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A virtual influencer (VI) is a computer-generated, imagery-based digital character. It has become one of the
hottest marketing trends, motivating researchers to investigate how consumers perceive VIs. However, con-
sumers’ emotional attachment and benefit seeking behaviour to different types of VIs has remained under-
investigated. Therefore, considering the level of perceived humanness and appearance realism, this research
examines how consumers’ emotional attachment and benefit seeking differs across the three types of VI (i.e.,

mimic-human VI, animated-human VI, and non-human VI). We further propose that VIs may influence consumer
emotional attachment and different benefit seeking behaviour through social presence because, specifically,
when a VI shows a higher level of social presence, a higher level of emotional attachment and stronger benefit
seeking behaviour will result. The experimental studies lend support to our theorization. This research provides
insights into the different types of VIs in marketing literature and extends the context of social presence theory.

1. Introduction

A virtual influencer (VI) is a computer-generated character that is
often visually indistinguishable from a human and interacts with the
world from the first-person perspective as a social media influencer
(Choudhry et al., 2022). VIs have advantages over humans (e.g., absence
of scandals), and their social media content is easily managed (Statista,
2022). In the United States, 58 % of respondents have followed a VI, and
the popularity of these avatars is highest among Gen Z, 75 % of whom
admit to following VIs (Statista, 2022). Lil Miquela (@lilmiquela), one of
the best-known VIs, had 3 million followers on Instagram and 3.6
million followers on TikTok in August 2022 (Statista, 2022). With these
statistics revealing the substantial marketing power of VIs, are con-
sumers emotionally attached to them? If so, how? What benefits do
consumers seek from them?

Scant research has attempted to systematically analyse the effect of
different types of VIs. Most literature has focused largely on VIs in
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general or on mimic-human VIs, with only a few focus on animated-
human and non-human VIs. While many VIs look like humans in
appearance, animated-human and non-human VIs are no less influential.
Because animated-human and non-human VIs can offer a rich variety of
styles and storylines and have gained a large volume of social media
followers, they have great potential in marketing (Virtual Humans,
2022a). For example, @Janky and @Guggimon together had 2.3 million
followers on Instagram in 2020 (Ong, 2020). However, the theoretical
difference between different VI types, especially mimic-human (i.e.,
human-like VIs), animated-human, and non-human VIs, is lacking.
Given the increasing importance of influencer marketing, a better un-
derstanding of the effect of the categorization of VI types on consumer
responses can help researchers clarify the theoretical difference of the
various types of VIs in influencer marketing literature and assist com-
panies in improving the outcome of relevant investments.”

Moreover, previous research on VIs has mainly focused on the effects
of VIs on consumer response from behavioural and cognitive
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perspectives (e.g., parasocial interaction, purchase intention, source
credibility) (Choudhry et al., 2022; Rosario & Loureiro, 2021). Studies
have paid much less attention on the affective perspective, such as
emotional attachment. Emotional attachment is vital in marketing
research not only because it extends the understanding of VI on con-
sumer perception but also because it is closely related to brand attach-
ment, which leads to consumer loyalty and eventually helps companies
achieve sustainable financial performance (Audi et al., 2015; Li, Xiong,
Mariuzzo, & Xia, 2021). However, the mechanism of the effect of
different types of VIs on emotional attachment remains unknown.
Moreover, the behavioural perspective of VI literature is mostly limited
to purchase intention and usage intention (e.g., Gerlich, 2023; Kim et al.,
2020), but little attention has been paid to a deeper understanding of
behavioural response such as benefit seeking for different type of VIs.
We focused on four benefit seeking of following VIs, which are
authenticity (VIs are genuine, relatable, and the desire to connect with
them on a personal level), information (actively seeking information
from influencers), envy and entertainment (seeking entertainment and
fanticising over other’s lifestyle), and inspiration (liking the visual or
aesthetic aspect of contents) (Lee et al., 2022; Lou et al., 2023).

To fill these gaps, we investigate two research questions. How does
consumers’ emotional attachment and benefit seeking behaviour differ across
mimic-human, animated-human, and non-human VIs? What is the under-
lying mechanism of the effect of VIs on emotional attachment and benefit
seeking?

This research classifies VIs into three categories on the basis of their
level of perceived humanness and appearance realism: mimic-human,
animated-human, and non-human VIs. Building on the prior studies,
we propose that consumers will perceive the three types of VIs differ-
ently in terms of emotional attachment and benefit seeking behaviour
(Choudhry et al., 2022; Oh et al., 2018; Lee et al. (2022)). Moreover, we
argue that social presence is the primary underlying theoretical mech-
anism of the effect of VIs on emotional attachment and benefit seeking
behaviour. Social presence theory explains how digital interfaces in-
fluence the sense of “being with others* and how these interfaces differ
in their ability to convey psychological perception and distance (Biocca
et al., 2003). For example, students’ sense of being with a professor
differs depending on the way the professor communicates. A professor
can communicate with students via email, voice recording and video
recording (e.g., online teaching), or face-to-face teaching. Students’
sense of being with the professor will vary from low to high, and in turn,
the level of social presence will vary from low to high. In line with social
presence theory, we refer to social presence as the sense of being with VIs
in a virtual environment such as social media (Biocca et al., 2003), and
we propose that animated-human and non-human VIs will show a higher
level of social presence than mimic-human VIs.

This research contributes to the VI literature in two folds. First, we
shed light on the indirect effect of different VI types on emotional
attachment and theoretically position social presence as the mediator.
This proposition is based on the logic that different VIs engender
different levels of social presence; a stronger social presence gives rise to
stronger emotional attachment, and therefore VIs showing a stronger
social presence will generate stronger emotional attachment. While
previous research has mostly examined social presence in the context of
live streaming e-commerce, online teaching, and communication inter-
face such as the design of the software and technical device (e.g., Jin
et al., 2021; Keil & Johnson, 2002), we bring the theoretical lens of
cognitive aspect of social presence theory to the context of VI, which
strengthens VI literature. Prior research has different views on the effect
of anthropomorphism on social presence, and we try to solve contro-
versy of the effect of anthropomorphism on social presence by revealing
that mimic-human VI has lower level of social presence than animated-
and non-human VIs because of heavier cognitive load and uncanny
valley effect for mimic-human VIs. Second, we demonstrate that social
presence is also a theoretical mechanism of the effect of VIs on a novel
touch of behavioural perspective, i.e., benefit seeking. We suggest that
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consumers prefer to seek hedonic benefits such as authenticity and envy
and entertainment for animated and non-human VIs and prefer to seek
utilitarian benefits such as information for mimic-human VIs, and social
presence can strengthen the motive for hedonic benefit seeking behav-
iour because closer psychological distance can make people feel more
relaxing and trigger more pleasure seeking behaviour. Fig. 1 presents the
conceptual framework.

2. Literature review
2.1. VIs

From an influencer marketing perspective, VIs are a different form of
influencer than human influencers because little is known in terms of
how and why consumers might react differently to VIs (e.g., Sands et al.,
2022). The market share of global influencer marketing was valued at a
record 16.4 billion USD in 2022 (Statista, 2022). As a marketing tool, VIs
have the advantages of content control, storytelling, and absence of
scandals but are disadvantaged by the high cost of generating and
operating an avatar and consumers’ concern about avatars’ authenticity
(Statista, 2022). Therefore, understanding consumers’ responses to VIs
is an important issue for marketing researchers. We can distinguish three
perspectives (behavioural, cognitive, and affective) from the research on
VIs.

The first stream of VI research derives from the behavioural
perspective, which focuses mainly on four topics: (1) Consumer
engagement, such as likes, spread, comments, comment-like rate, and
engagement rate (Choudhry et al., 2022; de Brito Silva et al., 2022;
Sands et al., 2022; Kim et al., 2020); (2) parasocial interaction (in-
dividuals’ imagined one-way relationship with VIs that results in an
illusion of intimacy such as a “real” interpersonal relationship) (Mei,
2021; Molin & Nordgren, 2019); (3) word of mouth and VI following
(sharing of ideas, experiences, and opinions with other users) (Sands
et al,, 2022; Stein et al., 2022); and (4) purchase rate (purchase
behaviour or intention) (Luo et al., 2019; Thomas & Fowler, 2021;
Gerlich, 2023).

The second stream of VI research is from the cognitive perspective
that centres on four dimensions: (1) source credibility, e.g. expertise,
trustworthiness, attractiveness, and similarity (Cornelius et al., 2021;
Rosario & Loureiro, 2021; Yang et al., 2022); (2) perceived authenticity
of VI, e.g. concerns about falsity and ethics (Conti et al., 2022; Sands
et al., 2022); (3) disclosure of the identity of VIs, e.g. whether and when
to disclose a VI's identity to the audience) (Mozafari et al., 2021; Wolff,
2022); and (4) information quality, e.g. value, usefulness, and breadth of
information domains (Engstrom, 2022; Wandoko & Panggati, 2022).

The third stream of VI research is from the affective perspective and
focuses on consumers’ emotional attitude towards VIs. Understanding
the affective perspective is important because it is a central category for
social media influencers (Engstrom, 202.2).

However, most research focuses on behavioural and cognitive per-
spectives of VIs, with the affective perspective receiving less attention.
An exception is Zhang and Wei’s (2021) study, which examines the
perception of a VI's coolness, which means that consumers perceive a VI
as aesthetically pleasing, fun, and interesting. When perceived as cool,
VIs can engage consumers by establishing an identity of being different
and original (Zhang & Wei, 2021).

Additionally, past research of the behavioural perspective is limited
to purchase behaviour and consumer interaction, which is relatively
shallow and not reveal the deeper motive of following the VIs, such as
what benefits consumers seek from different types of VIs.

Moreover, prior research has not examined the mechanism of the
effect of different types of VIs on affective consumer response, and there
are conflictive findings on the effect of anthropomorphism on con-
sumers’ behavioural response and social presence, such that people felt a
higher level of co-presence when interacting with an avatar presenting a
lower anthropomorphism level than the one with the highest visual
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Fig. 1. Conceptual framework.

fidelity (e.g., Nowak & Biocca, 2003) while perceived anthropomor-
phism has a positive effect on the social presence of virtual service as-
sistant (e.g., Munnukka et al., 2022).

2.2. Categorization of VIs

The categorization of VIs in the literature can be summarized using
two key criteria: creation purpose and visual characteristics. Creation
purpose refers to whether the influencers represent specific brands and
classifies them into two typologies, namely, incarnate avatars and innate
influential avatars (de Brito Silva et al., 2022). Incarnate avatars, as
exemplified by Lu of Magalu and Dai of Dailus, are designed to embody
specific brands, maintaining brand identity through constant digital
presence. In contrast, innate influential avatars focus on constructing a
life story, acting as replicable models for human followers, and remain
detached from primary brands.

Visual characteristics pertain to the level of anthropomorphism and
the reality of the appearance of virtual influencers (VIs). Studies based
on visual characteristics categorize VIs into mimic-real human VIs
(visually indistinguishable from real humans), animated human VIs
(drawn in the likeness of a human but as an animated character), and
non-human VIs (personas of animals, inanimate objects, or otherworldly
beings) (Choudry et al., 2022; Mouritzen et al., 2023; Yang et al., 2022;
Wolff, 2022; Berryman et al., 2021). Mouritzen et al. (2023) further
refine the non-human VIs based on the level of reality in their appear-
ance, classifying hyper-realistic non-human VIs, such as John Pork (high
in reality, low in perceived anthropomorphism), and unrealistic non-
human VIs, such as Good Advice Cupcake (low in virtuality, low in
perceived anthropomorphism).

