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Abstract

Virtual influencers in diverse appearances emerged and gained popularity on virtual
platforms. However, how the appearances of virtual influencers affect consumers’ attitudes
and reactions remained largely unexplored. Through three experimental studies, this paper
examines the psychological mechanism and boundary conditions for consumer reactions
to virtual influencer transgressions. The results show that consumers are less forgiving
and more negative in their reactions to transgressions conducted by human-like virtual
influencers compared to anime-like ones, regardless of the type of transgression or the
gender of the virtual influencer (Studies 1 and 2). Additionally, the driving mechanism
of the virtual influencers has a moderating effect. When consumers are informed that the
virtual influencer transgression is driven by a real person rather than AI, the impact of
appearance on the reactions to transgressions is aggravated (Study 3). The result shows
that appearance and driving mechanism both influence consumer perceptions of the virtual
influencers’ agency, thereby determining the degree of reaction to transgressions.

Keywords: virtual influencer; anime-like appearance; human-like appearance; transgression;
AI; mind perception; perceived agency

1. Introduction
In today’s society, the binary interaction between businesses and consumers is gradu-

ally strengthening and digital content marketing is also on the rise [1]. Within the metaverse,
virtual influencers, among other virtual beings and virtual idols, have become key actors
who drive the traffic on digital platforms. Examples for virtual influencers include Lil
Miquela from the United States, Shudu from the United Kingdom, Imma and Hatsune
Miku from Japan, all heralding the arrival of the celebrity 2.0 era [2]. Compared to hu-
man influencers, virtual influencers exhibit greater adaptability and a wider stretch of
appearance [3]. More notably, virtual influencers distinguish from traditional human influ-
encers in terms of attractiveness, credibility, and endorsement effectiveness [4–6]. By the
same token, virtual influencers’ misbehavior would be more disciplined compared to
human influencers [7,8], which would presumably lead to fewer transgressions and less
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financial loss [9]. Consequently, explosive growth of virtual influencers has been seen
as a growing number of them are employed as brand ambassadors for companies [10].
Nonetheless, virtual influencers still exhibit transgressions in certain situations [11,12], such
as striking examples of identity deception by Lil Miquela and inappropriate racist remarks
by Blawko [13,14]. Despite the advantages of virtual influencers over human influences in
this aspect [15,16], attentions on the potential transgressions conducted by different virtual
influencers have been raised [10].

Virtual influencers are categorized into human-like virtual influencers and anime-like
virtual influencers based on the degree of anthropomorphism [17]. Recent studies have
found differences between the two types when studying their user engagement [18], social
interaction [19], brand attitude [20], and information dissemination effects [21,22]. In view
of the aforementioned research gap, this paper aims to investigate the patterns of consumer
reactions to transgressions conducted by the different types of virtual influencers. By exam-
ining the boundary conditions and underlying psychological mechanisms, we attempt to
make two primary contributions. First, this paper takes a comprehensive look into virtual
influencers based on their outside appearances and inside driving mechanisms, and reveals
the interactive effects of these dominant factors on consumer reactions to transgressions.
Second, based on mind perception theory, this paper explains the underlying psychological
mechanisms for the differed levels of reactions to transgressions conducted by the different
types of virtual influencers.

2. Theoretical Background and Hypotheses Development
2.1. Human-like Versus Anime-like Virtual Influencers

As advanced substitutes for human influencers [23], virtual influencers are digi-
tal figures running by computer imaging technology combined with machine learning,
possessing significant social media influence [18]. Mouritzen et al. [9] pointed out the
critical role of anthropomorphism in virtual influencers’ interactions with audiences. Some
virtual influencers have realistic human-like appearances, such as Lil Miquela who has
2.6 million followers on Instagram and YouTube (see example on the left in Figure 1). Oth-
ers possess cartoon-like features with animation characteristics (e.g., large eyes and small
mouths), such as the influential virtual singer Hatsune Miku (see example on the right
in Figure 1). Recent studies accepted the human-like versus anime-like virtual influencer
taxonomy [17,20].

Figure 1. Taxonomy of Virtual Influencer Appearance.

According to Uncanny Valley Theory, overly realistic human-like figures evoke fear
and a sense of oddness, negatively affecting consumers’ emotional attachment and willing-
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ness to engage [24,25]. Qu and Baek [26] found that perceived credibility of human-like
figures is significantly lower than that of humans and cartoon characters. Additionally,
Arsenyan and Mirowska [18] used text analysis to compare social interactions between
audiences and human-like, human, and cartoon-like virtual influencers, and found that
social media audience exhibits more anxiety, anger, and sadness in response to human-like
virtual influencers, along with more profanity in comments. Additionally, research has
shown that when consumers immersed in angry emotions, a higher degree of anthropo-
morphism in AI service avatars can lead to a decrease in customer satisfaction and overall
evaluation of the company [27].

On the other hand, Social Response Theory suggests that people treat computers as social
actors [28]. When anthropomorphic features, such as human voice and appearance, appear in
non-human entities, responses tend to follow social interaction norms and exhibit positive
emotions and behavior [29,30]. Xie-Carson et al. [31] found that content related to human-like
figures is rated more favorably than 3D and 2D cartoon characters. More often than not,
consumers rate human-like figures better in attractiveness, professionalism, and credibility,
leading to stronger persuasive effects and more positive brand influence [17,20,32].

Thus, previous literature tinted with inconsistent conclusions implies both human-like
and anime-like virtual influencers have certain advantages over each other, depending
on the situation and research context. This study explores the effects of virtual influencer
transgressions, with a focus on if human-like or anime-like appearances differ on consumer
attitudes and reactions.

