
nent related to semi-automated emotional processing in fairness 
decision-making was medial frontal negativity (MFN). MFN is a 
negative wave that originates in the anterior cingulate cortex 
and reaches its peak 250–350 ms after stimulus onset (Gehring 
and Willoughby 2002, Wang et al. 2014). MFN is similarly sensi-
tive to violations of social norms, and unfair offers that violate 
fairness norms generate larger MFN amplitudes than fair offers 
(Wang et al. 2016, Zinchenko et al. 2023). Finally, the ERP compo-
nent related to late-stage prudent cognitive processing in fairness 
decision-making was the late positive component (LPC) (Cui et al. 
2019, Ouyang et al. 2021, Zheng et al. 2024, Zheng et al. 2024; ). 
The LPC is a positive wave that peaks ∼400–600 ms after stimu-
lus onset, reflecting participation in executive control during the 
decision-making process; LPC amplitude decreases with increas-
ing demands for executive control (Johnson et al. 2003, 2008). 
In TPP decisions, facing an unfair offer requires more cognitive 
resources and results in a smaller LPC amplitude than facing a 
fair offer (Cui et al. 2019, Ouyang et al. 2021). Taken together, 
these findings indicate that the AN1, MFN, and LPC are sensitive 
to allocation fairness.

Therefore, the current study utilized the TPP paradigm and 
manipulated empathy towards unfair allocators to explore the 
impact of empathy on TPP. Behaviourally, according to previous 
studies (Batson et al. 1995, He et al. 2022), empathy-altruistic 
motivation can negatively affect motivation to behave fairly. For 
example, when participants are the direct victims of unfair allo-
cation, empathy towards the ‘perpetrator’ of unfair allocation 
increases individuals’ tolerance of unfair allocation. Specifically, 
in cases of unfair allocation, participants with empathy have 
higher acceptance rates than those without empathy (He et al. 
2022). Therefore, we predict that in TPP, when faced with unfair 
allocation, participants, as third-party observers, who empathize 
with the allocator will have a lower punishment rate and amount 
than those who do not. Meanwhile, neurally, we mainly focused 
on the three ERP components of fair decision processing. There-
fore, we assume that unfair allocation will result in larger AN1 and 
MFN amplitudes and smaller LPC amplitudes than fair allocation 
in nonempathy conditions.

Methods
Participants and experimental design
A power analysis (G*Power 3.1, power = 0.80, effect size f = 0.25, 
𝛼 = 0.05) suggested that 24 participants would ensure 80% statis-
tical power in the case of small to medium effect sizes (Faul et al. 
2007). We recruited 33 healthy undergraduate or graduate stu-
dents, 2 of whom were excluded from the analysis because their 
behavioural data exceeded ±3 standard deviations (SD). Thus, 31 
participants (16 female and 15 male, mean age = 20.48, SD = 2.00, 
range = 18–25 years) from Hunan Normal University participated 
in this experiment, which had a 2 (empathy: empathy vs. nonem-
pathy) × 2 (fairness: fair vs. unfair) within-participants factorial 

design (He et al. 2022, Wang et al. 2022). All participants were 
right-handed, had normal or corrected-to-normal vision, and 
signed informed consent before the experiment. A certain reward 
would be given after the experiment. This study was approved by 
the Ethics Committee of the Department of Psychology, Hunan 
Normal University (No. 2023-287).

Experimental materials
Empathy manipulation
Empathy manipulation refers to empathy directed towards the 
‘perpetrator’; therefore in the TPP paradigm, empathy is directed 
towards the proposer. Referring to previous research, we manip-
ulated the empathy condition as the proposer being left-behind 
students from a remote rural school, while the nonempathy con-
dition was manipulated as the proposer being ordinary students 
from a normal urban school (Liu et al. 2018, 2020, He et al. 
2022, Wang et al. 2022). Compared to ordinary students, left-
behind students have relatively poor family conditions and school 
infrastructure. Present background information was required par-
ticipants to read thoroughly to induce individual empathy for 
left-behind students (Liu et al. 2018, 2020, He et al. 2022, Wang 
et al. 2022). The effectiveness of empathy materials was evalu-
ated through preliminary experiments, and they could effectively 
induce an individual’s empathy state, see supplementary for 
details.

Fairness perception assessment and emotional assessment
Negative emotions induced by inequality aversion and unfair dis-
tribution can affect individuals’ decision-making in TPP (Cui et al. 
2019, Zinchenko et al. 2023, Li et al. 2023b). Therefore, we also 
measured individuals’ perception of fairness and related emo-
tions to understand the mechanisms by which individuals make 
TPP decisions with or without empathy (He et al. 2022). The par-
ticipants were asked to assess emotional feelings with a 9-point 
scale (5 = Calm mood, ‘6–9’ = ‘The larger the number, the more 
positive the emotion’, ‘1–4’ = ‘The smaller the number, the more 
negative the emotion’) (Bradley et al. 2001, Hewig et al. 2011, Hu 
and Mai 2021, He et al. 2022) and assess perceived fairness with 
7-point scale (1 = very unfair, 4 = uncertain, 7 = Very fair) (Pillutla 
and Murnighan 1996, Leliveld et al. 2012, He et al. 2022). Through-
out the entire experiment, there were four blocks under both 
empathy and nonempathy conditions, and evaluations of the four 
allocation schemes, fair offers (5:5 and 6:4) and unfair offers (8:2 
and 9:1), were randomly generated in each block. Therefore, par-
ticipants were required to undergo four evaluations of fairness 
perception evaluation and emotion evaluation under each block 
under empathy and nonempathy conditions.