In the same thread of categorization based on visual characteristics,
we draw on perceived anthropomorphism to categorize VIs into three
groups: mimic-human, animated-human, and non-human types. Previ-
ous studies, such as Choudry et al. (2022) and Mouritzen et al. (2023),
have provided a descriptive categorization of VIs, delving into the
drivers for engaging with them, the unique elements of VIs, and con-
sumers’ reactions. However, these studies did not delve into the mech-
anism underlying consumers’ response to different types of VIs, leaving
unanswered questions about why people may prefer a specific type of VI
over the others. Our work contributes to the literature on VI categori-
zation by examining the mechanism through which various types of VIs
influence emotional attachment and benefit seeking behaviour. VIs
differ from human influencers and virtual conversational agents (e.g.,
Alexi, Siri) in two ways. First, VIs differ in perceived humanness in terms
of visual appearance, while human influencers do not; second, VIs have
both visual appearance and voice, while virtual conversational agents
have only voice. Thus, visual appearance is the categorization standard
because it is unique only to VIs. Mimic-human VIs are the closest to real
human figures and simulate human behaviour and appearance (da Silva
Oliveira & Chimenti, 2021; Moustakas et al., 2020). Animated-human
VIs look like humans but are more like caricatures with simplified

human features in appearance (Moustakas et al., 2020). Finally, non-
human VIs are all other non-human figures (Andersson & Sobek,
2020). Fig. 2 shows examples of the three VI types.

2.3. Emotional attachment

Emotional attachment is an emotion-laden bond that includes con-
structs such as affection, liking, passion, content, and connection
(Thomson et al., 2005). In this research, we define emotional attachment
as the feelings of closeness and affection that help sustain meaningful
relationships with VIs. Research in marketing frequently uses the
concept in the context of, for example, loyalty and word of mouth
(Vlachos et al., 2010), branding (Grisaffe & Nguyen, 2011), willingness
to pay (Xia et al., 2022; Jiménez & Voss, 2014), and social media users
(Wang et al., 2016). However, whether individuals form an emotional
attachment to VIs similar to that to other objects remains unclear. Prior
research suggests that consumers apply the same rubric of interpersonal
relationships to their relationships with robots and VIs (Fournier, 1998).
Thus, individuals’ emotional attachment to VIs should be influenced by
the antecedents of emotional attachment.

According to previous research, the antecedents of emotional
attachment include self-object congruence, self-expressiveness,
engagement and involvement, anthropomorphism, and trust. Self-
—object congruence refers to objects such as products and brands that are
congruent (vs. incongruent) with individuals’ self-concepts (Wang et al.,
2016). Self-expressiveness is people’s motive to express their self-
identity through available avenues, such as brand and product con-
sumption (Wang et al., 2016). Engagement and involvement refer to the
cognitive processing of an object, affective perception of the object, and
activation level such as the amount of time spent on the object; more
involvement influences the affective dimension of engagement (Qaiser
et al., 2021). Anthropomorphism entails the perception that the hu-
manized object has a mind of its own with associated consciousness,
intentions, and emotions (Maclnnis & Folkes, 2017). Last, trust in virtual
artificial intelligence is also a predictor for emotional attachment
(Singh, 2021). We show how these antecedents are linked to charac-
teristics of VIs, the effect of VIs on emotional attachment, and the
theoretical mechanisms of such effect in the following section.

3. Hypotheses testing
3.1. Effects of VIs on emotional attachment

We derive how the three types of VIs affect emotional attachment
differently by illustrating the linkage of the differences of VIs in four
dimensions (marketing positioning, perceived trust and credibility, un-
canny valley effect, and social presence) with the antecedents of
emotional attachment. We will explain the linkages in the following four
parts.
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Fig. 2. Examples of the three VI categories.

3.1.1. Marketing positioning and self-object congruence and self-
expressiveness

We propose that the marketing positioning of animated-human and
non-human VIs will elicit more emotional attachment than mimic-
human VIs. The perception of virtual influencers as replacements for
real human influencers can affect how they are viewed in terms of social
interactivity and positioning. Some audiences may perceive VIs as less
authentic and interactive compared to real individuals, leading to lower
perceived social interactivity (Kim & Wang, 2023).

Moreover, robots must fulfil people’s social-emotional needs (Stock
& Merkle, 2018). Applying this to VIs, we consider three social-
emotional element needs: perceived humanness, perceived social
interactivity, and perceived social presence of VIs (Tinwell et al., 2011;
Van Doorn et al., 2017). The positioning of VIs as high end or premium
can be a deliberate branding strategy. VIs often have a polished and
idealized appearance, and they may be used to represent luxury brands
or products (Hudders & Lou, 2023). The list of top virtual influencers
from 2022 to 2024 includes 47 influencers worldwide (AJmarketing,
2023; Communication University of China, 2023; Influencer Marketing
Hub, 2023; Statista, 2023; Virtual humans, 2022). For animated-human
VIs (19), 78.9 % (17) are positioned as entertainment (which includes
dance, music, art, sport, and gaming), and 15.8 % (3) are positioned as
lifestyle and fashion. Among mimic-human VIs (20), 65 % (13) are
positioned in beauty, fashion, and lifestyle, while 35 % (7) are posi-
tioned in entertainment (encompassing music, gaming, interaction with
real people, and escapism from everyday life), and 20 % (4) are posi-
tioned in technology. As for non-human VIs (8), half are positioned in
lifestyle and fashion, and the other half in entertainment (including
music, dance, interaction, and escapism from everyday life). As can be
seen, animated and non-human Vis are more often positioned as enter-
tainment while mimic-human VIs are more frequently positioned as
novel, high tech, and fashion. Different marketing positionings differ in
perceived social interactivity such that high-end positioning (e.g., lux-
ury, fashion, technology) is close to consumers’ ideal life but distant
from their actual life, and thus, such positionings may elicit a parasocial
relationship and less perceived interactivity (Mei, 2021). By contrast,
low-end positioning (e.g., mass market, entertainment, gaming) is closer
to consumers’ actual and personal life and thus elicits more perceived
interactivity (Wu, 2000).

Regarded as technological, novel, aloof, and fake (e.g., Andersson &
Sobek, 2020), mimic-human VIs are not self-expression tools used by
consumers. By contrast, the popularized usage of emojis and meme
pictures demonstrates the need for using animated-human and non-
human figures as a way to express the self and communicate because
they provide additional signalling value, such as an individual’s inno-
vativeness, open-mindedness, or conformity to the latest trends
(Arsenyan & Mirowska, 2021). Self-expression with mimic-human VIs is
perceived low because VIs are typically created with a specific set of
capabilities and may not have the flexibility or depth of expression that

real humans possess. They often lack the ability to convey genuine
emotions and experiences (Gerlich, 2023). Given that self-expression is
an important antecedent of emotional attachment (Wang et al., 2016),
we suggest that mimic-human VIs elicit a lower level of emotional
attachment than animated-human and non-human VIs. Therefore,
depending on the different marketing positioning and the function of
self-expressiveness, mimic-human VIs elicit less perceived interactivity
and thus engender less emotional attachment than animated-human and
non-human VIs.

3.1.2. Perceived credibility and trust

We suggest that perceived trust and credibility are theoretically
different from emotional attachment because they are cognitive factors,
according to information processing theory, whereas emotional attach-
ment is an affective factor. Although a higher level of human likeness
could lead to higher scores on perceived credibility (e.g., Nowak &
Rauh, 2008), we suggest that the lesser perceived humanity the VI has,
the more it serves an interactive and entertaining function with the
audience.

Consumers also perceive VIs as unpleasant and unrealistic when their
appearance and behaviour are too close to reality (Molin & Nordgren,
2019). Moreover, the heightened perceived trust and credibility arising
from information processing demand increased cognitive load and
thoughtful effort due to the novelty of mimic-human VIs, resulting in a
greater reliance on a slow and effortful mind-set (Rottenstreich et al.,
2007). Whether mimic-human VIs induce a slow and effortful mindset,
while animated-human and non-human VIs evoke a fast and uncon-
scious mindset, is context-based. The context in which these virtual
influencers are presented and the nature of the content they deliver can
influence viewers’ cognitive processing and mindset. Mimic-human Vs,
striving for a high degree of realism, may prompt viewers to engage in
more conscious and effortful cognitive processing. In contrast,
animated-human and non-human VIs, which may be more stylized or
less human-like, could be processed more quickly and automatically.

The type of content delivered by virtual influencers can significantly
influence cognitive processing. If the content involves complex or
relatable human scenarios, viewers might adopt a slower, more delib-
erate mindset to process the information. Conversely, entertaining or
visually engaging content may lead to a faster, more automatic mindset
(Kahneman, 2017). For example, a bee influencer could provide a
recommendation that suits its appearance and identity, such as pro-
tecting the environment and global warming. A bee would not recom-
mend daily fashion. An animated VI would be more likely to recommend
fashion though, for example Barbie. A mimic-human VI such as Lil
Miquela works with top fashion and technological brands, and such
contexts are more complicated to proceed.

The purpose for which individuals engage with virtual influencers
matters. For example, if the goal is to gain information or insights,
viewers might approach mimic-human VIs with a more thoughtful
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mindset. If the goal is entertainment or relaxation, animated-human and
non-human VIs might induce a faster, more automatic mindset (Rot-
tenstreich et al., 2007). Viewer expectations and prior experiences with
virtual influencers play a role. If an audience is accustomed to realistic
representations, they may engage in a more critical and effortful anal-
ysis. On the other hand, viewers expecting entertainment or escapism
might adopt a quicker, less analytical mindset.

In general, people find it easier to proceed the animated and non-
human VIs. To compare with, mimic-human VIs suffer from the confu-
sion caused by the uncanny valley, unauthenticity and the blurred
boundaries between real and fake (Conti et al., 2022). Therefore, mimic-
human VIs elicits less emotional attachment than animated-human and
non-human VIs.

3.1.3. Uncanny valley effect and anthropomorphism

We suggest that when disclosing the identity information of a VI,
mimic-human VIs trigger the uncanny valley effect, such as a feeling of
eeriness and discomfort, and can elicit a lower level of anthropomor-
phism than animated-human and non-human VIs. The disclosure of
chatbot identity (i.e., chatbots are not real humans but computer-
generated figures) before the machine-customer conversation reduces
purchase rates by more than 79.7 %, and this mechanism may be the
subjective human feelings against machines (Luo et al., 2019). Indeed,
people perceive human-like bots as less empathetic than non-human-
like bots because of their uncanniess (Kim et al., 2019; Mozafari et al.,
2021). Although previous research suggests that mimic-human VIs elicit
a high level of anthropomorphism (e.g., Yang et al., 2022), the uncanny
valley effect deteriorates the effect of anthropomorphism on the
emotional bond.

By contrast, animated-human and non-human VIs are more easily
accepted by and more familiar to consumers because of their longer
history, such as in cartoons. Thus, they are less likely to result in the
uncanny valley effect and are likely to engender a higher level of
anthropomorphism because they are commonly humanized with a mind
of their own. Moreover, such anthromorphism is not negatively affected
by the uncanny valley effect, which leads to a stronger emotional bond.
Thus, animated-human and non-human VIs will elicit a higher level of
emotional attachment than mimic-human VIs.