2.2. Virtual Influencer Transgressions and User Reactions

Transgressions conducted by brand and endorsers cause severe negative impacts, af-
fecting both companies and endorsers [33–35]. Reinikainen et al. [36] found that influencers
and brands share a symbiotic relationship where transgressions by one party can have
negative spillover effects on the other, leading to lower brand attitudes, reduced trust,
and negative purchase intentions. Furthermore, just the act of swearing can negatively
impact both the influencer and the brand [37]. While virtual influencers appear to be
less prone to transgressions due to their programmable nature, transgressions and other
dreadful mistakes can still occur during interactions with audiences. The phenomena were
evidenced by incidents like offensive remarks by Hololive’s virtual idols Akai Haato and
Kiryu Coco, which led to all Hololive virtual figures being withdrawn from the Chinese
market [38].

The negative reactions caused by transgressions often lead to unfollowing the influ-
encer, reduced purchase intentions, and even calls for punishment [39–41]. The observed
negative evaluations in response to transgressions, are accompanied by forgiveness at
varying levels [42,43]. Forgiveness propensity is a common measure of attitude towards
service failures, indicating the degree to which users understand and forgive a virtual
influencer’s mistakes or transgressions [44,45]. This study will examine both forgiveness
propensity and behavioral responses as dependent variables for consumer reactions to
virtual influencer transgressions.

2.3. Virtual Influencer Appearance and Mind Perception

Consumer attitudes and behavioral tendencies towards virtual influencers are often
explained by Mind Perception Theory [46,47]. Mind perception, also known as human-
izing or mentalizing, is a cognitive process that helps individuals infer others’ motives,
beliefs, and intentions [48,49]. According to Mind Perception Theory [50], to determine
another person’s intentions or feelings, individuals seek to understand that person’s mental
presence, which includes two distinct aspects–agency and experience. Agency reflects the
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person’s ability to regulate intentions and behaviors, such as self-control and judgment and
so on, while experience indicates the person’s ability to understand emotions and feelings,
such as hunger, fear, or pain. The mind perception route is also applied when people
attempt to understand human-comparable minds, such as groups, animals, and mechanical
agents, with a motivation to establish social connections [51]. Therefore, even though
lifeless objects like virtual influencers lack thoughts, consumers tend to habitually attribute
human-like mental capacity to them.

Prior studies have found that consumers tend to perceive lower mental capacity in
virtual influencers than human influencers [16,52]. This is because consumers believe that
algorithm-driven non-human entities lack empathy and cognitive abilities [46,53]. When
an interaction with non-human takes place, the degree of anthropomorphism is a crucial
indicator of mental capacity [54]. For instance, human characteristics and human behaviors
of robot avatars are associated with stronger mind perception judgments [55,56]. On virtual
platforms, facial characteristics of human appearance provide huge cues for consumers’
mind perception of virtual beings [57]. Thus, consumers’ stronger mind perception can
be found in human-like virtual influencers due to the higher levels of anthropomorphism,
especially based on facial features.

Consumers’ mind perception of virtual influencers shapes their attitudes and be-
havioral reactions. Ham et al. [58] conducted a content analysis of avatar and human
interactions on Instagram, and found that emotional texts presented by avatars can enhance
audience evaluations on their emotional intelligence, leading to the audience’s positive
attitudes and improved interactions. Additionally, Yang et al. [59] also indicates that an
increase in the behavioral anthropomorphism of virtual influencer will enhance consumers’
evaluation of their capabilities and lead to more positive consumption behaviors. In con-
trast, lower mind perception in virtual influencers leads to a series of negative reactions are
seen, such as lower willingness to share, decreased brand attitudes, and weaker purchase
intentions [46,52]. When dealing with transgressions conducted by the different appearance
types of virtual influencers, does stronger mind perception in human-like virtual influ-
encers lead to better or worse consumer reactions to transgressions? Gray et al. [60] noted
that objects associated with higher mental capacity are attributed with more moral rights
and responsibilities. This is because those who have cognitive autonomy are believed to
make their own decisions and take conscious actions, and thus are held more accountable
for their mistakes. This notion is applicable to virtual influencers [61]. When certain virtual
influencers are perceived to lack cognitive abilities, the moral demand for responsibility
decreases and forgiveness propensity increases [62]. Since human-like virtual influencers
are perceived to have greater control over their behaviors than anime-like ones, consumers
tend to give less forgiveness towards their transgressions. Stronger mind perception even-
tually results in lower forgiveness propensity and more negative behavioral responses.
Therefore, we propose the following hypothesis:

H1: Compared to anime-like virtual influencers, individuals exhibit lower forgiveness propensity
and more negative behavioral responses to transgressions by human-like virtual influencers.

2.4. Driving Mechanism as Boundary Condition

Human appearance is not the only cue consumers can rely on with regard to mind
perception. Park and Sung [17] explained that virtual influencers are operated on different
technologies. Some virtual influencers are entirely driven by digital imaging technologies
and algorithms, such as Lil Miquela and the cartoon character Apoki. Others are merely
virtual appearances attached to a real person, using facial expressions, voice, and motion
capture technologies to project a real person’s behavior into a virtual figure, such as
Japanese virtual influencer Kizuna AI and the virtual celebrity Monica Quin on social
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networking app Zepeto. In general, the driving mechanisms for virtual influencers are
either AI-driven or real person-driven [17,63]. Real person-driven was akin to avatar role-
playing. This kind of virtual influencers were created through real people wearing body
and facial motion capturing equipment combined with voice synthesis technology [64].
Alongside the advancement of digital technologies, AI-driven virtual influencers have also
become mainstream. The operation of AI-driven virtual influencers relies on high-precision
multimodal technology and deep learning for movement restoration, akin to a ChatGPT
5.4 Pro (OpenAI, San Francisco, CA, USA) with a physical image [65,66].

