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Abstract
Amid the influencer marketing boom, companies are increasingly shifting resources from real to virtual (computer-gener-
ated) influencers. While virtual influencers can influence consumers, what makes their content more (or less) impactful? 
The current research examines whether social tie presence (i.e., appearing in photos with humans with whom they seem to 
have social interactions) shapes consumer engagement. A multimethod investigation, combining automated image and text 
analysis of thousands of social media posts with controlled experiments, demonstrates that social tie presence increases 
impact above and beyond the mere presence of a human (i.e., without interaction). These effects are driven by anthro-
pomorphism and trust: social tie presence makes virtual influencers seem more human, which in turn makes them seem 
more trustworthy and, consequently, increases engagement and choice. Supporting our theorizing, the results indicate that 
the effects of social ties are stronger when the virtual influencer looks less humanlike, but are attenuated when the human 
other is merely present, when the companion is another virtual entity, and when the poster is a human influencer. These 
findings shed new light on consumer responses to virtual influencers, explain why social ties affect consumer perceptions, 
and provide actionable insights for designing more impactful social media content.
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What drives virtual influencers’ impact?

Giovanni Luca Cascio Rizzo1 · Francisco Villarroel Ordenes2 · Jonah Berger3

products and services with millions of followers. Indeed, 
58% of U.S. consumers follow at least one virtual influencer 
(Statista, 2022), as many as 29% have purchased something 
promoted by one (Influencer Marketing Factory, 2024), and 
the global market is expected to reach $111.78 billion in 
2033 (GlobeNewswire, 2025).

As with any new marketing actor, the value of virtual 
influencers depends on their effectiveness. Having them 
post about brands is beneficial only to the extent that their 
content engages audiences and increases sales. What makes 
virtual influencers’ posts more (or less) effective? Their 
visual content may play a crucial role: compelling images 
can help virtual influencers connect with audiences and 
foster trust (Convert Marketing, 2025). Yet trust is where 
virtual influencers face a challenge: because they are artifi-
cial entities, people tend to trust them less than their human 
counterparts (Open Influence, 2022).

Despite growing scholarly interest, relatively little 
research has examined the factors that drive virtual influ-
encers’ impact, particularly those conveyed through their 
images (see Table 1). We identify three gaps that our work 
seeks to address. First, previous research emphasizes anthro-
pomorphic cues related to virtual influencers’ appearance 

As part of the recent wave of artificial intelligence (AI) appli-
cations in marketing, companies are increasingly turning to 
virtual influencers to spread both information and influence 
(Leung et al., 2022a; Zhou et al., 2024). These human-look-
ing, computer-generated avatars post on social media just as 
human influencers do, and brands such as Prada, Unilever, 
and Samsung pay to have them share positive mentions of 
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Reference Main IV Main DV(s) Mediators Moderators Method and Study 
Context

Key Findings

Ozdemir et al. 
(2025)

Image-based: 
Realism (human 
resemblance)

Brand atti-
tude, product 
choice

Perceived proxi-
mal (vs. distal) 
sensory capability

Physical vs. 
non-physical 
product

Four experiments. 
Coffee shop, 
apparel, gaming, 
bookstore

VI realism positively affects brand 
outcomes through perceptions of 
proximal sensory capability. The effect 
is moderated by product type (phychical 
vs. non-physical)

Ko and Baek 
(2026)

Text-based: Emo-
tional intensity 
and valence

Engagement None None Field data across 
contexts

Positive, emotionally intense captions 
boost engagement for both human and 
virtual influencers, with stronger effects 
for VI content

Xia et al. 
(2025)

Image-based: 
Beauty level 
of VI

Purchase 
intention

Appearance 
response efficacy; 
Perceived appear-
ance threat

Product func-
tional type

Four experiments. 
Cosmetics and 
beauty contexts

Highly beautiful VIs boost purchase 
intentions and reduce psychological dis-
tance by enhancing appearance efficacy, 
especially for aesthetic products

Mo and Wang 
(2025)

Text-based: 
Human vs. VI. 
Narration type 
(past vs. present)