Currently, there is no conclusive result regarding the precise extent
to which anthropomorphism can trigger the Uncanny Valley (Katsyri
et al., 2015). Moreover, it is certain that not every mimic-human virtual
influencer is guaranteed to evoke discomfort among humans. The Un-
canny Valley effect is not a universally experienced or absolute reaction.
But compared with animated and non-human VIs, mimic-human VlIs,
which aim to closely resemble real humans, are often considered more
likely to trigger the Uncanny Valley effect, because animated and non-
human virtual entities may have more obvious distinctions from real
humans, potentially reducing the discomfort associated with the Un-
canny Valley (Kim et al., 2019). The perception of proximity to reality is
a key factor, and as mimic-human VIs strive for greater similarity to
humans, they may encounter a higher risk of unsettling viewers due to
the Uncanny Valley effect. As mimic-human VIs strive for realism, even
subtle imperfections or deviations from natural human appearance can
become more noticeable. These imperfections, rather than enhancing
the realism, can contribute to the eerie feeling associated with the Un-
canny Valley.

Moreover, people have certain expectations when they encounter
representations of humans (Eco et al., 1988). Animated and non-human
virtual influencers, by design, are often more stylized or obviously non-
human. Viewers may not expect them to look exactly like real humans,
reducing the potential for discomfort. On the other hand, mimic-human
virtual influencers are intentionally created to be highly realistic, raising
expectations that might not be fully met. When an entity appears almost
human but falls short in some aspects, it can create a sense of cognitive
dissonance in viewers. The brain struggles to reconcile the near-human
appearance with the subtle differences, leading to a feeling of unease.
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3.1.4. Social presence,engagement and involvement

We also suggest that the different findings of consumers’ perception
of the social presence of VIs depend on the industry category. We pro-
pose that the social presence of mimic-human VIs is lower than that for
animated-human and non-human VIs in the entertainment industry
because this industry is characterized by care-providing and inter-
activity and can influence the perceived social presence — the more care-
providing and interactive the task/objective is, the higher its engage-
ment and social presence level will be (Oh et al., 2018; Tu, 2000).
Moreover, an important antecedent of social presence is online
communication (Oh et al., 2018). Mimic-human figures are less
commonly used in private online conversations in entertainment,
whereas animated-human and non-human figures are more frequently
used in communication (e.g., emojis, memes, interactive games). The
more intense usage in communication can enhance consumers’
engagement and involvement with the corresponding VIs (Bozkurt et al.,
2020). Thus, because mimic-human VIs are perceived as having lower
social presence, they will elicit lower engagement and emotional
attachment than animated-human and non-human VIs.

In summary, with a relatively higher-end and aloof marketing posi-
tioning; reliance on a cognitive, slow, and effortful mind-set elicited by
perceived trust and credibility; a stronger uncanny valley effect; and a
lower level of engagement from a lower level of social presence, mimic-
human VIs engender a lower level of emotional attachment than
animated-human and non-human VIs.

3.2. VI and social presence

3.2.1. What is social presence?

We argue that mimic-human VIs elicit less emotional attachment
than animated-human and non-human VIs as a result of social presence.
Short et al. (1976) were the first to formally introduce social presence
theory to examine the efficacy of telecomminucations media. Social
presence is about how the “sense of being with another” is influenced by
digital interfaces (Biocca et al., 2003, p. 456). For example, face-to-face
communication elicits the highest level of social presence because it
generates the strongest feeling of being with a “real” person; text mes-
sages have the lowest level of social presence because they contain the
least number of cues (only a verbal cue) of being with others (Oh et al.,
2018). Social presence theory suggests that media differ in the ability to
convey the psychological perception that other people are physically
present depending on whether media can transmit visual and verbal
cues (Calefato & Lanubile, 2010). Research has mostly applied this
theory to e-commerce, technology design, and online teaching (e.g.,
Koponen & Rytsy, 2020; Tu, 2000). We apply social presence theory to a
VI context because different types of VIs differ in their ability to convey a
psychological perception and thus generate a different level of the sense
of being with the corresponding VI.

3.2.2. Antecedents of social presence and VI

According to social presence theory, social presence comprises three
dimensions: (1) social context, (2) online communication, and (3)
interactivity in the online computer-mediated communication environ-
ment (Tu, 2000). First, social context means that the task types, per-
ceptions of privacy, topics, and social relationships could affect the
social presence. Public social contexts decrease social presence, while
private social contexts increase it (Tu, 2001). Mimic-human VIs tend to
more commonly appear in public social contexts, such as on platforms
like Instagram where they may act as brand endorsers (Arsenyan &
Mirowska, 2021). Furthermore, mimic-human VIs are considered
effective in building brand image and boosting brand awareness, but
lack the persuasive ability to incite purchase intention due to a lack of
authenticity, a low similarity to followers, and their weak parasocial
relations with followers (Lou et al., 2023). On the other hand, animated
and non-human virtual influencers are described as appearing more
frequently in private social contexts, like communication with friends or
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on personal social networking sites (SNSs). This difference in context
contributes to variations in the sense of social presence experienced by
users when interacting with these types of virtual influencers (Tu, 2001).
Mimic human VIs in public contexts may generate a lower sense of social
presence, while animated and non-human VIs in private contexts may
lead to a higher sense of social presence (Tu, 2001).

Second, online communication is the attribute and application of
online language — for example, online communication should start with
an introduction (Tu, 2000). Online communication often emphasizes
authenticity and genuine connections. Mimic-human VIs, being entirely
computer-generated and lacking real emotions or experiences, may be
perceived as less authentic compared to human influencers or even
animated-human VIs. Users often seek genuine interactions, and the lack
of authenticity can deter engagement with mimic-human VIs. This
perception can deter individuals from engaging with them in online
communications. Moreover, mimic-human avatars are less frequently
employed in online dialogues related to entertainment because they may
fall into the “uncanny valley,” making them less appealing and relatable
in private social contexts where people seek more natural and
comfortable interactions, whereas animated-human and non-human
avatars are utilized more often in communication, such as smiley,
emoticons, emoji, and stickers to express the emotional and semantic
function (Bai et al., 2019). Additionally, consumers are more familiar
with animated-human and non-human figures, as they have been around
for longer and are widely used in various platforms and communication
channels (Neeley & Schumann, 2004). Familiarity and positive past
experiences with these virtual influencer types may make users more
inclined to engage with them, reducing the opportunity for mimic
human virtual influencers to gain traction in online communication. The
heightened usage of the animated- and non-human avatars in commu-
nication can boost consumer engagement and interaction with the
respective virtual influencers (Bozkurt et al., 2020).

Thirdly, interactivity means immediate response, the potential for
feedback, and the opportunity to interact with an agent by giving it some
information (Skalski & Whitbred, 2010). When people do not receive the
expected immediate response, they will experience a low level of
interactivity, which leads to reduced perceptions of social presence (Tu,
2001). Immediate response and feedback contribute to higher social
presence (Oh et al., 2018). For mimic-human VIs, achieving real-time,
interactive responses that closely mimic human behaviour and conver-
sation is technically challenging (Pan & Hamilton, 2018). Mimic-human
VIs may lack the ability to process and respond to user input quickly and
naturally, resulting in delays and reduced immediacy in feedback, and
consumers may doubt the authenticity of VIs due to their lack of reality
and limited cognitive abilities (Gerlich, 2023). Moreover, In the design
and development of mimic-human VIs, there may be a greater emphasis
on achieving a realistic appearance and visual appeal rather than allo-
cating resources to enhance interactive capabilities (Chow, 2023). This
design focus can limit the investment in interactivity features. In addi-
tion, mimic-human VIs often operate based on pre-scripted or pre-
programmed responses. These responses are predetermined and lack
the spontaneity and real-time adaptability seen in animated and non-
human virtual influencers, leading to lower interactivity (NAKS Digi-
tal Consulting, 2023).

By contrast, as non-human entities, animated- and non-human VIs
are not constrained by replicating human behavior, enabling a broader
range of interactive features and behaviors to be designed and imple-
mented. The advanced Natural Language Processing (NLP) can be
employed to process and understand user queries (Sannygangwar,
2023), enabling these VIs to respond in a manner that feels dynamic and
interactive — a good example is the Good Advice Cupcake providing
answers to fans using kind words (Virtual Humans, 2022c). Through
pre-programmed or Al-driven responses, they can offer a wide array of
responses promptly, maintaining user engagement and creating a sense
of continuous interaction (Sannygangwar, 2023). Animated- and non-
human VIs are also more likely to provide responses to consumers;
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examples include Hatsune Miku posting fan interaction messages on
Twitter (Twitter, 2019). To summarize, mimic-human VIs have lower
level of social presence than animated- and non-human VIs because of
public social context, less utilization in online communication and lower
level of interactivity.

3.2.3. Anthropomorphism, uncanny valley and social presence

The categorization of VIs is based on the level of perceived anthro-
pomorphism. Most of the past research has focused on the anthro-
pomorphised agents, virtual service assistant, and chatbot, and suggests
that anthropomorphism of non-human agents can increase the social
presence level such as Kim et al., (2020), Lee et al., (2023), Konya-
Baumbach et al., (2023), and Munnukka et al., (2022). These cases are
different from our research because in these research consumers know
that the communication object is a non-human agent while ours suggest
that the VI and avatars may confuse consumers in terms of the influ-
encer’s real identity, especially for mimic-human VIs.

Anthropomorphism has a significant influence on social presence,
particularly in online interactions involving virtual entities like chatbots
(e.g., Kim et al., 2020; Konya-Baumbach et al., 2023; Lee et al., 2023).
When users perceive anthropomorphism in these digital agents, they
experience a heightened sense of social presence, making the interaction
more personal, warm, sociable, and engaging. Anthropomorphism,
often related to human-like language cues and emotional expressions,
enhances the sense of co-presence and interaction with users, influ-
encing the effectiveness of virtual interactions.

In terms of the research focusing on the anthropomorphism of avatar
and virtual human, Dubosc et al. (2021) revealed that avatar’s facial
anthropomorphism is different from chatbot such that the varying level
of anthropomorphism of avatar does not have a significant difference on
the perceived social presence of the avatar. Moreover, the higher level of
anthropomorphism of avatar for virtual human is not very attractive but
more unusual and iconic for people, and instead less anthropomorphism
leads to higher level of engagement and social presence while higher
anthropomorphism does not lead to higher engagement and social
presence because the higher expectations are not met (Nowak & Biocca,
2003).

As we can see, anthropomorphism is an antecedent of social pres-
ence, but cognitive resource can also influence the perception of social
presence (Oh et al., 2018) such that people who are high in need for
cognition (NFC) showed a linear increase in social presence as the level
of interactivity increased, while those low in NFC exhibited a ceiling
effect wherein social presence increased between low and medium levels
of interactivity (Fortin & Dholakia, 2005). The social cognitive research
suggests that social presence affects automatic response but does not
affect intentional response which is dependent on cognitive resources
(Morgan et al., 2022).