Prior studies have not reached a conclusion on whether digital humans driven by
real person are better or worse than those driven by AI. On the one hand, some scholars
suggested that real person-driven virtual influencers yield better interaction outcomes than
AI-driven ones. For example, consumers experience enhanced flow and more positive
emotions when interacting with human avatars compared to computers [67]. Consumers
think of real person-driven virtual influencers as having stronger social presence on social
media platforms, which shows stronger persuasive effectiveness than do computerized
figures [68]. On the other hand, a study by Seymour et al. [69] found that the type of
driving mechanism does not affect consumers’ ratings of affinity and trustworthiness
towards virtual influencers.

On the flip side, when consumers encounter virtual influencer transgressions, they
might perceive real person-driven virtual influencers under stronger mind perception.
Although there is no relevant evidence in the field of virtual influencers, research on service
robots suggests that consumers are more likely to express anger towards human agents
(vs. AI agents) in the context of service failures and attribute more responsibility to the
customer service itself [70]. The study by Garvey et al. [71] also indicates that, compared
with human agents, consumers express less dissatisfaction with bad news delivered by
AI agents. Since both appearance and driving mechanism are commonly used to judge
the mental capacity of virtual influencers, we expect an interaction effect by the two.
When consumers are provided with both appearance and driving mechanism of virtual
influencers, they will exhibit a greater degree of negative reactions to the transgressions
conducted by human-like virtual influencers who are real person-driven. In contrast,
when informed that the anime-like virtual influencers are AI-driven, consumers perceive
the lowest level of mental capacity in them, thus leading to highest level of forgiveness
propensity and least negative behavioral responses. According to Mind Perception Theory,
we propose the following hypotheses:

H2: Driving mechanism moderates the effects of influencer appearance on consumer reactions to
virtual influencer transgressions.

H3: Mind perception mediates the interactive effect of influencer appearance and driving mechanism
on consumer reactions to virtual influencer transgressions.

This study’s theoretical framework is shown in Figure 2. The rest of the paper is
organized as follows: Study 1 uses existing human-like and anime-like virtual influencer
images in the experiment to explore the main effects of consumer reactions to virtual influ-
encer transgressions (H1), taken into consideration the potential impact of transgression
types. Study 2 uses self-designed virtual influencer images to verify the robustness of H1,
taken into consideration the potential impact of virtual influencer gender. Finally, Study
3 examines the boundary conditions of driving mechanisms (H2) and the mediating effects
of mind perception (H3).
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Figure 2. Theoretical Framework.

3. Study One: Consumer Reactions to Transgressions Based on Virtual
Influencer Appearance

The purpose of Study 1 is to explore the main effects of virtual influencer appearance
on consumer reactions to their transgressions. Virtual influencer transgressions are often ob-
served in many ways, such as inappropriate product endorsements and offensive remarks
during live broadcasts. We choose two distinct kinds of transgressions as experimental
scenarios— false endorsement and discrediting statements.

3.1. Participants and Design

Study 1 employed a 2 (influencer appearance: human-like vs. anime-like) × 2 (trans-
gression behavior type: false endorsement vs. discrediting statements) between-subjects
design and Credamo (Beijing, China; Chinese equivalents of Mturk for online data gather-
ing) was used to recruited participants. Finally, 200 (Mage = 29.96, SD = 6.64, 35% males)
subjects with no outliers, normal reaction times and who pass the attention test were
recruited at random and then were distributed to one of the four conditions. Table 1 reports
the participants’ demographic profile. By using G*Power 3.1 (Heinrich Heine University,
Düsseldorf, Germany) to analyze the statistical power of the sample size [72], when the
f = 0.5, df = 1, α = 0.05 with N = 200, the Power (1 − β) > 0.99. This indicates the sample
size for this experiment has good statistical power.

Table 1. Participants Information in Study 1 (N = 200).

Demographic Variable Category Number (Proportion)

Age

18–24 40 (20%)
25–34 124 (62%)
35–44 27 (13.5%)
45–54 9 (4.5%)

Gender Male 70 (35%)
Female 130 (65%)

Education Background

High school or lower 17 (8.5%)
Some college 31 (15.5%)
College graduate 92 (46%)
Postgraduate 60 (30%)

3.2. Procedure

In Study 1, we used existing images to represent human-like and anime-like influ-
encers. As shown in Figure 3, the image of virtual influencer “Higaga” (created by Baidu
Corporation, Beijing, China) was used as the human-like virtual influencer and the image
of another virtual influencer “Du Xiaoxiao” (also created by Baidu Corporation) was used
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as the anime-like virtual influencer. We conducted a pretest (N = 60; Mage = 24.78, SD = 4.88,
38.30% males) to measure the attractiveness of the images (1 = not attractive at all, 7 = very
attractive) and found that the two influencers did not significantly differ in attractiveness
(t(58) = 0.025, p = 0.922).

Figure 3. Experimental Stimuli in Study 1.

In the cover story, we presented a brief explanation of the influencers, emphasizing
their human-like or anime-like appearance to enhance the manipulation (see Appendix A
for details). Next, the participants were informed of one of the two transgression behaviors.
In the false endorsement scenario, the participants were described a scenario where a
virtual influencer recommended a product to the fans, but the fans later discovered that the
product was of poor quality. In the discrediting statements scenario, the participants were
described a situation in which a virtual influencer made discriminatory remarks about
disabled individuals (see Appendix B for details).

After that, the participants were asked to imagine themselves as fans of the influencer and
indicate their evaluations of the influencer. We used forgiveness propensity and behavioral
response as dependent variables. Forgiveness propensity was tested by three 7-point Likert
items adapted from Zhao et al. [16] (α = 0.91): (1) how likely are you to forgive the influencer
(1 = very unlikely, 7 = very likely); (2) I think I can forgive the mistake made by the influencer
(1 = strongly disagree, 7 = strongly agree); and (3) if the influencer can fix the transgression
in time, I am willing to forgive them (1 = strongly disagree, 7 = strongly agree). Behavioral
response was measured using three 7-point Likert items adapted from Zhao et al. [16] (α = 0.79;
1 = strongly disagree, 7 = strongly agree): (1) I have a bad impression of the influencer; (2) I
will continue to follow the influencer (reversed item); and (3) I would not buy any products
recommended by the influencer anymore.