Purchase 
intention, 
credibility

Incremental 
mindset

Consumer 
construal 
level

Three experiments. 
Luxury contexts

Matching influencer type with luxury 
brand heritage narration enhances con-
sumer responses, mediated by incremen-
tal mindset, and moderated by construal 
level

Zhou et al. 
(2024)

Text-based: 
Human vs. VI. 
Content about 
proximal or 
distal sensory 
experiences

Purchase 
intention

Imagery difficulty, 
perceived sensory 
capacity

Technology 
enabling VIs 
to have proxi-
mal sensory 
experiences

Five experi-
ments + one A/B 
test. Travel, head-
phones, restaurant, 
clothes, skin 
technology

When endorsements focus on proximal 
sensory experiences, consumers report 
lower purchase intention for virtual (vs. 
human) influencers. Effects are mediated 
by imagery difficulty and perceived 
sensory capacity

Yang et al. 
(2024)

Image-based: VI 
product usage 
behavior

Product usage 
intention, 
engagement

Competence VI type, 
algorithm 
explanation

Three experiments 
(headphones, skin-
care, and water) 
and one field study 
with human-coded 
images

VIs showing product use appear more 
competent and elicit more positive 
reactions, though effects weaken 
for anime-like influencers or when 
algorithmic explanations accompany 
recommendations

Gutuleac et al. 
(2024)

Image-based: VI 
human vs. artifi-
cial appearance

Intention 
to follow, 
purchase 
behavior

Uncanniness Social cues Two experiments. 
General VI com-
parison, cap brand 
promotion

Highly anthropomorphic VIs trigger 
uncanniness and reduce engagement, but 
social cues reduce this effect

Yu et al. 
(2024)

Image-based: 
Emotional 
expressions in VI 
images

Engagement None None Field data using 
computer vision 
(facial expressions 
of one VI)

Balanced displays of happiness, sadness, 
disgust, and surprise affect engagement 
with VI posts

Kim et al. 
(2024)

Image-based: 
Form realism 
(cartoon-like vs. 
human-like)

Intention to 
follow, pur-
chase inten-
tion, attitude 
toward AI

Eeriness, coolness Behavioral 
realism

Focus groups + two 
experiments

VI design realism evokes ambivalent 
emotions of eeriness and coolness, 
which mediate following and purchase 
intentions

Gerrath et al. 
(2024)

Text-based: 
Human vs. VI, 
caption warmth

Engagement 
with cause

Attitude toward 
cause, social 
psychological 
distance

Trust Interviews + two 
experiments. 
Social causes 
(environment and 
climate action)

Warmth in environmental messages 
reduces social distance and increases 
engagement with VI content, particularly 
among low-trust consumers

Volles et al. 
(2024)

Text-based: 
Human vs. 
VI, descrip-
tions of their 
characteristics

Intention 
to follow, 
purchase 
intention

Perceived unique-
ness; Perceived 
trustworthiness

Identifica-
tion with 
influencer

Four experiments. 
Sport, lifestyle, 
luxury clothing

Perceived uniqueness can offset lower 
trustworthiness, enhancing endorsement 
effectiveness, particularly when consum-
ers identify strongly with the VI

This research Image-based: 
Social tie pres-
ence depicting 
social interaction

Engagement, 
purchase 
intention

Anthropomor-
phism and trust

Humanlike-
ness, influ-
encer type, 
companion 
type, interac-
tion type

Four experi-
ments + one field 
study using com-
puter vision across 
multiple industries

Social tie presence makes VIs seem 
more human, which increases trust, and 
thus engagement and purchase intent. 
Effects are stronger for less humanlike 
Vis but are attenuated when the poster is 
a human influencer, when the companion 
is virtual, or when the human other is 
merely present

Table 1  Selection of prior empirical research on virtual influencers
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(Ozdemir et al., 2025) as a way to offset their trust deficit 
(Volles et al., 2024), but pays little attention to visual cues 
beyond appearance. Second, most existing studies rely pri-
marily on either experimental designs (Zhou et al., 2024) 
or field data (Yu et al., 2024), focus on textual features (Ko 
& Baek, 2026) or profile images (Kim et al., 2024), and are 
often limited to beauty-related contexts (Xia et al., 2025) 
or comparing human and virtual influencers (Gerrath et al., 
2024; Zhou et al., 2024). Third, although prior studies have 
identified boundary conditions through experimental work 
(e.g., product type, Xia et al., 2025; construal level, Mo & 
Wang, 2025; virtual influencer type, Yang et al., 2024), we 
lack field estimates of how these features affect behavioral 
outcomes.