Based on the results from avatars in the virtual environment and the
cognitive aspect, we suggest that anthropomorphism of VI does not
linearly increase the social presence, but has a reversed U shape, such
that the anthropomorphism positively influence the level of social
presence but extremely high level of anthropomorphism elicits a lower
level of social presence. Moreover, from the cognitive perspective,
mimic-human VIs with higher anthropomorphism can confuse people in
terms of the VIs real identity (e.g., “what are they?”, “are they real or
unreal”; Choudhry et al., 2022), which can bring more burden on peo-
ple’s cognitive load and take more cognitive resource, and lead to lower
level of social presence. To support this argument, Lou et al. (2023)
found that most followers perceive virtual influencers as uncanny and
authentically fake. The following section will introduce how uncanny
valley decreases the social presence for mimic-human Vls.

The Uncanny Valley effect refers to the phenomenon where a human-
like object or entity that appears almost but not exactly like a real human
can evoke a sense of unease or discomfort in observers (Kim et al., 2019).
In the context of mimic-human VIs, the Uncanny Valley effect can lead to
a decrease in social presence levels. When a VI is designed to closely
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resemble a human but falls short in certain subtle aspects, it can trigger
the Uncanny Valley effect. Viewers may notice imperfections or dis-
crepancies in facial expressions, movements, or other human-like fea-
tures that don’t align with their expectations of a real human. This
dissonance between the mimic-human VI's appearance and the viewer’s
perception of what a human should be like can lead to discomfort and a
reduced sense of social presence. The discomfort arising from the Un-
canny Valley effect can disrupt the viewer’s ability to fully engage or
connect with the virtual influencer on a social or emotional level
(Arsenyan & Mirowska, 2021). It creates a sense of “otherness” or
strangeness that can be off-putting, inhibiting the development of a
genuine sense of social presence (Lay, 2015). As a result, the level of
immersion and the feeling of interacting with a relatable, socially pre-
sent entity diminishes, ultimately impacting the overall user experience
and engagement with the mimic-human VIs. Thus, non-human and
animated-human VIs can lead to a higher level of social presence than
mimic-human VIs.

3.3. Mediation role of social presence

We investigate the underlying mechanism of the influence of
different types of VIs on the emotional attachment to them. We propose
that social presence is a mediator, because the “sense/feeling” of being
with a VI is related to affective perspective. Specifically, social presence
can influence emotional attachment, and different types of VIs increase
or decrease the emotional attachment depending on the level of social
presence.

Social presence of a medium can directly influence the emotional
attachment level because it contributes to the level of psychological
intimacy (Short et al., 1976). Because of its capacity to shorten the
psychological distance between consumers and brands, social presence
serves as a motivation to improve psychological closeness and intimacy
(Yoo & Alavi, 2001). The level of social presence can positively influence
emotional attachment because the psychological intimacy derived from
social presence leads to sentiment (Collins & Feeney, 2004; Kahn et al.,
2015; Lazarus & Smith, 1988). In addition, a direct constituent of
emotional attachment is social presence, which facilitates communica-
tion and nurtures the relationship with real people (Huston et al., 2019).

As mentioned previously, mimic-human VIs make consumers sense
the least level of social presence, because they mostly appear in public
social contexts such as on Instagram and endorse big brands (e.g.,
Samsung; P2P, 2022); as such, they generate a lower interactivity level,
such as not replying to comments and being admired and perceived as a
‘attention receiver’ or ‘attention centre’. In addition, most concerns and
comments about mimic-human VIs focus on the authenticity of the
content and the manipulative intent of VIs (e.g., Andersson & Sobek,
2020). Research on the uncanny valley effect also suggests that the too-
humanized features of mimic-human robots make people feel more
frightened and have a lesser sense of “being with them” (Kim et al.,
2019).

By contrast, animated-human and non-human VIs make consumers
feel more social presence because they often commonly appear in pri-
vate social contexts, such as in communication with other users, and
have a higher interactivity level by being shared on SNS because some
animated-human and non-human VIs work as entertainers and pleasers
(e.g., @Noonoouri; Instagram, 2022). Because people are more familiar
with animated-human and non-human characters, these figures
engender a greater sense of “being with them” without concerns about
the uncanny valley effect. Because social presence positively influences
emotional attachment and mimic-human VIs have a lower social pres-
ence than animated-human and non-human VIs, we propose the hy-
pothesis 1 below.

Hypothesis 1: Social presence mediates the relationship between the type
of VI and emotional attachment, such that a mimic-human VI decreases the
perceived social presence level while animated-human and non-human VIs
increase in the perceived social presence level; increased social presence
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increases the effect of VIs on emotional attachment.
3.4. Benefit seeking behaviour, social presence and VI

We will delve into the concept of consumer benefit-seeking behav-
iour, aiming to understand how consumers seek and perceive benefits
for different types of VIs. Benefit seeking behaviour is a primary type of
behavioural market segmentation because when consumers choose a
product or service, their benefit seeking is the motivating factor that
drives their purchase decision (Tyagi & Kumar, 2004). The benefits
drive consumer behaviour more accurately than demographic charac-
teristics or consumption volume (Haley, 1968). However, relatively
little is known about why consumers choose to follow influencers and
the benefits they derive from such engagements (Farrell et al.,2022).

We summarize the past research of the motives for consumers to
follow social media influencers. Based on the uses and gratification
theory, Croes and Bartels (2021) categorize six motivations that drive
young adults to follow social influencers. These motivations encompass
a spectrum of needs and desires, including information sharing, infor-
mation seeking, trend-following, relaxing entertainment, companion-
ship, and boredom/habitual pass time. Further enriching the
understanding of consumer motivations, Farrell et al. (2022) propose a
different categorization, identifying six distinct groups of benefits that
influence consumers to follow influencers. These groups encompass deal
seeking (aiming to save money), entertainment (seeking amusement and
enjoyment), attractiveness (being drawn to physically attractive influ-
encers), inspiration (seeking ideas and recommendations), power
(admiring influencers’ success and popularity), and source trust (valuing
trustworthiness and reliability). Moreover, Lee et al. (2022) provide
further insights by identifying four motives for following influencers,
which include authenticity (the influencers are genuine, open, relatable,
down-to-earth, likeable and engaging), consumerism (consumers
actively seeking commercial and brand information from the influ-
encers), creative inspiration (the aesthetic preferences and presenta-
tional visually pleasing objects), and envy (being envious of the
influencers’ lifestyle, wanting to be like them, and to fantasize over their
unrealistic lifestyle). Expanding on motivations, Lou et al. (2023)
contribute to this discourse by presenting an additional set of motiva-
tions for following VIs. Their study offers a benefit-seeking perspective,
categorizing six distinct motives: novelty (related to curiosity and
exploration of new technological applications), information (seeking
knowledge related to VI or Al, influencer technology, or marketing
strategies), entertainment (finding amusement and distraction), sur-
veillance (staying updated on VI's daily lives), aesthetics (liking the
visual or aesthetic aspects of influencer-generated content), and inte-
gration and social interaction (gaining a sense of belonging and bonding
with a like-minded community).

The past research collectively underscores the diverse and multi-
faceted motivations that drive individuals to follow influencers. These
motivations are either hedonic and emotional benefits such as seeking
entertainment and inspiration, gaining a sense of belonging and
companionship or utilitarian and practical benefits such as saving
money and information seeking and sharing. In terms of the potential
benefits consumer seek for VIs, we suggest that authenticity (being
likeable and down-to-earth), information (commercial, technology and
brand information from the influencers), inspiration (the visual or
aesthetic design of the influencers’ post), envy and entertainment (being
envious of the influencers’ lifestyle, to escape from the real life, and
seeking enjoyment and relaxation) are four aspects that are suitable for
VIs after reviewing the past research, because firstly, due to the novelty
and short history of the invention of VIs it is not possible for consumers
to seek the companionship or habitual benefit for it nor do consumers
seek unique personality or values from a VI; secondly, all the other
benefits following influencers can be summarized as emotional benefits
such as being genuine and belongingness, hedonic benefits such as
aesthetic, lifestyle and entertainment, and practical benefits such as
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information seeking and technology updates; and thirdly, the novelty
and trend following of VI is similar to the information seeking aspect and
thus be combined to the information benefit.

We suggest that different VIs will elicit different benefits sought from
them and social presence theory can explain the effect of VIs on benefit
seeking behaviour as the theory underscores the importance of social
presence in shaping user interactions, emotional connections, and
engagement across diverse digital environments (e.g., Tsai et al., 2021;
Tseng et al., 2019).

Firstly, the authenticity benefit means consumers follow influencers
because the influencers are genuine, open with the followers, down-to-
earth, likeable, engaging and relatable, and the desire to connect with
influencers on a personal level (Lee et al., 2022). Consumers’ authen-
ticity motive most strongly predicts trust towards the VI's endorsement
and post content (Lee et al., 2022). Authenticity is widely applied to
consumers’ benefit seeking for brands, such that consumers value
brands that consistently deliver genuine and reliable products. So,
authenticity builds a sense of credibility (Johnson, 2015). Furthermore,
authenticity is achieved when brands are engaging deeply with audi-
ences, building connections that feel personal, and making their cus-
tomers feel heard and understood (Johnson, 2015). Even though all VIs
in nature do not have an authentic persona to be perceived as real people
whom consumers can relate to or identify with, animated- and non-
human VIs are more genuine, down-to-earth, likable and engaging for
the consumers than mimic-human VIs because consumers clearly know
that the former is not human being but not certain whether the latter is a
genuine human being, which makes it less genuine (Arsenyan & Mir-
owska, 2021).

Authenticity and inspiration are most strongly associated with
happiness, and these two motives are stimulated by a need to fulfil af-
fective inadequacies and enhance emotional wellbeing from engaging
with the object (Lee et al., 2022). Authenticity and trustworthiness can
be improved for influencers by being more connected to the needs of
their followers (Campbell & Farrell, 2020). Animated and non-human
VIs are better at enhancing the emotional attachment and connected
to the followers than mimic-human VIs because of higher social presence
level as illustrated previously. Social presence theory suggests that
consumers seek authentic interactions even in virtual spaces and con-
sumers are more likely to engage with virtual influencers that present
themselves authentically (Herrington et al., 2013). The followers show
willingness to accept the virtual personas, where curated flaws and self-
justification have been found to mitigate the effect of the uncanny valley
(Lou et al., 2023), so animated and non-human VIs are consistent in their
identity such that they have clear appearance features to justify they are
not humans. Mimic-human VIs are viewed as unsettlingly realistic, un-
canny and authentically artificial, and thus they lack the ability to be
present with the audience compared with other types of VIs due to a lack
of authenticity, a low similarity to followers, and weak parasocial re-
lations with followers (Lou et al., 2023). To illustrate the mediation role
of social presence, according to Short et al. (1976), social presence is
primarily composed of two main concepts: intimacy (Argyle & Dean,
1965) and immediacy (Wiener & Mehrabian, 1968). The higher level of
social presence of animated and non-human VIs makes them more
intimate and less psychologically distant for followers, and thus making
them more engaging and connected, i.e., the consumers are more likely
to seek the desire to connect with animated and non-human VIs on a
personal level (authenticity benefit) than mimic-human VIs.