TPP task
The TPP paradigm was based on the UG paradigm and incorpo-
rated a third party. The participants acted as a third party to 
observe the DG between the allocator (first party) and the recipi-
ent (second party) (Cui et al. 2019, Ouyang et al. 2021). In the DG, 
there were 10 tokens in each round, and the allocator could freely 
allocate 10 tokens between themselves and the recipient, and 
the recipient couldn’t refuse regardless of the allocation result. 
The participant watched the game from a third-party perspective 
and received five tokens in each round of the game. These five 
tokens could be kept for themselves or used to punish the alloca-
tor. When punished, for each token taken out by the participant, 
the allocator could be reduced by two tokens (Cui et al. 2019). 
The punishment options included five options from 1 to 5, which 
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could reduce the allocator by 2/4/6/8/10 tokens respectively. 1 
token represented 1 RMB in the final participant fee settlement. 
The settlement of the participant fee was 20 RMB basic fee + (the 
remaining token cost randomly selected from 10 rounds of results 
* 1 RMB), which meant the fee ranged from 20 to 70 RMB (Cui et al. 
2019).

In order to make the experiment more credible, the following 
content would be emphasized to the participants. First, in order 
to reduce the negative emotions generated by participants when 
making unfair distributions to a single allocator and their subse-
quent punishment decisions, the researchers would explain to the 
participants that the allocators in each round of the game were 
proposed by different people, as it was difficult to gather many 
people in a unified location for gaming. Therefore, these allocation 
proposals were collected in advance (He et al. 2022). Second, the 
researcher would emphasize to the participants that the punish-
ment decisions they made would truly affect the benefits of the 
allocator. Because the allocators who collected the proposals in 
advance did not receive the trial fees, they needed to distribute the 
trial fees uniformly based on the participants’ decisions (Ouyang 
et al. 2021). Finally, the allocator was unaware of the existence 
of a punitive agent when making their own proposal, and neither 
the allocator nor the recipient was aware of the punitive decision 
made by the participant (Cui et al. 2019, Ouyang et al. 2021).

Empathy rating
A simple 7-point scale was provided to rate participants’ empa-
thy for the two kinds of conditions (1 = I do not agree at all, 
7 = I strongly agree) and participants were asked to describe to 
what extent they felt sympathetic/caring/touched (Pfattheicher 
et al. 2019, He et al. 2022). An internal consistency test was per-
formed on the three measurement items for condition (empathy 
vs. nonempathy). Results showed that Cronbach’s 𝛼 coefficient 
was 0.731 (empathy condition) and 0.822 (nonempathy condition).

Experimental procedure
As illustrated in Fig. 1., each trial began with a fixation of 
800–1000 ms random intervals followed by the information of 
allocators and recipients for 2000 ms. After a blank screen of 
1000 ms, the allocator’s offer was presented for 1500 ms. On the 

left is the allocator’s own token, and on the right is the token 
given to the recipient by the allocator. Then a blank screen was 
presented for 1000 ms. Thereafter, decision interface was pre-
sented for 3000 ms, during which participants were required to 
decide on whether to keep or punish as rapidly as possible. If 
they wanted to keep, press the ‘F’ key. If they wanted to punish, 
press the ‘J’ key. And then a ‘1–5’ punishment amount interface 
would appear, requiring participants to press the number button 
that they want to impose punishment on the allocator as soon as 
possible. After participants making the key decision, they would 
present an interval of 800–1000 ms, and then started the next
trial.

During the experiment, 360 trials were divided into eight blocks 
(see Table 1); among these were fair offers (72 trials each for 6:4 
and 5:5), unfair offers (72 trials each for 8:2 and 9:1), and filler 
offers (36 trials each for 7:3; not included in the data analysis) 
(He et al. 2022, Wang et al. 2022). The former represented the 
token received by the allocator, while the latter represented the 
token distributed by the allocator to the recipient. The exper-
iment was divided into two tasks: empathy and nonempathy 
condition (He et al. 2022), with each task divided into four blocks 
and 45 trials in each block. The order of the experimental tasks 
was balanced. At each level of each block, emotional and fair-
ness perception assessment were presented randomly (He et al. 
2022). After the experiment, participants were required to com-
plete empathy rating of different empathy proposers to further 
evaluate the effectiveness of empathy state manipulation in the 
experiment. 

Electroencephalogram recording and analysis
Continuous Electroencephalogram (EEG) was recorded (band-
pass: 0.01–100 Hz, sampling rate: 500 Hz) with ANT Neuro sys-
tem, using a 64-lead electrode cap extended by the international 
10–20 system. During EEG recording, all electrodes were online 
referenced to CPz first and then offline algebraic re-referenced 
to the average of left and right mastoids. The resistance of 
all electrodes remained <5 kΩ during the experiment. The EEG 
data were preprocessed and analysed using Matlab 2022b and 
EEGLAB toolbox (v.13.4.4 b, Swartz Center for Computational Neu-
roscience, La Jolla, CA, USA) according to certain methods. EEG 

Figure 1. Illustration of a single trial of the experimental procedure.
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Table 1. The number of trials under each condition.