Our work addresses these gaps by theorizing about the 
presence of social ties (i.e., interaction with a human; see 
Fig. 1), a visual cue beyond a virtual influencer’s appear-
ance. We propose that social tie presence makes virtual 
influencers seem more human, and thus more trustwor-
thy, thereby increasing engagement. We demonstrate this 
through a multimethod investigation combining image and 
text analyses of nearly 10,000 virtual influencer posts with 
four controlled experiments. In doing so, our work offers 
concrete estimates of the magnitude of the engagement 
effects and identifies boundary conditions under which the 
effect of social ties is amplified or attenuated. Accordingly, 
we ask: Does social tie presence in virtual influencer photos 
influence post impact? If so, when and why?

This work makes important theoretical and practical 
contributions. Theoretically, we extend research on social 
influence and influencer effectiveness (e.g., Cascio Rizzo, 
2026; Libai et al., 2025; Wies et al., 2023) to the less fre-
quently studied domain of virtual influencers and the factors 
that drive consumer engagement (Zhou et al., 2024). Build-
ing on evidence that visual content strongly shapes online 
engagement (Cascio Rizzo et al., 2026; Farace et al., 2026; 
Hartmann et al., 2021; Wang et al., 2024), we explore which 

visual features matter for virtual influencers. Specifically, we 
show that social tie presence makes virtual influencers seem 
more human, which increases trust and ultimately boosts the 
impact of their posts. In doing so, we extend research on the 
role of social ties in influencer content. Prior work (Chung 
et al., 2023) demonstrates that featuring strong social ties 
(e.g., family members or best friends) in human influencer 
posts increases engagement by making the influencer seem 
more authentic. Our findings reveal a different pattern for 
virtual influencers: images that portray them simply inter-
acting with a social tie boost engagement and choice.

Along the way, we contribute to research on anthro-
pomorphism (Hildebrand & Bergner, 2021; Miao et al., 
2022). Prior work has largely explained non-human agent 
effectiveness through a “human = good” lens, emphasizing 
deficits in realism and trustworthiness (Gerrath et al., 2024; 
Ozdemir et al., 2025). The present research moves beyond 
this view by examining how non-human agents can evoke 
humanlike responses through social context rather than 
physical appearance. Specifically, we test whether signals 
of social interaction can trigger anthropomorphism and 
thereby restore trust and engagement.

Practically, our field data indicate that virtual influencer 
posts featuring social ties generate nearly 21% more engage-
ment. Given that only about 15% of virtual influencer posts 
depict a social tie (according to our field data), this represents 
a clear, underused content strategy for marketers. Moreover, 
we argue that the effect of social tie presence on engage-
ment depends on the extent to which it signals an underly-
ing social mind. Consistent with this reasoning, the positive 
effect is stronger for less humanlike virtual influencers, and 
mitigated when there is no genuine social interaction (e.g., 
when a person merely appears in the photo) or when the 
companion is another virtual entity. Finally, we show that 
social tie presence does not benefit human influencers, and 
we provide comparative evidence on which features matter 
for virtual versus human influencer content.

Fig. 1  Examples of virtual influencers’ photos alone or with social ties. Notes: Lil Miquela (left) and Bermuda (right) alone and in the presence 
of social ties
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Virtual influencers

Social influence is a fundamental driver of market-
ing effectiveness. Decades of research demonstrate that 
people are more likely to adopt attitudes and behaviors 
endorsed by others, particularly when those others are 
perceived as credible or trustworthy (Cialdini, 2001). 
Consumers know that companies are trying to convince 
them, so they are less likely to trust traditional ads or 
brand-generated content (Wies et al., 2023). Online 
reviews and social media have also made it ever easier 
to see (and rely on) what others think, so others’ opin-
ions now have a substantial impact on consumer behavior 
(Cascio Rizzo et al., 2023).