Secondly, information benefit suggests that consumers actively seek
information from influencers, such as to new knowledge or information
related to Al or VI technology (Lou et al., 2023). Mimic-human VIs are
novel and outstanding, which could elicit the exploratory and unique-
ness for identity, and it can boost the benefit seeking of information from
mimic-human VIs because consumers are more likely to seek informa-
tion from them than animated- and non-human VIs. Mimic-human VIs
offer a higher level of innovation and frequently update their techno-
logical features compared to other types of VIs, resulting in a greater
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share of information, reviews, or insights regarding products or services
(Gerlich, 2023). Consumers are inclined to prefer VIs who furnish
valuable information and opinions. According to the social presence
theory, delivering informative and valuable content generates a feeling
of social presence, amplifying the perceived value of the interaction and
benefits for consumers (Tseng et al., 2019). Thus, consumers are more
likely to seek information benefit for mimic-human VIs than animated
and non-human VIs and social presence level does not mediate the
process.

Thirdly, envy and entertainment benefit means that consumers seek
entertainment and fantasize over the lifestyle of VIs (Lee et al., 2022;
Lou et al., 2023). People prefer VI over human influencer because of the
“escapism effect”, where the virtual influencer is expected to provide
greater diversionary benefits from everyday human emotional experi-
ences and require fewer cognitive resources in the form of emotional
sense making (Mirowska & Arsenyan, 2023). Even though all virtual
influencers can provide the benefit of escaping from real life for people,
mimic-human VIs demand greater cognitive effort from individuals
compared to other types of virtual influencers because understanding
the intricacies of the uncanny valley features and navigating the
resulting confusion while acknowledging the advanced technology
necessitate more mental processing (MacDorman, 2019). Consequently,
consumers are less likely to seek escapism and relaxation benefit from
mimic-human VIs than other VI types. The ‘escapism effect’ can be
linked with the envy and entertainment motive because it features
escaping from consumers’ life and fantasizing a different lifestyle. In
addition, the closer psychological distance for the animated- and non-
human VIs is more likely to elicit the envy and entertainment benefit
seeking than mimic-human VIs. Based on social presence theory, when
consumers perceive a VI as socially present and relatable, they are more
likely to seek entertainment from the influencer’s content (Lou et al.,
2023). The feeling of closeness and interactivity that comes with a
strong social presence can make the consumer more inclined to engage
with the influencer’s entertainment-focused content, such as videos,
stories, or interactive experiences (Zhang & Liu, 2023). This increased
motive for entertainment is driven by the desire to maintain a connec-
tion with the VI and enjoy the content they provide, ultimately
enhancing the overall consumer experience (Kim, 2022). Due to the
lower connection, lower authenticity and higher uncanny valley, con-
sumers are less likely to seek envy and entertainment benefit for mimic-
human VIs than animated and non-human VIs and social presence level
mediates the process.

Eventually, the inspiration (aesthetic) benefit means liking the visual
or aesthetic aspect of influencer-generated contents (Lou et al., 2023)
and does not differ among the different types of VIs because all VIs
highly value the look of the figures and invest much on the design of the
look, i.e., all types of virtual influencers have the capacity to present
visually appealing and creative content (Sokolov, 2019). Even non-
human virtual influencers can be designed with aesthetically pleasing
features and present creative, engaging content. Moreover, consumer
preferences can vary, and some individuals may be equally inspired and
aesthetically pleased by all types of virtual influencers. Preferences
might not be strongly influenced by the anthropomorphic features of the
VI (Mouritzen et al., 2023). Thus, there is no significant difference on the
inspiration benefit seeking among different types of VIs. We propose the
hypothesis 2 below. To clarify our arguments, we summarise the gaps,
research questions, hypotheses, and contribution in Table 1.

Hypothesis 2: Consumers are more likely to seek authenticity and envy
and entertainment benefits for animated- and non-human VIs than mimic-
human VI, and social presence mediates the process such that higher level
of social presence leads to stronger authenticity and envy and entertainment
benefit seeking behaviour, while consumers are more likely to seek informa-
tion benefit for mimic-human VI than animated- and non-human VIs, and
there is no significant difference on the inspiration benefit among different

types of VIs.
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relatively limited
and shallow. Deeper
understanding of VIs
on consumer
behaviour and the
mechanism of it is
unclear.

seeking behaviour?

Table 1
Gaps, research questions & hypotheses.
Gap Research Hypothesis Contribution
question
Research on VIs has What is the H1 Shedding light on
focused on underlying (Mediation) the mechanism of
behavioural and mechanism of the the effect of
cognitive effect of VIs on different VI types

perspectives but not consumer’s on emotional
on the affective emotional attachment.
perspective, and the attachment? Extending social
theoretical presence theory by
mechanism of the suggesting the
differences among importance of
VIs on emotional uncanny valley and
attachment remains heavier cognitive
unclear. load caused by the
confusion.
Research of VIs on What is the Shedding light on
behavioural underlying the mechanism of
perspective mainly mechanism of the the effect of VIs on a
focuses on purchase effect of VIs on novel touch of
intention, which is consumer’s benefit behavioural

perspective, i.e.,
benefit seeking.
Extending social
presence theory by
suggesting the
effect of the varying
levels of social

presence on
consumers’ benefit
seeking behavior
for different types
of VIs.

4. Experiments
4.1. Overview of Studies

The two hypotheses are tested across four studies. In Study 1, the VI
type is manipulated. The study shows that mimic-human VI elicits a
lower level of emotional attachment than animated-human and non-
human VIs. Study 2 shows that mimic-human VI also elicits a lower
level of social presence than animated-human and non-human VIs. In
Study 3, the mediation role of social presence is examined (Hypothesis
1). Finally, Study 4 tests the mediation role of social presence of VIs on
benefit seeking behaviour (Hypothesis 2).

4.2. Study 1

Study 1 was designed to test the effect of different types of VIs on
emotional attachment level. The choice of the different VI representers is
adapted from Arsenyan and Mirowska (2021). In this study, the choice
of VIs is @Imma, @Liv in the future, and @Bee_nfluencer (@Imma
represents mimic-human VI, @Liv in the future represents animated-
human VI, @Bee_nfluencer represents non-human VI, see Appendix 1).
These three profiles are almost equally popular based on the number of
fans. Since in the real life, consumers browse the VIs on social media
such as Instagram, we screenshot the images of their Instagram posts and
attach them in our study, which imitates consumers’ real-life scenarios
of interacting with VIs. We expect to see that compared with mimic-
human VI, non-human and animated-human VIs will elicit stronger
emotional attachment level.

4.2.1. Procedure

One hundred and twenty-two participants were recruited from Pro-
lific for standard payment. The study is a 3-condition single factor design
(mimic-human VI, animated-human VI, non-human VI). Participants
were given an introduction that they are going to do a survey about
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social media influencers. We first tested participants’ mood (control
variable) using the 7-point Likert scales adapted from Mohanty (2021)
“To what extent are you feeling ... enthusiastic, upset (reverse coded),
active” (Cronbach’s @ = 0.53). The reason of using mood as a control
variable is that emotional attachment, social presence and mood are
related but distinct constructs (Angelaki & Mavroidis, 2013; Wei et al.,
2005). If mood is not controlled for, changes in mood could potentially
influence the perceived level of emotional attachment, leading to inac-
curate or confounded results. All studies in this research included mood
as a control variable. Then, participants were randomly assigned to one
type of VI condition and saw the Instagram posts from the corresponding
VI after reading the following instruction.

“Now imagine you are on social media to spend some spare time. As you
are scrolling through your social media feeds, you come across the
following posts from the social media profile that you closely follow.”

After showing participants the Instagram posts, there was a short
note disclosing that the influencer is not a real human but a computer-
generated figure. We disclosed the identity of VI because in real life,
ethical requirement would make businesses to disclose it in advertising
(Prasad & Holzinger, 2013). Participants were asked a manipulation
check question “what type of influencer have you seen? 1. A mimic-
human female influencer (Imma), 2. An animated female influencer
(Liv in the future), 3. A non-human bee VI (Bee_nfluencer)”.

Measurements.

Emotional attachment. Participants were asked to recall the con-
tents and impression of the VI and their emotional attachment about it.
The emotional attachment scales were adapted from Jiménez and Voss
(2014), such as “no/strong emotional bond” “no/strong emotionally
connected” “not linked by feelings/linked by feelings” “no/strong feel-
ings of attachment” (Cronbach’s @ = 0.95).

Eventually, attention check question (“please choose ‘somewhat
agree’ in the following options™) and other control variables such as the
effect of COVID-19, familiarity with the influencer, whether participants
knew the influencer they saw, demographic questions such as age,
gender, and English proficiency were collected. These control variables
are used in the past VI literature such as Gerlich (2023). The data were
analysed using SPSS 27 in all studies.

4.2.2. Results

Participants who did not pass the attention check question were
excluded, which left 119 participants (49.6 % female; M 44 = 26.6).

Manipulation checks. The manipulation of VI type is successful,
because there is a significant relationship between participants’ choice
of the type of VI that they claimed to see and the actual allocation of the
VI types (7% (4, N = 119) = 155.50, p <.001).

Emotional attachment. The one-way ANOVA test showed a signifi-
cant difference among three types of VI on emotional attachment (F
(2,117) =10.04, p <.001, M pimic = 1.99, M gnimated = 3-27, M non-human =
3.39). Turkey’s HSD test for multiple comparison showed that emotional
attachment was significantly different between mimic and animated VI
(p <.001, 95 % CI = [-2.10, - 0.46]), between mimic and non-human VI
(p <.001, 95 % CI = [-2.22, - 0.58]). There was no statistically signifi-
cant difference between animated and non-human VI (p =.94, 95 % CI =
[- 0.93, 0.70]). Including the control variables as covariates in the an-
alyses did not influence the pattern of results.

4.2.3. Discussion

The results prove that mimic-human VIs show significantly lower
level of emotional attachment than animated-human and non-human
VIs. The difference of emotional attachment between animated-human
and non-human VIs is not significant but the emotional attachment to-
wards animated-human VIs is slightly lower than non-human VIs. The
next study will examine the effect of VI type on social presence.
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4.3. Study 2

Study 2 tests the effect of different types of VIs on social presence
level. Three types of VIs and the images were same as those in Study 1.
The social presence scale composed of 3 dimensions, which are social
context, online communication, and interactivity (Kreijns et al., 2021;
Lee et al., 2006). We expect that the non-human and animated-human
VIs will have greater social presence level than mimic-human VIs.

4.3.1. Procedure

One hundred and thirty-two participants were recruited from Prolific
for standard payment. The study is a 3-condition single factor design
(mimic-human VI, animated-human VI, non-human VI). Similar to
Study 1, after checking mood (control variable) and a short introduction
of the scenarios, participants were randomly assigned to see one of the
three VIs with a disclosure message by the end. Then, participants were
asked a manipulation check question about which VI they saw previ-
ously (same as the one in Study 1). We asked the participants to imagine
their interaction and communication with the corresponding VI if they
see it in the real life, which leads to the social presence measurement in
the next part.

Measurements.

Social presence. Six items were adapted from Lee et al. (2006) to
measure social presence level on 7-point Likert scale (social context
dimension: “When you were browsing the posts, how much did you feel
as if the influencer were a social being/how much attention did you pay
to the influencer”; communication dimension: “how much did you feel
as if the influencer were communicating with you”, interactivity
dimension: “how much did you feel involved with the influencer?/To
what extent do you think the influencer post is ... - machine-like/life-
like; insensitive/sensitive”’; Cronbach’s a = 0.83).

Eventually, same attention check question and other control vari-
ables as those in Study 1 were collected.