Condition Allocator: Recipient Trials

Empathy Unfair offers (72 trials) 9:1 36
8:2 36

Filler offers (36 trials) 7:3 36
Fair offers (72 trials) 6:4 36

5:5 36
Nonempathy Unfair offers (72 trials) 9:1 36

8:2 36
Filler offers (36 trials) 7:3 36
Fair offers (72 trials) 6:4 36

5:5 36

data were filtered at 0.1–30 Hz (24 Db/oct). Independent com-
ponent analysis was used to remove electro-oculogram blink 
and motion artifacts from EEG signals (Delorme and Makeig 
2004, Plöchl et al. 2012). Then the EEG data were segmented 
into epochs from 200 ms before to 800 ms after the presenta-
tion of the offer interface. After baseline correction, epochs with 
more than ±100 μV artifacts were excluded from further analysis. 
Then, epochs were averaged separately for each condition of each
participant.

We analysed average amplitudes of the AN1 (110–160 ms), MFN 
(290–330 ms), and LPC (380–480 ms) based on the grand-averaged 
ERP waveforms and prior studies (Cui et al. 2019, He et al. 2022, 
Wang et al. 2022). According to the topographical distribution 
(Figs 4b and 5b) and previous studies, we selected different sets of 
electrodes for each component. Specifically, the frontal AN1 and 
MFN were calculated as the average amplitude at F3, Fz, F4, FC3, 
FCz, and FC4; and LPC amplitudes was calculated as the average 
amplitude at F3, Fz, F4, FC3, FCz, FC4, C3, Cz, C4, CP3, CPz, and 
CP4 (Cui et al. 2019, Zhang et al. 2020, He et al. 2022, Wang et al. 
2022). All data were statistically analysed using SPSS 27.0. Each 
component and behaviour data were analysed using a 2 (empathy: 
empathy vs. nonempathy) × 2 (fairness: fair vs. unfair) repeated-
measures analysis of variance (ANOVA) (Hu and Mai 2021, He 
et al. 2022, Wang et al. 2022, Chen et al. 2024). The significance 
level for all analyses was set at 0.05. Post hoc comparisons were 
Bonferroni-corrected at P < 0.05. The Greenhouse–Geisser correc-
tion was conducted to account for sphericity violations whenever 
appropriate, and the partial eta-squared (𝜂p

2) was reported as a 
measure of effect size.

Result
Behavioural results
Empathy manipulation checks
We performed a paired sample t-test for the empathy rating under 
the empathy and nonempathy conditions. Results found that 
the rating score under the empathy condition (mean ± standard: 
6.16 ± 0.61) was significantly higher than the nonempathy condi-
tion (2.61 ± 1.00), t (30) = 16.33, P < .001, Cohen’s d = 2.93, 95% CI 
[2.11, 3.75]. These results suggested that participants are more 
likely to empathize with proposers in the empathy condition 
than with proposers in the nonempathy condition. Hence, the 
manipulation of empathy was effective.

Punishment rate
Regarding the rate of punishment, the main effect of fairness 
was significant, F (1, 30) = 658.69, P < .001, 𝜂p

2 = 0.96, indicating 
that the participants made more punishment decisions when 
facing unfair (0.91 ± 0.16) than fair offers (0.10 ± 0.11). The main 
effect of empathy was also significant, F (1, 30) = 27.54, P < .001, 
𝜂p

2 = 0.48, indicating that the participants made fewer punish-
ment decisions in the empathy condition (0.42 ± 0.17) than in the 
nonempathy condition (0.59 ± 0.11). The interaction between fair-
ness and empathy was not significant, F (1, 30) = 0.10, P = .749 (see 
Fig. 2).

Punishment amount
When the participants selected the ‘keep’ option, the punishment 
amount for that trial will be set to 0, which means the punishment 
amount was 0 (Liu et al. 2017). The main effect of fairness was 
significant, F (1, 30) = 237.07, P < .001, 𝜂p

2 = 0.89, indicating that 
the participants made more punish amount when facing unfair 
distribution (2.39 ± 0.56) than fair distribution (0.71 ± 0.41). The 
main effect of empathy was significant, F (1, 30) = 86.33, P < .001, 
𝜂p

2 = 0.74, indicating that the participants made more punish 
amount in nonempathy condition (2.07 ± 0.49) than in empa-
thy condition (1.04 ± 0.49). Importantly, the interaction between 
empathy and fairness was significant, F (1, 30) = 32.21, P < 0.001, 
𝜂p

2 = 0.52. Further simple effect analysis revealed that the punish-
ment amount of nonempathy condition (0.93 ± 0.61) was higher 
than that of empathy (0.48 ± 0.51) for fair offers, F (1, 30) = 10.70, 
P = .003, 𝜂p

2 = 0.26, and a greater difference between nonempathy 
(3.20 ± 0.74) and empathy (1.59 ± 0.70) condition for unfair offers, 
F (1, 30) = 97.86, P < .001, 𝜂p

2 = 0.77 (see Fig. 2).

Figure 2. Bar graph of the punishment rate (a), the punishment amount (b) and decision times (c) in each condition. Error bars present standard error 
of means. *P < .10; **P < .01; ***P < .001.
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Figure 3. Bar graph of the fairness rating (left) and the emotion rating (right) in each condition. Error bars present standard error of means. *P < .05; 
**P < .01; ***P < .001.