3.3. Results

2 (influencer appearance) × 2 (transgression behavior type) two-way ANOVAs on
forgiveness propensity and behavioral response showed significant main effects of in-
fluencer appearance (Fs > 13.80, ps < 0.001) and transgression behavior type (Fs > 6.99,
ps < 0.01). Meanwhile, the interactions were not significant (Fs < 0.01, ps > 0.94), in-
dicating that the effects of influencer appearance on forgiveness propensity and behav-
ioral response are consistent across different transgression behavior types (see Figure 4).
As predicted, the anime-like virtual influencer is associated with higher forgiveness
(Manime-like = 4.17 ± 1.65, Mhuman-like = 3.44 ± 1.40, t(198) = −3.37, p < 0.01, d = 0.48)
and less negative behavioral response (Manime-like = 4.04 ± 1.68, Mhuman-like = 4.97 ± 1.31,
t(198) = 4.33, p < 0.001, d = 0.62) than the human-like virtual influencer. H1 was supported.
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Figure 4. Results of Study 1.

3.4. Discussion

The results of Study 1 provided initial evidence that the appearance of virtual influencers
matters when consumers encounter virtual influencer transgressions. Particularly, it is more
probable that anime-like virtual influencers will receive forgiveness from consumers, regardless
of the type of transgression. Study 1 rules out the potential impact of transgression types.

4. Study Two: Main Effects Based on Virtual Influencer Gender
The results in Study 1 revealed the main effects of virtual influencer appearance

on consumer reactions to their transgressions, and demonstrated the consistency of the
main effects across different types of transgressions. However, the experimental material
used in Study 1 were both female. Although female virtual influencers are prevalent on
virtual platforms, there are also a good number of male virtual influencers. Given that the
appearances between male and female influencers differ considerably, the gender of the
influencer might be a potential confounding variable. Therefore, Study 2 employed a set of
human-like and anime-like images for both female and male virtual influencers to examine
the consistency of the main effects across virtual influencer genders. To control potential
confounding effects due to existing image characteristics, we created fictitious images as
experimental stimuli in Study 2.

4.1. Participants and Design

Study 2 adopted a 2 (influencer appearance: human-like vs. anime-like) × 2 (influencer
gender: male vs. female) between-subjects design. A total of 200 participants (Mage = 30.18,
SD = 7.36, 44.0% males) were recruited via Credamo like study 1 and randomly assigned
them to one of the four conditions. Table 2 reports the participants’ demographic profile.

4.2. Procedure

Following the same procedure used in Study 1, the participants were presented
with a brief description of the influencer paired with a fictitious image (see Figure 5).
The participants were then informed of the false endorsement transgression behavior used
in Study 1. After that, we tested the participants’ forgiveness propensity (α = 0.86) and
behavioral responses (α = 0.87) as measured in Study 1.

4.3. Results

2 (influencer appearance) × 2 (influencer gender) two-way ANOVAs on forgive-
ness propensity and behavioral response showed neither significant main effects of in-
fluencer gender nor significant interactions (Fs < 3.40, ps > 0.067). The main effects of
influencer appearance were significant (Fs > 6.56, ps < 0.011, see Figure 6). Further com-
parisons showed that participants in the anime-like virtual influencer condition indicated
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higher forgiveness (Manime-like = 4.87 ± 1.16, Mhuman-like = 4.41 ± 1.39, t(198) = −2.56,
p = 0.011, d = 0.36) and less negative behavioral response (Manime-like = 3.64 ± 1.35,
Mhuman-like = 4.25 ± 1.49, t(198) = 3.06, p = 0.003, d = 0.43) than human-like virtual influ-
encers. H1 was supported again.

Figure 5. Experimental Stimuli in Study 2.

Table 2. Participants Information in Study 2 (N = 200).

Demographic Variable Category Number (Proportion)

Age

18–24 47 (23.5%)
25–34 106 (53%)
35–44 37 (18.5%)
45–54 7 (3.5%)
55–64 2 (1%)

Gender Male 88 (44%)
Female 112 (56%)

Education Background

High school or lower 11 (5.5%)
Some college 37 (18.5%)
College graduate 94 (47%)
Postgraduate 58 (29%)

Figure 6. Results in Study 2.
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4.4. Discussion

Results in Study 2 confirmed the main effects hypothesized in H1 and clarified that
there is no effect of influencer gender. Regardless of the gender of the virtual influencer, their
appearance significantly impacts consumers’ attitudes and behaviors following transgressions.
Consumers exhibit lower forgiveness propensity and more negative behavioral responses to
transgressions conducted by human-like virtual influencers compared to anime-like virtual
influencers. Therefore, Study 3 uses only female virtual influencers as experimental stimuli.

5. Study Three: Moderating Effects of Driving Mechanism and
Mediating Effects of Mind Perception

The primary purpose of Study 3 was to examine the boundary conditions of the
driving mechanism of virtual influencers as well as the mediating effects of mind perception.
As mind perception includes two facts, Study 3 measured both agency and experience to
see how they explain consumer reactions to virtual influencer transgressions.

5.1. Participants and Design

Study 3 adopted a 2 (influencer appearance: human-like vs. anime-like) × 2 (driv-
ing type: AI-driven vs. real person-driven) between-subjects design. We also recruited
200 participants from Prolific (Prolific, London, UK) at random. Owing to the problems
like response time and attention check, study 3 included 195 valid subjects (Mage = 36.96,
SD = 13.14, 45.6% males), and they also were given one of the four conditions in a random
manner. Table 3 reports the participants’ demographic profile.