4.3.2. Results

One hundred and twenty-three participants were left for further
analysis after excluding those who did not pass the attention check
question (50.4 % female; M gge = 29.9).

Manipulation checks. The manipulation of VI type is successful,
because there is a significant relationship between participants’ choice
of the type of VI that they claimed to see and the actual allocation of the
VI types (7% (4, N = 123) = 147.48, p <.001).

Social presence. The one-way ANOVA showed a significant differ-
ence among three types of VI on social presence (F (2, 121) = 4.20, p
=.02, M mimic = 3.73, M gnimated = 4-17, M non-human = 4.49). Turkey’s HSD
test for multiple comparison showed that social presence was signifi-
cantly different between mimic and non-human VI (p =.01, 95 % CI =
[-1.38, - 0.13]). There was no statistically significant difference between
mimic and animated VI (p =.21, 95 % CI = [- 1.05, 0.18]) and between
animated and non-human VI (p =.45, 95 % CI = [ 0.13, 1.38]).
Furthermore, by re-coding VI type as dummy variables, a simple linear
regression of VI type on social presence level showed that when setting
mimic-human VI as the base line, animated-human and non-human VIs
are significant on social presence (# gnimated = 0-17, p =.09, S non-human =
0.29, p =.005). Including the control variables as covariates in the an-
alyses did not influence the pattern of results.

4.3.3. Discussion

The results prove that non-human VIs show significantly higher level
of social presence than mimic-human VIs while animated VIs show
insignificant higher level of social presence than mimic-human VIs. The
pattern between VI type and social presence is similar to that between VI
type and emotional attachment. The next study will examine the
mediation role of social presence.
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4.4. Study 3

In addition to a robust finding of Study 1 and 2, we aim to test Hy-
pothesis 1, which suggests that the social presence mediates the effect of
VIs on emotional attachment. The setting of VIs is same to the previous
studies.

4.4.1. Procedure

One hundred and eighty-nine participants were recruited from Pro-
lific in this study for standard payment. The study is a 3-condition single
factor design (mimic-human VI, animated-human VI, non-human VI).
Similar to the previous studies, after testing their mood (control vari-
able), participants were randomly allocated to one of the three condi-
tions and imagine they were seeing the Instagram posts of the
corresponding VI on their SNS in daily life. In addition to the manipu-
lation check question “what type of influencer have you seen”, we added
one more manipulation check question “to what extent do you think the
influencer looks like a real human?” Then, participants indicated their
emotional attachment level and social presence level to the corre-
sponding VI. The scales of emotional attachment and social presence
were the same to the previous studies. We also asked the perceived
coolness of VIs as another control variable because perceived coolness
and emotional attachment are related but represents a different aspect of
the affective experience (Zhang & Wei, 2021). By controlling for
perceived coolness, we aim to isolate the specific impact of social
presence on emotional attachment without the influence of perceived
coolness confounding the results. The question is “to what extent do you
think the posts by the influencer are fun and entertaining?”. Finally, we
collected the attention check, control and demographic questions
similar as those in Study 1 and 2.

4.4.2. Results

One hundred and eighty participants were left for further analysis
after excluding those who did not pass the attention check question
(48.3 % female, M qge = 29.2).

Manipulation checks. The manipulation of VI type is successful,
because there is a significant relationship between participants’ choice
of the type of VI that they claimed to see and the actual allocation of the
VI types (f (4, N = 180) = 252.09, p <.001). Moreover, the one-way
ANOVA showed a significant difference among three types of VI on
human likeness, specifically, mimic-human VI indicated the highest
level of human likeness, animated-human VI indicated medium level of
human likeness, and non-human VI indicated the lowest level of human
likeness (F (2, 178) = 18.15, p <.001, M mimic = 4.91, M gnimated = 3.23, M
non-human = 2.97). The results indicate the manipulation of the VI type is
successful.

Emotional attachment. Moreover, similar to the findings in Study 1,
the one-way ANOVA showed a significant difference among three types
of VI on emotional attachment (F (2, 178) = 8.95, p <.001, M mimic =
2.35, M gnimated = 2.76, M non-human = 3.54). Turkey’s HSD test for mul-
tiple comparison showed that the mean value of emotional attachment
was significantly different between mimic and non-human (p <.001, 95
% CI = [-1.87, - 0.51]), and between animated and non-human (p =.02,
95 % CI = [-1.44, - 0.11]). There was no statistically significant differ-
ence between mimic and animated (p =.32, 95 % CI = [-1.09, 0.26]).

Social presence. Furthermore, similar to the findings in Study 2, the
one-way ANOVA showed a significant difference among three types of
VI on social presence level (F (2, 178) = 3.84, p =.02, M 1imic = 3.81, M
animated = 4.03, M pon-human = 4.45). Turkey’s HSD test for multiple
comparison showed that the mean value of social presence was signifi-
cantly different between mimic and non-human (p =.02, 95 % CI =
[-1.19, - 0.08]). There was no statistically significant difference between
mimic and animated (p =.62, 95 % CI = [- 0.77, 0.34]) and between
animated and non-human (p =.16, 95 % CI = [- 0.97, 0.12]).

Including the control variables as covariates in the analyses did not
influence the pattern of results.
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Mediation. To test the mediational hypothesis, two dummy variables
were created based on the three-condition variable (mimic-human VI,
non-human VI) with animated-human VI as the base line, and the
following three regression equations were estimated (Baron & Kenny,
1986). First, social presence was regressed on the VI type. Second,
emotional attachment was regressed on the VI type. Third, the
emotional attachment was regressed on both the VI type and on social
presence. As predicted, the VI type accounted for significant variation in
social presence in the first equation in the expected direction (R = 0.30,
P =.02; B mimic = — 0.15, £ (178) = -2.07, p =.04; £ non-human = 0.19, ¢
(178) =2.61, p =.01). Also, VI type accounted for significant variation
in the emotional attachment variable in the second equation in the ex-
pected direction (R = 0.30, p <.001; f mimic = - 0.23,t(178) =-3.15,p
=.002; f non-human = 0.29, t (178) = 3.96, p <.001). Finally, the social
presence significantly influenced emotional attachment in the third
equation, in which both the social presence and the VI type variables
were simultaneously entered (5 = 0.62, t (177) = 10.85, p <.001). In
addition, when both social presence and the VI type were added in the
equation, the effect of mimic-human and non-human VIs on emotional
attachment became significantly lower (8 mimic =-0.13,t(177) =-2.34,
p =.02; S non-human = 0.17, t (177) = 2.92, p =.004), suggesting that
social presence partially mediated the effect. The values of all the gs are
shown in Fig. 3.

Furthermore, we conducted a mediation analysis with categorical
variable (Model 4 in Process 3). Because there are three conditions in the
categorical variable VI type, we created 2 dummy variables for animated
and non-human VIs with the baseline as mimic-human VI. Bootstrapping
with 10,000 resamples revealed an insignificant mediation for mimic-
human versus animated-human VI (index = - 0.17, SE = 0.17, 95 %
CI=[-0.16, 0.51]) and a significant mediation for mimic-human vs non-
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human VI (index = 0.49, SE = 0.19, 95 % CI = [0.13, 0.88]). The in-
direct effect of mimic-human VI is significant (8 = - 0.34, SE = 0.16, 95
% CI = [- 0.67, - 0.03]). The indirect effect of non-human VI is signifi-
cant (f = 0.41, SE = 0.16, 95 % CI = [0.08, 0.79]) (see Fig. 3). However,
there is no significant mediation (indirect effect) for animated-human VI
on emotional attachment through social presence (8 = - 0.09, SE = 0.16,
95 % CI = [- 0.41, 0.22]), and the effect of animated-human VI on social
presence is non-significant (f = - 0.11, t (178) = - 0.55, p =.58). These
results partially support H1.

4.4.3. Discussion

The results prove that the mediating variable, i.e., social presence, is
only responsible for a part of the relationship between VI type and
emotional attachment (MacKinnon, 2012). VI type appears to contribute
significantly to the emotional attachment, with social presence in the
causal path for a proportion of emotional attachment. The mimic-human
VI significantly decreased social presence while non-human VI signifi-
cantly increased social presence and social presence mediated the effect
of mimic-human and non-human VIs on emotional attachment, but
animated-human VI did not have a significant effect on social presence,
nor the social presence mediated the effect of animated-human VI on
emotional attachment. Eventually, the social presence associated with
VI types could significantly increase the level of emotional attachment.
The findings partially confirm H1 as social presence is a partial mediator
for the effect of VI on emotional attachment and only works on mimic-
human and non-human VIs.

4.5. Study 4

Study 4 aims to test H2, which suggests that the social presence

Social Presence
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Emotional Attachment

® ais the coefficient of VI on social presence; b is the coefficient of social presence on emotional attachment;
c is the coefficient of VI on emotional attachment; ¢’ is the coefficient of VI on emotional attachment when
VI and social presence are included in the regression on emotional attachment.

®  Index of mediation: mimic vs animated: index =- .17, SE= .17, 95% CI = [- .16, .51]; mimic vs non-human:

index = .49, SE = .19, 95% CI = [.13, .88].

® Indirect effect in mimic-human VI condition: § = - .34, SE =.16, 95% Cl = [- .67, - .03].
® Indirect effect in non-human VI condition: g = .41, SE = .16, 95% CI =[.08, .79].
® Indirect effect in animated-human VI condition: f=- .11, SE = .20, 95% CI=[- .42, .29].

Fig. 3. Mediation. Note: *p <.05, “p <.01, ***p <.001. a is the coefficient of VI on social presence; b is the coefficient of social presence on emotional attachment; ¢
is the coefficient of VI on emotional attachment; ¢’ is the coefficient of VI on emotional attachment when VI and social presence are included in the regression on
emotional attachment. Index of mediation: mimic vs animated: index = - 0.17, SE = 0.17, 95 % CI = [- 0.16, 0.51]; mimic vs non-human: index = 0.49, SE = 0.19, 95
% CI = [0.13, 0.88]. Indirect effect in mimic-human VI condition: g = - 0.34, SE = 0.16, 95 % CI = [- 0.67, - 0.03]. Indirect effect in non-human VI condition: § =
0.41, SE = 0.16, 95 % CI = [0.08, 0.79]. Indirect effect in animated-human VI condition: g = - 0.11, SE = 0.20, 95 % CI = [- 0.42, 0.29].
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mediates the effect of VIs on benefit seeking behaviour. This study uses
the same VIs of previous studies.

4.5.1. Procedures

One hundred and nighty participants were recruited from Prolific in
this study for standard payment. The study is a 3-condition single factor
design (mimic-human VI, animated-human VI, non-human VI). Similar
to the previous studies, after testing their mood (control variable),
participants were randomly allocated to one of the three conditions and
imagine they were on social media and seeing the Instagram posts of the
corresponding VI, followed by the manipulation check question “what
type of influencer have you seen”. Then, participants were asked about
their perceived social presence about the influencer, which was exam-
ined by six-item questions adapted from Yoo and Alavi (2001) and Short
et al. (1976) (e.g., “To what extent do you feel that the influencer you
saw is impersonal versus personal, unemotional versus emotional,
remote versus immediate; to what extent is there a sense of warmth/
sociability in the influencer, to what extent do you perceive that you are
in the presence of the influencer in the room with you”, Cronbach’s o =
0.87). Then, the scale of benefit seeking was measured.