Decision times
The main effect of fairness was marginally significant, F
(1, 30) = 3.90, P = .058, 𝜂p

2 = 0.12 (see Fig. 2), indicating that 
participants completed decisions more quickly for fair offers 
(588.85 ± 139.46 ms) than unfair (609.01 ± 135.79 ms). Neither 
other main effects nor interactions were significant (each P > .10).

Fairness perception
The main effect of fairness was significant, F (1, 30) = 259.12, 
P < .001, 𝜂p

2 = 0.90, with higher fairness perception for fair offers 
(5.12 ± 0.64) than unfair (2.56 ± 0.71). The main effect of empa-
thy was significant, F (1, 30) = 30.78, P < 0.001, 𝜂p

2 = 0.51, with 
higher fairness perception for empathy condition (4.27 ± 0.86) 
than nonempathy (3.42 ± 0.39). The interaction effect of empa-
thy × fairness was significant, F (1, 30) = 10.59, P = .003, 𝜂p

2 = 0.26. 
Further simple effect analysis revealed that fairness perception 
was higher in empathy condition (5.37 ± 0.80) than in nonempa-
thy condition (4.89 ± 0.70) for fair offers, F (1, 30) = 11.26, P = .002, 
𝜂p

2 = 0.27, and a greater difference between empathy (3.18 ± 1.24) 
and nonempathy (1.95 ± 0.54) condition for unfair offers, F (1, 
30) = 28.13, P < .001, 𝜂p

2 = 0.48 (see Fig. 3).

Emotion rating
The main effect of fairness was significant, F (1, 30) = 97.95, 
P < 0.001, 𝜂p

2 = 0.77, with more positive emotion for fair offers 
(6.04 ± 0.94) than unfair offers (3.42 ± 0.96). The main effect of 
empathy was significant, F (1, 30) = 29.64, P < .001, 𝜂p

2 = 0.50, 
with more positive emotion for empathy condition (5.27 ± 1.00) 
than nonempathy (4.20 ± 0.55). The interaction effect of empa-
thy × fairness was significant, F (1, 30) = 11.07, P = .002, 𝜂p

2 = 0.27. 
Further simple effect analysis revealed that emotion was more 
positive in empathy condition (6.30 ± 1.14) than in nonempathy 
condition (5.78 ± 1.01) for fair offers, F (1, 30) = 7.45, P = .011, 
𝜂p

2 = 0.20, and a greater difference between empathy (4.24 ± 1.46) 
and nonempathy (2.61 ± 1.10) condition for unfair offers, F (1, 
30) = 27.36, P < .001, 𝜂p

2 = 0.48 (see Fig. 3).

ERP results
AN1 (110–160 ms)
There was a significant interaction between empathy × fairness, 
F (1, 30) = 14.01, P < .001, 𝜂p

2 = 0.32. Further simple effect analy-
sis revealed that the fairness effect (Unfair minus Fair) was only 

significant for nonempathy condition, indicating a more negative 
AN1 in response to unfair offers than fair offers (−2.29 ± 2.00 μV vs. 
−1.26 ± 1.99 μV), F (1, 30) = 14.80, P < .001, 𝜂p

2 = 0.33. However, the 
fairness effect on the AN1 was not significant for empathy condi-
tion (−1.57 ± 1.68 μV vs. −1.99 ± 2.38 μV), F (1, 30) = 1.43, P = .241. 
The empathy difference of this fairness effect is displayed in 
Fig. 4. The main effects of both empathy and fairness were not 
significant (Ps > .10).

MFN (290–330 ms)
A repeated-measures ANOVA of the MFN amplitude revealed a 
marginally significant main effect of empathy, F (1, 30) = 3.12, 
P = .088, 𝜂p

2 = 0.09, indicating that the MFN was larger under
nonempathy (−1.03 ± 3.35 μV) than empathy condition 
(−0.33 ± 3.12 μV). Furthermore, there was a significant effect of 
the interaction between empathy and fairness on the MFN ampli-

tude, F (1, 30) = 5.16, P = .031, 𝜂p
2 = 0.15. Consequently, a simple-

effects analysis was conducted to investigate the significant inter-
action. Findings indicated that the MFN was more negative-
going in response to unfair offers than fair offers in nonempa-
thy condition (−1.53 ± 4.07 μV vs. −0.54 ± 2.92 μV), F (1, 30) = 5.65, 
P = .024, 𝜂p

2 = 0.16. In contrast, the fairness effect on the MFN 
was not significant for empathy condition (−0.14 ± 3.29 μV vs. 
−0.52 ± 3.56 μV), F (1, 30) = 0.56, P = .460. The empathy difference 
of this fairness effect is displayed in Fig. 4. The main effect of 
fairness was not significant, F (1, 30) = 0.73, P = .400.