Table 3. Participants Information in Study 3 (N = 195).

Demographic Variable Category Number (Proportion)

Age

18–24 34 (17.4%)
25–34 67 (34.4%)
35–44 41 (21%)
45–54 34 (17.4%)
55–64 11 (5.6%)
>65 8 (4.1%)

Gender
Male 103 (52.8%)
Female 89 (45.6%)
Non-binary/Third gender 3 (1.5%)

Education Background

High school or lower 18 (9.2%)
Some college 44 (22.6%)
College graduate 88 (45.1%)
Postgraduate 45 (23.1%)

Region

Australia/Oceania 71 (36.4%)
Africa 10 (5.1%)
North America 73 (37.4%)
Europe 39 (20%)
Asia 2 (1%)

Social Media Usage
Frequency

Less than once a week 5 (2.6%)
Once a week 2 (1.0%)
A few times a week 16 (8.2%)
Once a day 28 (14.4%)
Several times a day 144 (73.8%)
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5.2. Procedure

First, the participants were presented a brief overview of the influencer, matched with
a picture (see Appendix C for details). We chose a human-like virtual influencer image
and an anime-like virtual influencer image from Bilibili, a popular video platform in China
(see Figure 7). To mitigate potential confounding effects, we standardized the number of
followers and information descriptions of the virtual influencers.

Figure 7. Experimental Stimuli in Study 3.

We manipulated the driving mechanisms of the virtual influencer by providing an
AI-driven scenario and a real person-driven scenario to the participants. The participants
were then given a transgression behavior scenario involving discrediting statements (see
Appendix B for details). After that, the participants answered an attention check question.
Those who passed the attention check were asked to indicate their forgiveness propensity
(α = 0.94) and behavioral response (α = 0.83) using the same measures in Studies 1 and
2. Additionally, the participants reported their mind perception on the influencer. Mind
perception was tested by a 7-point Likert scale on twelve items (“To what extent do you
think the influencer can. . . ”; 1 = not at all, 7 = extremely; α = 0.95; [73]), including six
agency-related capacities (“communicate with others,” “is capable of thinking,” and so on;
α = 0.92) and six experience-related capacities (“sensitive to pain,” “experience happiness,”
“experience fear,” and so on; α = 0.98).

5.3. Results

Interaction Effects on Consumer Reactions to Transgressions. 2 (influencer appearance)
× 2 (driving mechanism) two-way ANOVAs on forgiveness propensity and behavioral
response showed no significant main effects of influencer appearance or driving mechanism
(Fs < 3.61, ps > 0.059). Still, the interactions were significant (Fs > 4.82, ps < 0.029). H2
was supported.

For dependent variable forgiveness propensity, the interaction of influencer appear-
ance and driving mechanism was significant (F(1, 191) = 5.35, p = 0.022, η2

p = 0.027).
Further analysis of simple effects showed that the difference between human-like (M = 2.99,
SD = 1.49) and anime-like (M = 2.85, SD = 1.18) for AI-driven virtual influencers was not
significant (F(1, 191) = 0.21, p = 0.651, η2

p = 0.001). However, consumers were more inclined
to forgive the anime-like virtual influencer (M = 3.01, SD = 1.95) than the human-like virtual
influencer (M = 2.16, SD = 1.07) when encountering real person-driven virtual influencers
(F(1, 191) = 7.92, p = 0.005, η2

p = 0.040, see Figure 8).
For dependent variable behavioral response, the interaction of influencer appearance

and driving mechanism was significant (F(1, 191) = 4.83, p = 0.029, η2
p = 0.025). Further anal-

ysis of simple effects showed that the difference between human-like (M = 5.45, SD = 1.50)
and anime-like (M = 5.51, SD = 1.36) AI-driven virtual influencers was not significant
(F(1, 191) = 0.04, p = 0.834, η2

p = 0.000). However, consumers react more negatively to the
human-like virtual influencer (M = 6.18, SD = 0.68) than the anime-like virtual influencer
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(M = 5.38, SD = 1.67), when the virtual influencers are real person-driven (F(1, 191) = 8.37,
p = 0.004, η2

p = 0.042, see Figure 9).

Figure 8. Results of Interaction Effect on Forgiveness Propensity in Study 3.

Figure 9. Results of Interaction Effect on Behavioral Response in Study 3.

The results suggest that the main effects found in Studies 1 and 2 do not exist when
consumers know the virtual influencers are operated by AI. To investigate the mediating
effects of mind perception, we further conducted an analysis with the two subdimensions
of mind perception as dependent variables.

Interaction Effects on Mind Perception (Agency and Experience). We conducted a 2 (in-
fluencer appearance) × 2 (driving mechanism) two-way ANOVA on the two dimensions
of mind perception, agency and experience, respectively. The results with agency as the
dependent variable showed that the main effect of driving mechanism was significant
(F(1, 191) = 146.21, p < 0.001, η2

p = 0.434), indicating that consumers consider AI-driven
virtual influencers a lower level of agency compared to real person-driven ones. The main
effect of influencer appearance was not significant (F(1, 191) = 0.72, p = 0.397, η2

p = 0.004),
but the interaction was significant (F(1, 191) = 4.79, p = 0.030, η2

p = 0.024). Further analysis
of simple effects showed that the difference between human-like (M = 2.70, SD = 1.14) and
anime-like (M = 2.92, SD = 1.26) virtual influencers was not significant when they are AI-
driven (F(1, 191) = 0.90, p = 0.344, η2

p = 0.005). However, consumers perceive a higher level
of agency in human-like (M = 4.95, SD = 0.89) than anime-like virtual influencers (M = 4.47,
SD = 1.06) when they are real person-driven (F(1, 191) = 4.60, p = 0.033, η2

p = 0.024, see
Figure 10). This interactive effect is consistent with the patterns found when the forgiveness
propensity and behavioral response are taken as the dependent variables.
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Figure 10. Results of Interaction Effect on Agency in Study 3.