Measurements

Benefit seeking. There are four dimensions measured within benefit
seeking, which are authenticity (three items adapted from Lee et al.
(2022) “what benefit do you seek from the virtual influencer? Because it
is genuine/down-to-earth/likable”; Cronbach’s @ = 0.89), information
(three items adapted from Lou et al. (2023) “to seek new information
and knowledge”, “to search for information”, “to learn something new”,
Cronbach’s @ = 0.85), inspiration (three items adapted from Lee et al.
(2022) and Lou et al. (2023) “to appreciate the aesthetic design of the
influencer”, “find the influencer attractive to look at”, “to see photo
styles that I like”, Cronbach’s @« = 0.81), and envy and entertainment
(four items adapted from Lou et al. (2023) “to fantasize over the influ-
encer’s unrealistic lifestyle”, “to escape from my lifestyle”, “to feel
entertained”, Cronbach’s a = 0.75).

Finally, we collected the attention check, control and demographic
questions similar as those in previous studies.

4.5.2. Results

Participants who failed the attention check and disagreed to be
included for analysis were excluded, which left a final sample of 180
respondents (57.2 % female; M qg = 29.7).

Manipulation checks. The manipulation of VI type is successful,
because there is a significant relationship between participants’ choice
of the type of VI that they claimed to see and the actual allocation of the
VI types (2 (4, N = 180) = 244.20, p <.001).

Social presence. The one-way ANOVA showed a significant differ-
ence among three types of VI on social presence (F (2, 178) = 15.82, p
<.001, M mimic = 3.28, M gnimated = 3-67, M non-human = 4.56). Turkey’s
HSD test for multiple comparison showed that the mean value of social
presence was significantly different between mimic and non-human (p
<.001, 95 % CI = [-1.83, - 0.73]), and between animated and non-
human (p <.001, 95 % CI = [-1.45, - 0.34]). There was no statistically
significant difference between mimic and animated (p =.22, 95 % CI = [-
0.94, 0.16]).

Benefit seeking. The one-way ANOVA showed a significant differ-
ence among three types of VI on one dimension of benefit seeking, which
is authenticity (F (2, 178) = 4.31, p =.02, M mimic = 3.36, M animated =
3.64, M non-human = 4-21). Turkey’s HSD test for multiple comparison
showed that the mean value of authenticity was significantly different
between mimic and non-human (p =.01, 95 % CI = [-1.55, -0.15]).
There was no statistically significant difference between mimic and
animated (p =.62, 95 % CI = [-0.98, 0.42]), between animated and non-
human (p =.14, 95 % CI = [-1.28, 0.13]). The one-way ANOVA did not
show a significant difference between VI type and other 3 dimensions of
benefit seeking, which are information (F (2, 178) = 0.09, p =.91),
inspiration (F (2, 178) = 0.99, p =.38), and envy and entertainment (F
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(2,178) = 0.99, p =.37).

Including the control variables as covariates in the analyses did not
influence the pattern of results.

Mediation. To test the mediational hypothesis (H2), two dummy
variables were created based on the three-condition variable (mimic-
human VI, non-human VI) with animated-human VI as the base line, and
the following three regression equations were estimated (Baron &
Kenny, 1986). First, social presence was regressed on the VI type. Sec-
ond, benefit seeking was regressed on the VI type. Third, benefit seeking
was regressed on both the VI type and on social presence. As predicted,
the VI type accounted for significant variation in social presence in the
first equation in the expected direction (R = 0.39, p <.001; f mimic = —
0.13,t (178) = -1.67, p =.09; f non-human = 0.30, t (178) = 3.79, p
<.001). Also, VI type accounted for significant variation in the benefit
seeking (authenticity) variable in the second equation in the expected
direction (R = 0.22, p =.02; # mimic = - 0.08, t (178) = -0.94, p =.35;
non-human = 0.16, £ (178) = 1.93, p =.05).

Finally, the social presence significantly influenced benefit seeking
in the third equation, in which both the social presence and the VI type
variables were simultaneously entered (8 = 0.42, t (177) = 5.50, p
<.001). In addition, when both social presence and the VI type were
added in the equation, the effect of mimic-human and non-human VIs on
benefit seeking became significantly lower (8 mimic = 0.03, t (177) =
0.33, p =.74; f non-human = -0.12, t (177) = -1.44, p =.15), suggesting
that social presence mediated the effect. The values of all the fs are
shown in Fig. 4.

Similar to the procedures used in Study 3, we conducted a mediation
analysis with categorical variable (Model 4 in Process 3) with 2 dummy
variables as animated and non-human VIs and the baseline as mimic-
human VI. Bootstrapping with 10,000 resamples revealed an insignifi-
cant mediation for mimic-human versus animated-human VI (index =
0.24, SE =0.16, 95 % CI = [- 0.07, 0.57]) and a significant mediation for
mimic-human vs non-human VI (index = 0.78, SE = 0.16, 95 % CI = [
0.49, 1.12]). The indirect effect of mimic-human VI is significant (§ = -
0.52, SE = 0.15, 95 % CI = [- 0.83, - 0.24]). The indirect effect of non-
human VI is significant (f = 0.67, SE = 0.13, 95 % CI = [ 0.42, 0.95])
(see Fig. 4). However, there is no significant mediation (indirect effect)
for animated-human VI on benefit seeking through social presence (§ = -
0.15, SE = 0.14, 95 % CI = [- 0.43, 0.12]), and the effect of animated-
human VI on social presence is non-significant (f = - 0.25, t (178) =
-1.11, p =.27). These results partially support H2.

4.5.3. Discussion

These results partially confirm Hypothesis 2.Consumers are more
likely to seek authenticity benefits from animated-human and non-
human VIs than from mimic-human VIs. Social presence mediates the
effect of mimic-human and non-human VIs on authenticity benefits. The
study rejects that consumers differ in seeking for information and envy
and entertainment benefits among mimic-human, animated and non-
human VIs. Additionally, there is no significant difference in inspira-
tion among different types of VIs.

5. General discussion

This research categorizes VIs into three types (i.e., mimic-human VI,
animated-human VI, and non-human VI) and examines how consumer
emotional attachment and benefit seeking behaviour differ across them
and the underlying mechanism of such effect. The results show that
animated-human and non-human VIs engender stronger emotional
attachment than mimic-human VIs (Study 1). Moreover, animated-
human and non-human VIs have a greater social presence level than
mimic-human VIs (Study 2). Furthermore, social presence partially
mediates the relationship between VI type and emotional attachment
level. Specifically, social presence mediates the effect of mimic-human
and non-human VIs on emotional attachment, but it does not mediate
the effect of animated-human VI on emotional attachment (Study 3).
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® a is the coefficient of VI on social presence; b is the coefficient of social presence on benefit seeking
(authenticity); c is the coefficient of VI on benefit seeking; ¢’ is the coefficient of VI on benefit seeking when
VI and social presence are included in the regression on benefit seeking.

® Index of mediation: mimic vs animated: index = .24, SE = .16, 95% CI = [- .07, .57]; mimic vs non-human:
index = .78, SE = .16, 95% CI =] .49, 1.12].

® Indirect effect in mimic-human VI condition: f=- .52, SE =15, 95% CI = [- .83, - .24].

® Indirect effect in non-human VI condition: f = .67, SE =.13,95% CI =] .42, .95].

® Indirect effect in animated-human VI condition: § = - .15, SE = .14, 95% CI =[- .43, .12].

Fig. 4. Mediation. Note: *p <.05, “p <.01,

*p <.001. a is the coefficient of VI on social presence; b is the coefficient of social presence on benefit seeking

(authenticity); c is the coefficient of VI on benefit seeking; ¢’ is the coefficient of VI on benefit seeking when VI and social presence are included in the regression on
benefit seeking. Index of mediation: mimic vs animated: index = 0.24, SE = 0.16, 95 % CI = [- 0.07, 0.57]; mimic vs non-human: index = 0.78, SE = 0.16, 95 % CI = [
0.49, 1.12]. Indirect effect in mimic-human VI condition: g = - 0.52, SE = 0.15, 95 % CI = [- 0.83, - 0.24]. Indirect effect in non-human VI condition: g = 0.67, SE =
0.13, 95 % CI = [ 0.42, 0.95]. Indirect effect in animated-human VI condition: § = - 0.15, SE = 0.14, 95 % CI = [- 0.43, 0.12].

Thus, Hypothesis 1 is partially supported. Finally, social presence me-
diates the effect of mimic-human and non-human VIs on authenticity
benefit seeking behaviour, but it does not mediate the effect of
animated-human VI on authenticity benefit (Study 4), which partially
supports Hypothesis 2.

5.1. Theoretical contributions

Overall, this research makes two contributions to the VI literature.
First, we reveal that social presence is the primary underlying theoret-
ical mechanism for the effect of VIs on emotional attachment and applies
social presence theory to the VI context. As far as we know, we are the
first to use social presence theory to explain the effect of VI type on
emotional attachment, and reveal that mimic-human VIs engender
lower emotional attachment than animated and non-human VIs because
of the significantly lower level of social presence for mimic-human VIs
and higher level of social presence for non-human VIs.

Prior research on VIs has found other underlying mechanisms on
consumer attitudes and behaviours, including psychological distance
(Sands et al., 2022), subjective human feeling against machines (Luo
et al, 2019), source credibility (e.g., Molin & Nordgren, 2019),
perceived trust (Wandoko & Panggati, 2022), and uncanny valley effect
(Arsenyan & Mirowska, 2021). We extend the VI literature by high-
lighting the mediation role of social presence. Furthermore, the concept
of ‘social presence’ is not consistent in the literature, for example, Sambo
et al. (2010) suggest that social presence is “observation by others”,
Hofeditz et al. (2022) and Mohanty (2021) suggest that it is “the
perceived level of awareness of other human users through a computer
system; the salience of other people and social entity”, Purington et al.
(2017) and Schroeder and Epley (2016) suggest it is “personification, or
the presence of a human-like mind and voice” and Jin et al. (2021)
suggest it is “feeling of presence of oneself (self-presence)” in the social
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media context. We construe the concept of social presence as the sense of
being with the virtual influencer and find that increased perceived hu-
manness decreases the perceived social presence for VIs. The way we
define social presence builds on the view of Felnhofer et al. (2019), who
suggest that social presence is when users feel present with the object,
such as avatars and agents.

The current dimensions of social presence mostly focus on intimacy,
immediacy, social contact and interactivity (Short et al., 1976), and we
contribute to the social presence theory by showing that the cognitive
factor is important for the ability to convey the sense of being with the
others such that the uncanny valley effect, unfamiliarity and inconsis-
tent perception and confusion of mimic-human VIs can increase the
cognitive loading, which leads to lower social presence level. We extend
the social presence theory by suggesting that the design of virtual figures
can work as communication medium and consequently make consumers
more attached to some figures but less attached to others.