LPC (380–480 ms)
A repeated-measures ANOVA of the LPC amplitude revealed a sig-
nificant main effect of empathy, F (1, 30) = 5.29, P = .029, 𝜂p

2 = 0.15, 
indicating that the LPC was larger under empathy (2.93 ± 1.87 μV) 
than nonempathy condition (2.02 ± 2.45 μV). Furthermore, there 
was a marginally significant effect of the interaction between 
empathy and fairness on the LPC amplitude, F (1, 30) = 4.03, 
P = .054, 𝜂p

2 = 0.12. Further simple effect analysis revealed that 
the fairness effect was only significant for nonempathy condi-
tion, indicating that LPC induced by fair offers (2.43 ± 2.41 μV) 
was larger than that of unfair offers (1.61 ± 2.86 μV) in nonempa-
thy condition, F (1, 30) = 5.36, P = .028, 𝜂p

2 = 0.15. However, there 
was no significant difference between fair (2.81 ± 2.16 μV) and 
unfair offers (3.06 ± 2.28 μV) in empathy condition, F (1, 30) = 0.31, 
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Figure 4. (a) Grand-average ERP waveforms at Fz. The grey bars highlight the time window of AN1 (110–160 ms) and MFN (290–330 ms); (b) 
Topographies voltage distribution of AN1 and MFN for each condition; (c) The bar graphs of mean AN1 and MFN values for each condition. Error bars 
present standard error of means. *P < .05, ***P < .001.

P = .580 (see Fig. 5.). The main effect of fairness was not significant, 
F (1, 30) = 0.98, P = .331.

Relationship between the ERP and behavioural 
data
To address the contribution of neural activity to behaviour in the 
corresponding conditions, we conducted a Spearman’s correlation 
analysis between the behavioural data and the MFN components 
under four different conditions (Wang et al. 2022, Li et al. 2023b, 
Chen et al. 2024). For the emotion rating, significant positive 
correlations were obtained between emotion rating scores and 
mean MFN amplitudes under nonempathy condition regardless 
of fairness (unfair: r = 0.385, P = .032; fair: r = 0.385, P = .033) (see 
Fig. 6.). However, the correlation between emotion rating and the 

MFN for empathy condition was insignificant (unfair: r = 0.199, 
P = .283; fair: r = −0.240, P = .193). For the punishment rate, under 
the nonempathy condition, MFN was only negatively correlated 
with punishment rate (r = −0.455, P = .010) for the fair offers, while 
the correlation with the punishment rate of unfair offers is not 
significant (r = −0.144, P = .438) (see Fig. 7). And the correlation 
between punishment rate and the MFN for empathy condition 
was also insignificant (unfair: r = −0.141, P = .448; fair: r = 0.024, 
P = .898).

Discussion
This study used the TPP paradigm to investigate the neurophys-
iological effects of empathy on TPP and the underlying brain 
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Figure 5. (a) Grand-average ERP waveforms at CPz. The grey bars highlight the time window of LPC (380–480 ms); (b) Topographies Voltage distribution 
of LPC for each condition; (c) The bar graphs of mean LPC values for each condition. Error bars present standard error of means. *P < .05.

activity and processes over time. The behavioural results showed 
that empathy and fairness interactively affected individual
punishment amounts and subjective ratings. The ERP results 
revealed that empathy and fairness interacted to influence the 
early, middle, and late processing stages of TPP, as demonstrated 
by the predicted changes seen in the AN1, MFN, and LPC ampli-
tudes.

Punishment amount, perception of fairness, and 
emotional experience are modulated by empathy 
and fairness
From a behavioural perspective, we used the punishment rate and 
punishment amount as indicators for individuals to impose TPP 
(Sun et al. 2015, Chen et al. 2024, Zheng, et al., 2024, Gao et al. 
2025). The punishment rate represents an individual’s decision 
to impose punishment on the ‘perpetrator’ or not. The punish-
ment amount represents the intensity of the individual’s decision 
to impose punishment on the ‘perpetrator’. First, this study did 
not observe the interaction between empathy and fairness in 
punishment rate, which was inconsistent with our predictions. 
In contrast, the present study found that regardless of whether 
the ‘perpetrator’ of unfair allocation behaviour was empathic or 

nonempathic, as long as third-party individuals observed unfair 
allocation, they chose to make more decisions to punish than in 
the fair allocation condition in the decision of whether to pun-
ish or not. Previous research has also found that when people as 
third parties observe their friends act as ‘perpetrators’ of unfair 
behaviour, and when the victims of the outcome are disinter-
ested others, the third-party individuals perceive the outcome to 
be more morally unacceptable (Li et al. 2022). This also means 
that when an individual engages in behaviour that harms the 
interests of others for their own selfish gain, the individual is 
regarded as more morally unacceptable (Zhan et al. 2020), regard-
less of their identity. Based on ethical fairness norms, participants 
were more likely to be influenced by their motivation for fair-
ness when facing unfair allocations. Therefore, in our research, 
regardless of the identity of the ‘perpetrators’ of an unfair allo-
cation, third-party individuals regarded this unfair allocation 
behaviour as morally unacceptable. At this time, the motivation 
for fairness may dominate individual decision-making; there-
fore, punishment decisions are made based on whether to choose 
punishment.

Importantly, consistent with our predictions, the punishment 
intensity of TPP is indeed influenced by empathy, and further 
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Figure 6. Spearman’s correlations between MFN and emotion rating in four conditions, respectively. Note: The shaded grey region shows the 95% 
confidence intervals (CI).