When experience was used as dependent variable, only the main effect of driving
mechanism was significant (F(1, 191) = 152.90, p < 0.001, η2

p = 0.445). The main effect of
influencer appearance was not significant (F(1, 191) = 1.16, p = 0.283, η2

p = 0.006), and the
interaction effect was also not significant (F(1, 191) = 1.34, p = 0.249, η2

p = 0.007, see Figure 11).
This suggests that agency, and not experience, is the underlying mechanism explaining
consumer reactions to transgressions conducted by virtual influencers. To verify this
hypothesis, we conducted a mediated moderation analysis.

Figure 11. Results of Interaction Effect on Experience in Study 3.

Moderated Mediation Effects. Influencer appearance (0 = anime-like virtual influencer,
1 = human-like virtual influencer) and driving mechanism (0 = AI-driven, 1 = real person-
driven) were coded as dummy variables. Using Model 8 of the PROCESS macro in SPSS
Statistics 27 (IBM Corp., Armonk, NY, USA) [74], we ran moderated mediation anal-
ysis with agency and experience as parallel mediators and forgiveness propensity and
behavioral response as the outcome variables.

The results are shown in Table 4. The path analysis with forgiveness propensity as the
dependent variable reveals that the interaction between influencer appearance and driving
mechanism positively affects agency (β = 0.687, p = 0.030), and agency negatively affects
forgiveness propensity (β = −0.473, p < 0.001). However, when experience was used as
a mediator, only the effect of experience was significant (β = 0.242, p < 0.01). The results
indicate that only the mediation effect of agency is significant (see Figure 12).

When behavioral response is used as the dependent variable, the path analysis results
show that the interaction between influencer appearance and driving mechanism positively
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affects agency (β = 0.687, p = 0.030), and agency positively affects behavioral response
(β = 0.291, p < 0.001). However, when experience was used as a mediator, only the
effect of experience was significant (β = −0.202, p < 0.01). Thus, the mediation effect
of agency is significant, and the mediation effect of experience is not (see Figure 13).
Overall, the moderated mediation analysis results showed not only the interaction effects
between influencer appearance and driving mechanism on consumer reactions, but also that
perceived agency plays the mediating role in the relationship. H3 was partially supported.

Table 4. Test of Moderated Mediation Effects.

Dependent Variables Mediation Moderation Effect BootSE BootLLCI BootULCI

Forgiveness Propensity
Agency

AI-driven 0.10 0.12 −0.13 0.37
Real person-driven −0.23 0.10 −0.45 −0.04

Experience
AI-driven 0.003 0.04 −0.08 0.09
Real person-driven −0.11 0.10 −0.34 0.06

Behavioral Response
Agency

AI-driven −0.06 0.09 −0.27 0.09
Real person-driven 0.14 0.08 0.03 0.04

Experience
AI-driven −0.003 0.03 −0.07 0.06
Real person-driven 0.09 0.08 −0.04 0.27

Virtual Influencer Appearance
(0=Anime-like, 1=Human-like)

×
Driving Mechanism

(0=AI-driven, 1=Real person-driven)

Agency

Experience

Forgiveness Propensity

b =
 

0.6
87 
, p 
= 

0.0
30 b

 =
 −0.473

 ,
 p

 <
 0.001

Direct Effect: b = −0.554 , p = 0.179

b
 =

 −0.455
 ,
 p

 =
 0.249
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0.2
42

 

, p
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Figure 12. Mediation Model with Forgiveness Propensity as Dependent Variable.
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Figure 13. Mediation Model with Behavioral Response as Dependent Variable.
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5.4. Discussion

Extending the findings in Studies 1 and 2, the results in Study 3 revealed that virtual
influencer appearance and driving mechanism form an interaction effect on consumer reac-
tions to transgressions. Additionally, Study 3 showed that the interaction effect is mediated by
perceived agency, one dimension of mind perception, but not the other dimension, perceived
experience. The findings suggest that the different dimensions of mind perception play distinct
roles in consumers’ information processing. These results support the research hypothesis
H2 and H3. More specifically, when virtual influencers are AI-driven, the algorithmic nature
perceived by consumers lead them to discount appearance information and directly infer low
agency, resulting in higher forgiveness propensity and more less negative responses toward
transgressions committed by AI. Conversely, real person-driven virtual influencers tend to be
considered high agency due to its people-run nature. Human-like appearance and real person
driving mechanism together prompt users to perceive the highest levels of human-like mental
capacity behind these virtual influencers, resulting in the lowest forgiveness propensity and
the most negative behavioral response.

6. General Discussion
Through three experimental studies, this paper illustrates how the appearance (human-

like vs. anime-like) and driving mechanism (real person-driven vs. AI-driven) of virtual
influencers jointly affect consumers’ forgiveness propensity and behavioral response af-
ter transgressions take place. Consumers tend to exhibit lower forgiveness propensity
and less positive behavioral response towards human-like virtual influencers compared
to anime-like ones. However, when provided with driving mechanisms for the virtual
influencers, consumers tend to show higher forgiveness propensity and more positive
behavioral response towards AI-driven virtual influencers, regardless of their appearance.
In contrast, real person-driven virtual influencers receive lower forgiveness propensity
and less positive behavioral response to transgressions. Furthermore, when consumers are
informed that the human-like virtual influencers are operated by a real person, they exhibit
the lowest level of forgiveness propensity and the most negative behavioral response to
transgressions. The findings indicate that consumers take into consideration both the
external appearance and internal instrument when judging virtual influencers’ motives
and behavior. The patterns remained robust across different transgression scenarios and
for both male and female virtual influencers.