Moreover, there are conflictive findings in terms of the effect of
anthropomorphism of virtual influencers on social presence. On one
hand, the increasing level of anthropomorphism and human-like/
realistic appearance can have a positive effect on the social presence
(Arsenyan & Mirowska, 2021; Mohanty, 2021; Mouritzen et al., 2023)
and feeling of appealing (Lou et al., 2023). On the other hand, the
realistic appearance can also make consumers feel uneasy (Mouritzen
et al.,, 2023), and the human likeness can elicit less positive reaction
(Nowak & Biocca, 2003). Our research solves this conflict based on the
taxonomy of virtual influencer and finds that uncanny valley effect and
heavier cognitive load elicited by mimic-human VIs can mitigate the
effect of anthropomorphism on social presence. We contribute to the
controversy by suggesting that the effect of anthropomorphism on social
presence might be a reversed U shape in the VI context, such that
anthropomorphism positively influences social presence level but
extremely high level of anthropomorphism lowers the social presence
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level.

Secondly, we reveal that social presence is the primary underlying
theoretical mechanism for the effect of VIs on benefit seeking behavior,
such that consumers seek different benefits for different types of VIs
based on the level of social presence, i.e., consumers are more likely to
seek authenticity benefit (the desire to connect on personal level and
finding the object likeable) for animated and non-human VIs than
mimic-human VI because of significantly lower level of social presence
for mimic-human VIs and higher level of social presence for non-human
VIs. The previous application of social presence in influencer marketing
mainly focuses on the effect of human influencers, for example the
livestreaming e-Commerce and consumers’ purchasing intention of it
(Huang et al., 2022; Jin et al., 2021). We extend the previous research of
social presence by applying it to the VI context and reveal its mediation
role for the effect of VI on benefit seeking behavior.

Consumer benefit-seeking behaviour is a crucial aspect of market
segmentation, driving purchase decisions more effectively than de-
mographic characteristics or consumption volume. However, there is
limited knowledge regarding why consumers choose to follow influ-
encers and the benefits they derive from such engagements. Past
research about benefit seeking and motives to follow influencers and VIs
summarize the general motives but did not distinguish the differences in
benefit seeking behaviour across different types of VIs (Croes & Bartels,
2021; Farrell et al., 2022; Lee et al., 2022; Lou et al., 2023). However, we
propose that the nature of the virtual influencer—whether mimic-
human, animated, or non-human—can significantly impact the extent
to which these benefits are sought and experienced. The level of social
presence influences the authenticity benefit, with higher social presence
enhancing the authenticity perception. Mimic-human VIs, due to their
unsettling realism, struggle to elicit the same level of social presence
with other types of VIs, and thus lead to lower authenticity benefit,
whereas animated- and non-human VIs are perceived as more genuine
and engaging compared to mimic-human VIs. This result supports the
findings in the VI literature that mimic-human VIs are “authentically
fake” (Arsenyan & Mirowska, 2021), and that followers know they are
consuming staged content and narratives (Lou et al., 2023). Neverthe-
less, our results did not reveal significant difference on information,
inspiration and envy and entertainment benefits seeking across different
types of VIs.

Appendix 1
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5.2. Managerial implications

The use of VIs to promote brands and products is growing in popu-
larity (Cheung & Leung, 2021). The best VIs can attract millions of
followers (Influencer Marketing Hub, 2022). Our findings provide
practical suggestions for marketers for choosing appropriate types of VIs
for their business. For example, when an industry features care-
providing and entertaining consumers, animated-human and non-
human VIs are likely to establish a stronger emotional bond with con-
sumers than mimic-human VIs. The popularity of LinaBell, the fox of
Shanghai and Hong Kong Disneyland, is an example consistent with our
findings (Qu & Deng, 2022). Moreover, regardless of the type of VI that
brands choose to use, increasing the level of social presence in the design
can strengthen consumers’ emotional attachment to the corresponding
VI

5.3. Limitations and future research

We used the general daily posts of the VIs in the studies, which
mostly fall in the entertainment industry. Future research may test the
effect of VIs in different roles and industries, such as caretaker, neutral,
and interactive (e.g., chatbots). Moreover, the mediation effect of social
presence for animated-human VIs is not significant on emotional
attachment and benefit seeking. The reason may be that the medium
level of perceived humanness is not as influential as its counterparts and
thus may be perceived as vaguely positioned by consumers. Future
research could investigate consumers’ perception of animated-human
VIs. In addition, future research could explore the boundary condi-
tions such as product category or consumer traits to explain the effect of
VIs on emotional attachment and benefit seeking, which could be
interesting for marketers to better design their influencer marketing
strategy.
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Type of VI

Mimic-human VI

(@Imma)

Instagram posts

@ imma.gram @ « Follow

Q imma.gram @ They say “seeing is
believing"... but have you seen

space?
Have you seen the galaxy?
Do you believe it's out there’
all actually real...or is it a virt
world out there?
Even if | have never seen it...can |
believe it exists? Some things on my
mind...

#trueorfalse #believeinyourself
#realcg #virtualinsanity
#ithinkimegi

How much is virtual? What is real?
We've all never seen the real
universe, right? So, is it all real? Is it
all fake?

Qv R

Liked by ricardoesunhusky and others
sepTEMBER 3

® Addacomment...

@ imma.gram @ « Follow

a imma.gram @ im imma mmm ma
indvehjddyshsgirJesus)&36;9)*'csls
khdhsk

#welcometomywonderland
#followme
aw

. bts_army_girl_taehyungaa ©
omo...... 9 @ We found a new
Imma but..... | luv pink Imma than
blue .......okay then should we
think that is blue Imma s ur cloun
or something??2??
4w Reply

. n_i_rv.a_n_a1996 You are confused ¢,

Qv A
Liked by i_ttkkss and others
SEPTEMBER 7

@© Addacomment...

@ imma.gram @ « Follow

@ "ﬂ"i'*"‘"'on L 2eg 1

#naturephotography #savetheplanet
#lovenature @ #virtualhuman
#ithinkimeai

#it's like me CG

#yuhanwangyuhan

sw

@ cl3m3ntinee My heart is stolenby ¢
unow.thanks & & & have my #§
8y

5w 1lke Reply

@ plusticboyfn bby ©

Sw lke Reply

- mionemicosé | @ U -
oQv Al
Liked by ricardoesunhusky and others

MBER 4
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Animated-human
VI (@Liv in the
future)
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| ﬁ imma.gram @ « Follow
£ Retirement is destined to return to the

land

@ imma.gram @ Looking for Mr.Gravity
il

Came to the physical Metaverse with
Zinn...?

#metaverse #realmetaverse
#realcgi #ithinkimegi

| come to metaverse with Zinn! There is
no gravity here!

You can log in when you go to Aichi
Production

#Metaverse #Data with my brother
#look like a CG

#upside down private land

6w See Translation

‘ pmyoshldg Vyv«% vFalLs! _—
Qv R
Liked by wasolai and others

AU

© Addacomment

‘ livinthefuture + Following

O livinthefuture We had an ~art day~
today! | think I'm getting better, no?

biggerpictureanimation BEAU %
TIQFULLY

13w 4likes Reply

rose_hamza art &2 W ilkethe
‘way he looks at the camera

w Glikes Reply

a maxximum28 Who's the new boy? o
N3w Tike Reply

e _charcart_Why don'tyouguysgo
our?

oQvy Al

50,979 likes
© dda comment

‘ livinthefuture « Following

' livinthefuture Met up with Gunnar
t6 play Some Casual Z-ball today!

LOVE THE OBSTACLE COURSEHN!
IT'S VERY SCARY1! Oh, and he
brought his sister along 100! Her
name's Faye, she's suuuuper cute
and sweet! W (But, um. Her,
ahhhm...appearance. Maybe she's
from another dimension? But she's
his sister, 507...idk 'm 5o frickin
confused &) Anyway, aside from
her looking fike an alien...she looks
familiar somehow? | can't place it..

Q t0ychicd.mp3 Library ©

73w llike Reply

oQv Al

43,448 likes.

© Addscomment
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Non-human VI
(@Bee nfluencer)

' livinthetuture « Following

0 livinthefuture { FOUND THEIR
T THEY LIVE BEHIND THE
In the lap of huxury, damn

e ‘eshanyekp AAAYYY ISNT ©
THENUMBER ABOVE THE
PASSWORD?

3likes Reply

” bemnistired Omg their apartment ¢,
s bigger than mine good for them

kes Reply

. sleepless.switee man, the socket ¢,
drives me insane..

Qv Al

39,676 likes.
@ Addacomment

' livinthefuture + Following

livinthefuture On line for The Dream
JUICET [50KS Tike a janky Gravitron
ride lol pray 4 us.

micmetly & & & o

6w Reply

85w Reply

the_one_lascivious Sounds ikea ¢,
funk version of the band Dream
Theater to me lol

E3
o lindseyy_728 tfw dream is mr. °
prez

85w 2likes Reply

Qv R

25,740 likes

©

bee_nfluencer @ « Follow o

bee_nfluencer @ My face when |
see a field packed with my favorite
flower bloomiiiiinnngggg %l &5 &
And you, what's your favorite food?

#bee #bees #beefund
#beenfluencer #savethebees
#beesofinstagram #buzzforbees
#beekeeping #followme
#picoftheday #weeklyfluff #wfd
#foodporn #futureoffood
#foodstagram #strikeapose #ootd
#imake #ethicalfood #lovespring
#firstflowers #ig_spring
#springisintheair #springmood
#springvibes #foodoftheday
#foodpassion #foodporn

dited - 79 w

Qv R

23,129 likes

() Addacomment.

17



J. Yan et al.

Journal of Business Research 177 (2024) 114646

bee_nfluencer @ « Follow

#°

bee_nfluencer & Okay, | have to
“admit that I had one too many shots
of honey this winter...... .S & But as
you can see, | am g hard on
my summer body.

#bee #bees #beefund
#beenfluencer #savethebees
#beesofinstagram #buzzforbees
#beekeeping #followme
#picoftheday #weeklyfluff
#summerbody #trainingsession
#lockdowntraining #trainathome
#quarantinetraining
#lockdownfitness
#workoutmotivation #workoutdone
#noexcuses #pushharder
#belivetoachieve

Edited - 79 w

Qv Al

24,701 likes
© Addacommen.

bee_nfluencer @ « Follow

s
PR parc Astérix

|bee_nfluencer & [ know, | am able
1oy but Iave to confess, |
looooove amusement parks and
especially roller coasters fil. My
better half @bumble._fit wasn't

comfortable riding i, but hey don't
say I told you! () Tag your favorite
parki

3

#bee #bees #beefund
#beenfluencer #savethebees
#beesofinstagram #buzzforbees
#beekeeping #followme
#picoftheday #weeklyfluff
#roallercoasters #havefuntoday
#havefuntogether #withlove
#mylovefromthestar #myhalf
#parkday #tinyliving #goodtimess
#goodtimeoutside

oQv A

23,900 likes

SEPTEMBER 30, 202

© Addacomment...

w8 bee_nfluencer @ » Follow

2. bee_nfluencer @ For our Tst year
. nniversary @bumble_fit offered me
a weekend gateway trip to our
favorite flower field. We were waiting

for warmer and longer days to plan
it. Cherry on the cake today : for our
first day trip we did an hot balloon
flight. | know, we can fly by
ourselves, but it was so beautiful
and peaceful to fly inside this calm
balloon above our favorite flower
field. We couldn'tresist.

#bee #bees #beefund
#beenfluencer #savethebees
#beesofinstagram #buzzforbees
#beekeeping #followme
#picoftheday #weeklyfluff
#balloonflight #ballon #iover #overs

Hoemrlnsranr #haalaa #hiime

Qv A

16,006 likes

@© Addacomment...
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