Figure 7. Spearman’s correlations between MFN and punishment rate in four conditions, respectively. Note: The shaded grey region shows the 95% CI.
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demonstrates the negative impact of empathetic altruism on fair 
decision-making: when faced with unfair allocations, participants 
imposed less punishment on empathetic ‘perpetrators’ than on 
non-empathetic ‘perpetrators’ and perceived their level of unfair-
ness and negative emotions to be less intense. This is similar to 
previous studies in that, when an individual is a direct victim of 
unfair allocation, an empathic proposer allows the individual to 
have a higher tolerance of unfairness than a nonempathic pro-
poser, which manifests in a higher acceptance rate of unfair allo-
cation (He et al. 2022, Wang et al. 2022). This study also observed 
the interaction between empathy and fairness affects the pun-
ishment amount, which may be due to interference by empathy-
altruistic motivation with fairness motivation when individuals 
face a trade-off between empathy altruistic motivation and fair-
ness motivation. The details are as follows:

First, people prefer fairness in social life, and because of their 
inequality aversion, they tend to uphold fairness norms and 
impose TPPs when confronted with unfairness (Sun et al. 2015, 
Hu and Mai 2021). However, individuals’ perceptions of fairness 
are not static or unchanging, but rather are dynamic and subject 
to the influence of other factors (Urbanska et al. 2019). For exam-
ple, fairness perceptions are affected by identity, and people tend 
to believe that their own behaviour is perceived as fairer than that 
of others (Messick et al. 1985); unfair offers from in-group mem-
bers are assessed as being fairer than unfair offers from out-group 
members (Wang et al. 2014, Guo et al. 2020, 2022). Similarly, indi-
viduals’ perceived fairness is influenced by empathy processing 
related to unfair behaviour (Urbanska et al. 2019). For example, 
in the UG study, individuals had higher fairness perceptions and 
acceptance rates of unfair allocations from empathic identifiers 
than from nonempathic identifiers (He et al. 2022, Wang et al. 
2022), which also implies that fairness perceptions are influenced 
by empathy. In this study, we also found that third-party deci-
sion makers evaluate unfair allocation behaviour as fairer when 
it is made by empathetic rather than non-empathetic proposers. 
Therefore, empathy influences individuals’ fairness motives in 
TPP decisions.

Second, according to the empathy–altruism hypothesis, empa-
thy enables people to empathize with others’ pain, thereby gener-
ating an altruistic motivation to rescue others from suffering (Bat-
son et al. 1991, 2015, Batson 2010). This means that in the process 
of empathy influencing third-party decision-making, there may 
involve a trade-off between empathy-altruistic motivation and 
fairness motivation, and that empathy-altruistic motivation inter-
feres with fairness motivation, showing a tendency for empathy-
altruistic motivation to be stronger than fairness motivation (He 
et al. 2022, Wang et al. 2022). This can be demonstrated by partic-
ipants’ empathy assessments of empathetic and non-empathetic 
proposers. In this study, we found that third-party observers 
showed more concern and emotional evaluation towards empa-
thetic proposers than to non-empathetic proposers, indicating 
greater empathy for the pain experienced by empathetic pro-
posers. At the same time, this further generated altruistic motives 
and manifested itself in participants’ subjective assessments of 
the amount of punishment for empathic versus nonempathic pro-

posers, as well as their emotions and perceptions of fairness. We 

found that third-party decision makers tended to report higher 
perceptions of fairness and more positive emotional experiences 

regarding unfair allocation behaviours by empathic compared to 

nonempathic unfair allocators, which led individuals to reduce 
the intensity of punishment for their behaviour. This result may 
have been caused by altruistic motivation after empathizing, 

where third-party decision makers believe that the unfair distri-
bution behaviour of empathetic individuals occurs ‘for a reason’ 
(such as third-party decision makers believing that left-behind 
children’s families need more financial help due to difficulties), 
and this reason is not a malicious behaviour that harms oth-
ers (Treadway et al. 2014). This empathetic altruistic motivation 
reduces individuals’ unfairness aversion and negative emotions 
(He et al. 2022), thereby reducing punishment intensity. In sum-
mary, the effect of empathy on TPP decisions may stem from 
interference by empathy-altruistic motives with fairness motives.

In summary, empathy has different impacts on the decision 
to punish (punishment rate) and the intensity of punishment 
(punishment amount) in TPP. As mentioned above, the decision 
to punish or not might be mainly influenced by the motive of 
fairness, whereas in terms of the intensity of punishment, empa-
thy comes into play, and the altruistic motive interferes with the 
fairness motive, which in turn influences the fairness decision. 
This is common in real-life situations. When the public attempts 
to balance between law and reason, in terms of criminals who 
attempt to induce public empathy, although the public considers 
that ‘extenuating circumstances’ exist, they still believe that they 
should be punished, although the extent of the punishment can 
be mitigated. In short, empathy increased third-party tolerance 
towards the unfair offers of empathetic allocators, which was 
reflected in the degree of punishment rather than the decision 
regarding whether to punish or not; at the same time, the altru-
istic motivation of individuals to value the welfare of empathetic 
allocators exceeded their original fairness motivation, resulting in 
third-party individuals showing ‘favoritism’ towards empathetic 
allocators.

The AN1, MFN, and LPC are modulated by 
empathy and fairness
The ERP results further confirmed these findings. According to 
previous ERP research, fairness decision-making mainly consists 
of three distinct stages: early rapid and automated intuitive 
fairness processing, medium-term immediate and intense emo-
tional responses, and late slow but elaborative cognitive processes 
(Wang et al. 2014, Hu and Mai 2021, He et al. 2022, Chen et al. 
2024).