6.1. Theoretical Implications

Our findings extend the extant literature in several aspects.
First, this study extends anthropomorphism theory by showing that its documented

benefits are not unconditional. Prior research has generally treated higher anthropomor-
phism as advantageous, whether conveyed through appearance [17,20,24,75] or through
the presence of a real human operator [67,68], associating both with greater trust, social
presence, and user satisfaction. Our findings show that these benefits reverse once a trans-
gression occurs: anime-like, lower-anthropomorphism virtual influencers receive more
forgiveness and less negative behavioral response than human-like ones, and AI-driven
virtual influencers elicit less negative reactions than real person-driven ones. Higher an-
thropomorphism and real person-driven operation, in other words, can each become a
liability rather than an asset once things go wrong.

Second, this study extends Mind Perception Theory [50,76] by clarifying why each cue
shapes mind attribution and how the two combine. Appearance conveys mind indirectly,
through surface-level anthropomorphic cues such as facial humanness [57]. Driving mech-
anism conveys mind more directly, by specifying whether an actual human mind, or an
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algorithm, operates behind the persona, speaking to the presence of a mind rather than
merely its outward likeness; this is consistent with driving mechanism, rather than appear-
ance, producing the dominant effect on perceived agency in Study 3. Notably, consumers
appear to weight these two cues unequally rather than combining them additively. When a
virtual influencer is AI-driven, this cue alone already signals a low level of mind, leaving
little for appearance to add; consumers accordingly relied less on appearance, which had no
discernible effect under AI-driven framing. When a virtual influencer is real person-driven,
the driving-mechanism cue is less conclusive on its own, since a real person can operate
either a human-like or an anime-like avatar; appearance therefore regains its diagnostic
value, and its effect on perceived agency and on consumer reactions emerged only in this
condition. Appearance and driving mechanism thus do not shape agency independently:
a highly diagnostic cue reduces consumers’ reliance on a less diagnostic one. Experience
follows a different logic, taken up next.

Third, this study extends the two-dimensional structure of mind perception theory [48]
by showing that agency and experience are not interchangeable predictors of post-
transgression consumer reactions, but instead operate through distinct pathways. Scholars
usually concentrate on the experience on AI figures, viewing it as the main distinction
between algorithms and humans [52,77]. Other studies also found that consumers con-
sider virtual influencers with poorer emotional processing capabilities [78]. However, our
findings indicated that agency, rather than experience, better explains how consumers
process information over virtual influencers before they respond to virtual influencer
transgressions. Human-like appearance and real person-driven mechanism are perceived
to have higher agency, leading to more negative attitudes in response to transgressions.
Conversely, AI-driven and anime-like virtual influencers are seen as having diminished
levels of agency, resulting in higher forgiveness propensity and less negative responses.
Notably, both agency and experience significantly predicted these outcomes; the two di-
mensions differ not in whether they matter, but in whether their contribution is contingent
on the appearance-by-driving-mechanism interaction. Only agency was itself significantly
shaped by this interaction, whereas experience maintained a significant but unconditional
relationship with both outcomes. This pattern points to consumers’ cognitive reasoning
about culpability, rather than their emotional response to the target, as what drives the
interaction effect specifically. Specifically, agency functions as a culpability signal diag-
nostic of who controlled the transgressive act, which is precisely the information driving
mechanism conveys, explaining why agency’s effect is contingent on driving mechanism;
experience, by contrast, reflects a more stable impression of the entity’s capacity to suffer
social consequences, eliciting a baseline sympathy response that is largely independent
of who was in control. This dissociation is consistent with dyadic morality theory’s sepa-
ration of moral-agent and moral-patient judgments [60], and aligns with recent evidence
that AI sources reduce empathy through increased psychological distance regardless of
surface-level appearance cues [79]. The consistency of experience’s direct path across both
forgiveness propensity (β = 0 .242) and behavioral response (β = −0.202) further supports a
robust, generalizable sympathy-based mechanism rather than an isolated artifact.

6.2. Practical Implications

The findings offer several practical implications for how brands select, manage, and com-
municate about virtual influencers, particularly in circumstances involving reputational risk.

First, higher degrees of anthropomorphism for virtual influencers do not always elicit
positive consumer reactions. In circumstances such as transgressions or mistakes made
by pivotal virtual beings, lower anthropomorphism (for example, anime-like appearance)
can mitigate the negative situation, whereas higher degrees of anthropomorphism result
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in more negative consequences, consistent with the broader finding that the social signals
conveyed by a virtual persona’s degree of realism shape consumer evaluations [80]. This
advantage should be especially valuable on platforms involving controversial topics, where
transgressions and misunderstandings are more likely to occur, and it will help marketing
managers deploy appropriate virtual influencer images as part of an integrated marketing
communication strategy with an effective response system for potential service failures.

Second, virtual influencers’ driving mechanism plays an important role in consumers’
information processing when they attempt to understand the conduct of virtual influencers,
and this carries a concrete implication for disclosure strategy. Because AI-driven virtual
influencers are attributed lower agency and judged less harshly following a transgression,
disclosing that a virtual influencer is AI-operated is likely to buffer negative reactions
during a crisis, whereas disclosing that a real person operates the influencer may instead
amplify backlash, consistent with broader evidence that what a brand discloses about the
agent behind its communications shapes how consumers receive them [81,82]. Marketing
managers should therefore treat disclosure of driving mechanism as a strategic choice to
be planned before a crisis occurs, not a formality decided in the moment. The findings
also remind marketing managers to more carefully select the real person who runs a real
person-driven virtual influencer, as that person’s misconduct is less forgivable in the eyes
of consumers than an AI’s.