Empathy modulates the early stage of TPP processing
The early stages of fairness processing in TPP are represented 
by AN1, which reflects the initial automated processing of deci-
sions (Wang et al. 2014, He et al. 2022). AN1 is associated with 
early automated attention, and stimuli that defy expectations are 
generally more likely to attract attention (Boudreau et al. 2009, 
Annic et al. 2014). Research has found that larger AN1 wave 
amplitudes reflect an individual’s perceived degree of expecta-
tion violation towards different allocation proposals (Wang et al. 
2014). In this study, the fairness effect of AN1 was modulated 
by empathy; in TPP, the fairness effect was only meaningful for 
proposers with nonempathic identities, and third-party observers 
had larger AN1 amplitudes for unfair than for fair offers. This 
is consistent with our hypothesis and previous research results 
(Wang et al. 2014, He et al. 2022), which may be due to whether the 
proposal meets expectations. People engage in psychological the-
ory reasoning and processing in social decision-making, forming 
predictions of others’ behaviour (Wu and Zhou 2012, Schurz et al. 
2021, He et al. 2022), and these predictions subsequently influence 
people’s decision-making (Pruitt and Kimmel 1977). Numerous 
studies have shown that people follow fairness norms in social 



Altruistic or fair? The influence of empathy on third-party punishment  11

life and express an aversion to unfairness (Sun et al. 2015, Hu 
and Mai 2021); as a result, they form expectations of fair allo-
cation from others and view unfair allocation as a stimulus that 
violates expectations. Therefore, under nonempathy conditions, 
third-party observers quickly grasp the presence of unfairness 
and the AN1 exhibits sensitivity to fairness effects. As shown 
by the behavioural outcomes, altruistic motivation for empathy 
can affect people’s perceptions of fairness. Therefore, third-party 
decision makers are more able to empathize with the difficulties 
they face when forming expectations concerning empathetic pro-
posers and believe that their unfair allocation is reasonable and 
justifiable (He et al. 2022, Wang et al. 2022), which shapes the 
expectation that both fair and unfair allocations are acceptable. 
That is, the altruistic motivation generated by empathy reduces 
people’s inequity aversion and weakens their perception of fair-
ness effects; therefore, AN1 is not sensitive to fairness effects 
under the empathy condition.

Empathy modulates the middle stage of TPP processing
The middle stage of fairness processing in TPP is represented 
by MFN, which reflects semiautomatic processing of decision-
making (Wang et al. 2014, He et al. 2022). Research has found 
that larger MFN amplitudes can reflect deviations from indi-
vidual expectations, individuals’ aversion to violating fairness 
norms, and the resulting cognitive and emotional conflicts in 
the decision-making process (Spape et al. 2019, He et al. 2022, 
Zinchenko et al. 2023). In the present study, the fairness effect 
of MFN was also modulated by empathy, and this effect was only 
meaningful for proposers with nonempathic identities, with third-
party observers having greater MFN amplitudes for unfair than 
for fair offers. This is consistent with our hypothesis and previous 
research results (Wang et al. 2022), which may be due to the nega-
tive emotions of unfair aversion caused by expected violations or 
violations of fair norms.

On the one hand, according to the expectancy-deviation 
hypothesis of MFN (Oliveira et al. 2007, Hewig et al. 2011), MFN 
originates from the anterior cingulate cortex region, which is 
responsible for encoding the deviation between an actual out-
come and expectations, and the larger this deviation is, the 
larger the induced MFN amplitude (Si et al. 2019, Yang et al. 
2024). As mentioned previously, the principle of fairness is per-
vasive in human societies; thus, people expect others to make 
fair allocations (Wang et al. 2014). Simultaneously, the promi-
nence of empathic identities affects an individual’s assessment 
of fairness, which, in turn, alters the individual’s expectation 
that extenuating circumstances exist regarding unfair allocations 
by an empathic proposer (Wang et al. 2022). Therefore, the fair-
ness effect of MFN was reflected in nonempathy rather than in 
empathy conditions.

On the other hand, MFN is also related to violations of social 
norms, which can trigger larger MFN amplitudes (Zinchenko et al. 
2023). Given that MFN is more pronounced following negative 
stimuli (Paul and Pourtois 2017), this study found a significant 
negative correlation between MFN and punishment rate under 
the nonempathy-fair condition, which also means that larger 
MFN amplitude predicts higher punishment rate (Chen et al. 
2024). The emotional model suggests that negative emotions drive 
individuals to engage in TPP (Fehr and Gächter 2002, Xiao and 
Houser 2005, Zheng, et al., 2024). Violations of fairness norms 
can create unfairness aversion and negative emotional experi-
ences (Sun et al. 2015, Hu and Mai 2021), which reflect the fairness 
effect of MFN that was significant in the nonempathy condition.
Correlation analysis between MFN amplitudes and emotional 

assessment also confirmed this point. The results showed that 
under non-empathetic conditions, MFN amplitude was signif-
icantly positively correlated with emotional assessment. This 
also means that under nonempathy conditions, the larger the 
MFN amplitude, the stronger the negative emotional assessment. 
This effect was not observed under empathy conditions, which 
may indicate that empathy reduces aversion to unfairness and 
the negative emotions it triggers. Therefore, the fairness effect 
of MFN appears only under nonempathy rather than empathy
conditions.

Empathy modulates the late stage of TPP processing
The LPC represents the late stage of fairness processing in TPP, 
which reflects a detailed decision-making process (Cui et al. 2019, 
Hu and Mai 2021). Research has shown that the LPC is associ-
ated with cognitive resource investment and advanced motivation 
and emotion assessment. As cognitive resource investment and 
motivation increase, the amplitude of the LPC decreases (Cui 
et al. 2019, Zheng, et al., 2024, Zheng, et al., 2024; ). In this 
study, the fairness effect of the LPC was similar to that of early 
to middle stage processing, and was also modulated by empathy. 
Specifically, in the nonempathy condition, unfair offers elicited 
greater LPC amplitudes than fair offers; this difference disap-
peared in the empathy condition. This finding is consistent with 
our hypotheses and with previous research results (Cui et al. 
2019, Zheng, et al., 2024). The decision to punish in TPP results 
from a trade-off between an individual’s negative emotions and 
self-interest mechanisms (Zheng, et al., 2024), and this trade-off 
process requires individuals to invest more cognitive resources in 
exhaustive consideration. The relationship between this trade-off 
and cognitive resources has also been confirmed by the results 
of decision-making time (Zhan et al. 2020), which manifested as 
third-party individuals needing longer to make decisions when 
faced with unfair rather than fair allocations. Under nonempa-
thy conditions, on the one hand, driven by negative emotions 
induced by unfair aversion, third-party observers attempt to 
make punitive decisions; on the other hand, this type of pun-
ishment requires individuals to pay a cost, and this self-interest 
motive hinders individuals from making punishment decisions. 
This dilemma requires individuals to invest cognitive resources 
in the evaluation, which is reflected in the fairness effect of the 
LPC (Zheng, et al., 2024). In contrast, in the empathy condition, 
third-party observers were more tolerant of empathic violators 
(Ouyang et al. 2021, He et al. 2022, Wang et al. 2022), which, as 
shown by the fairness effect of the MFN, did not produce a differ-
ence in negative affect, and thus did not involve such a trade-off. 
Therefore, we speculated that due to this trade-off, third-party 
observers invested more cognitive resources in deciding whether 
to punish the violator, and that this discrepancy appeared in the 
nonempathy rather than empathy condition.

In summary, this study provides a new perspective for inves-
tigating the impact of empathy on TPP. Our results suggest 
that unfair behaviour without empathy for the ‘perpetrator’ 
induces strong unfairness aversion and negative emotions, as 
well as stronger trade-offs, which are reflected in significant 
AN1, MFN, and LPC fairness effects in punishment decisions for 
nonempathic proposers. However, this influence disappears when 
a third-party empathizes with the ‘perpetrator’, as empathy-
altruistic motives interfere with fairness motives and increase 
tolerance for unfair behaviour. In summary, the results of this 
study reveal the potential psychological and neural mechanisms 
between altruistic and fairness motives in the decision-making 
process of TPP.
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Implications and future directions
The findings of the present study have several implications. Previ-
ous research has focused on the fact that inducing individuals to 
empathize with unjust actors increases the tolerance of second-
party individuals. The present study found that inducing third-
party individuals to empathize with unjust actors does the same, 
although this tolerance is reflected in the degree of punishment. 
This finding broadens previous insights into the psychological 
and neural mechanisms of empathy in fairness decision-making. 
Practically, this study provides insights into judicial system deci-
sions and social news incidents. For example, if the perpetra-
tor inflicts unfair behaviour on the victim, the perpetrator may 
use media exaggeration to induce empathy among the public 
or sentencing personnel to evade or mitigate punishment. The 
phenomenon of interference by empathy-altruistic motives with 
fairness motives reminds the public of the need to rationally 
view the phenomenon of ‘empathy’ in society: to distinguish the 
true intention of the ‘perpetrator’ to harm, rather than blindly 
empathizing with the harm they have suffered.

This study has some limitations that should be considered. 
First, this study used only Chinese participants; however, TPP 
could be influenced by differences between Chinese people and 
Westerners (Guo et al. 2022), and subsequent studies could con-
sider different groups of participants to broaden generalizability. 
Second, the emotional assessment in this study did not explore in 
detail which negative emotions were at play. For example, previ-
ous studies have found that both the negative emotions of disgust 
and anger can play a role (Ginther et al. 2022, Fan et al. 2024); thus, 
subsequent studies could explore the role of emotions in detail. 
Finally, TPP was conducted in the laboratory, and it is necessary 
to explore it further using a more ecologically valid adaptation 
paradigm in the future.

Conclusion
In summary, this study used an ERP approach to reveal the 
roles and neural mechanisms of empathy in TPP. Third-party 
individuals increased their tolerance for unfair offers of empa-
thetic allocators because of empathy-altruistic motives, which 
manifested as a reduction in rather than an exemption from pun-
ishment. In addition, empathy for the ‘perpetrator’ reduces the 
individual’s sensitivity to fairness: when there is no empathy for 
the ‘perpetrator’, individuals have stronger negative emotions in 
response to the unfair allocation, as well as a stronger moti-
vation and investment of cognitive resources in punishing the 
unfair behaviour; this discrepancy disappeared in the empathy 
condition. In summary, the results of this study reveal the psy-
chological and neural mechanisms underlying the relationship 
between empathy-altruistic and fairness motives in third-party 
decision-making processes.
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