Third, these findings also inform the ex-ante choice of which type of virtual influ-
encer to deploy in the first place, rather than only how to respond after a transgression
has occurred. Xin, Hao, and Xie [83] show that companies rationally shift toward virtual
influencers as the perceived risk of endorser scandal increases; the present findings refine
this logic by showing that it is not virtual-versus-human status alone that matters, but the
specific combination of appearance and driving mechanism, with anime-like, AI-driven per-
sonas offering the greatest protection. Brands operating in reputation-sensitive categories,
or running campaigns on topics prone to public scrutiny, may therefore wish to favor this
combination proactively as a form of reputational insurance built into brand strategy from
the outset [84,85]. Selecting a lower-risk virtual influencer profile from the outset may thus
function as a complement to, rather than a substitute for, having an effective crisis response
plan in place.

6.3. Limitations and Future Research Directions

A number of limitations can be addressed by future studies.
First, this study’s operationalizations carry some methodological limitations. The ex-

periments manipulated virtual influencers using static images and textual descriptions
rather than a live, interactive format; future studies should extend these findings to dynamic
virtual platforms, such as livestreaming commerce where virtual streamers increasingly
operate [86], to establish external validity beyond the present stimulus format.

Second, this study’s boundary conditions remain only partially understood. Al-
though Studies 1 and 2 sampled Chinese consumers and Study 3 sampled a predominantly
Western one, with the appearance effect (H1) and the appearance-by-driving-mechanism in-
teraction (H2, H3) each replicating in their respective samples, this treats culture as a check
on cross-contextual stability rather than as a potential moderating factor in its own right.
A study formally crossing culture as a factor within a single design, following approaches
such as Wei, Syahrivar, and Simay [87], would be needed to test this directly, particularly
given prior evidence of both similarities and differences in how Chinese and Western
consumers assign moral responsibility to virtual humans [47]. Other untested boundary
conditions include how transgression-related messages are framed [88], individual differ-
ences in speciesism against AI, a general bias favoring biological over artificial agents [89],
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and broader environmental variables (e.g., virtual atmosphere, platform characteristics)
and consumer traits (e.g., virtual interaction habits, platform usage patterns).

Third, the rapid pace of change in virtual influencer technology introduces a further
limitation tied to timing rather than design. The low-agency perception of AI-driven
virtual influencers observed in this study reflects the current generation of AI technology,
which consumers generally perceive as reactive and rule-based, akin to a conversational
model with a visual interface [65,66]; as large language models grow more autonomous,
and as consumers’ own understanding of what AI systems can do continues to evolve, this
perceptual anchor may shift. As AI capabilities and public familiarity with them continue
to evolve rapidly [90,91], the boundary condition identified in the present research, namely
that AI-driven status attenuates blame, should be revisited periodically rather than treated
as a stable feature of consumer psychology. Future studies could directly manipulate the
perceived autonomy of the AI system (e.g., a simple scripted chatbot versus an agentic
system with apparent initiative) to test whether the protective effect of AI-driven framing
weakens as perceived AI autonomy increases, and should also attend to the broader ethical
implications of increasingly capable AI-driven personas [92].
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Appendix A. Cover Story for Manipulating Virtual Influencers’
Appearance (Used in Study 1 and Study 2)

The character in the picture is a human-like (vs. anime-like) virtual influencer on a
platform. The virtual influencers are not real people, but virtual images formed by artificial
intelligence, face modeling, voice synthesis and other technologies. Their speech, action
and image can be manipulated by complex algorithm technology. Virtual influencers are
usually operated by a professional technical and commercial team. With the development
of digital technology, more and more platforms have introduced virtual influencers. Virtual
influencers also have their own personality settings. Like human influencers, they interact
with followers and recommend products to them.

Appendix B. Transgression Scenarios
(1) Transgression based on the false endorsement (used in Study 1 and Study 2): The influencer

claimed to have selected an exclusive coffee cup with exquisite design for her fans and
recommended them to buy it. However, after the fans bought the product, they found

https://doi.org/10.3390/jtaer21070219

https://doi.org/10.3390/jtaer21070219


J. Theor. Appl. Electron. Commer. Res. 2026, 21, 219 19 of 23

that the coffee cup was not as exquisite as the influencer claimed, and the quality was
poor, far from the fans’ expectations.

(2) Transgression based on discrediting statements (used in Study 1): The influencer made
discriminatory comments about disabled people during a live broadcast, which made
followers feel very uncomfortable.

(3) Transgression based on discrediting statements (used in Study 3): Imagine you have fol-
lowed Yuki for a long time. Recently, you noticed that Yuki regularly posted, liked
and commented on Instagram posts related to antisemitism and supported for racism
publicly. While some people pointed out that this is inappropriate behavior, Yuki
replied that she is just joking and talking for fun, which have caused an outcry from
her fans and the public.

Appendix C. Manipulation of Types of Virtual Influencers in Study 3
(1) Cover story for manipulating virtual influencers’ appearance. Yuki is a virtual influencer

on Instagram with a “human-like” image (vs. cartoon image). Virtual influencers are
computer-generated characters with social media presence. They are not real people,
but usually run by a specialized technical and commercial team.

(2) Cover story for manipulating virtual influencers’ driving mechanism. Yuki is driven by a real
person behind the scenes (vs. by AI), who wears a full set of body and facial motion
capturing equipment, combined with voice synthesis technology (vs. formed by high-
precision multimodal technology that restores movement transformations through
the use of artificial intelligence and deep learning). Therefore, people visually see the
virtual appearance as presented in the picture. Her actions are actually exhibited by the
real person inside the holster (vs. actually ran through the complex algorithms) and
the sounds she makes are also virtually processed. Recently, like human influencers,
she is often active on various social media platforms, sharing her life and outfits,
occasionally endorsing some products, and also liking and commenting to her fans.
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