Reflecting this shift, many brands hire online influencers 
to promote their products and services. Working with influ-
encers, however, presents challenges. Unlike owned media 
(e.g., brand posts), where brands control the communica-
tion (i.e., who says what and when), influencers are harder 
to control. It may be difficult to find an influencer who is 
willing to work with the brand and has the desired charac-
teristics (e.g., appearance, preferences), and brands do not 
always have the final say over what gets posted. Moreover, 
influencers have their own image to manage, which may not 
align with the brand’s vision, and misbehavior or misalign-
ment in their personal lives can spill over to damage the 
brand (Leung et al., 2022a).

As an alternative, virtual influencers can overcome 
most of these challenges. These computer-generated 
entities maintain social media profiles, produce content, 
and engage with audiences in ways analogous to human 
influencers, while varying widely in their visual form and 
degree of realism (Zhou et al., 2024). Some are designed 
to closely resemble humans, whereas others are inten-
tionally stylized, cartoon-like, or fantastical. Despite this 
diversity, many virtual influencers cultivate large follow-
ings and attract substantial brand partnerships, as Table 2 
illustrates.1 Once virtual influencers have built an audi-
ence, brands pay their management company to post 
about products and services, just as a human influencer 
might. For example, virtual influencer Lil Miquela’s 2020 
Samsung #TeamGalaxy campaign generated more than 
126 million organic views and increased brand mentions 
by 12% (P2P, 2022).

1  A few virtual influencers look like cartoon characters or animals 
(e.g., Barbie), but because their posts usually depict unrealistic envi-
ronments and rarely include human others (cf. Guggimon and Janky), 
we focus on human-like virtual influencers (Zhou et al., 2024). This 
narrower scope allows us to examine social tie presence’s effects and 
mechanisms tied to anthropomorphic realism, while recognizing that 
other forms of virtual influencers (e.g. cartoonish) may elicit engage-
ment through different processes such as fantasy or humor.

By working with virtual influencers, brands can raise 
consumer awareness and drive online discussions, while 
maintaining control over what they post (Open Influence, 
2022).2 In addition, companies can create their own vir-
tual influencers, with the exact mix of demographics and 
image features they seek. Yet as companies continue shift-
ing resources to virtual influencers, a key question remains: 
How effective are they, as reflected in consumer responses 
to their posts?

The effectiveness of virtual influencers depends on the 
extent to which followers trust them (Sands et al., 2022). 
In general, people are more persuaded by others whom 
they perceive as trustworthy, because trusted sources seem 
sincere and motivated to provide accurate information 
(Packard et al., 2016). In these settings, however, con-
sumers engage with influencers whom they do not know 
personally, so establishing trust requires additional effort. 
Moreover, social media often makes the artificial nature 
of virtual influencers salient through biographical notes or 
posts explicitly labeling them as fake, further reducing trust 
(Open Influence, 2022). Therefore, when virtual influenc-
ers promote brands, their persuasion motives are especially 
conspicuous because audiences recognize that they cannot 
have personally experienced the product or service they 
recommend.

The impact of social tie presence

This work seeks to identify ways to increase consumers’ 
trust in virtual influencers, thereby enhancing their impact. 
Specifically, we predict that social tie presence (i.e., when a 
virtual influencer appears with a human with whom it seems 
to have a social interaction) makes virtual influencers seem 
more human, and in turn more trustworthy, which should 
increase the impact of their posts. While recent work has 
examined the strength of social ties (e.g., family members 
versus strangers; Chung et al., 2023), we focus on tie pres-
ence. In our context, a tie is a human interacting with a vir-
tual influencer. Importantly, we examine the effects of these 
ties not for the actors involved (as prior work has done), 
but for the observing audience—specifically, how seeing a 
virtual influencer interact with a human can affect followers’ 
perceptions.

Why should social tie presence enhance anthropomor-
phism? Perceptions of non-human entities as humanlike, or 
anthropomorphism (Epley et al., 2007), can be evoked in 

2  Brands might benefit by granting human influencers more freedom 
over what and how they post, to increase engagement by enhancing 
perceptions of their authenticity (Wies et al., 2023). However, this rea-
soning does not extend to virtual influencers, which cannot diverge 
from a campaign script to seem more authentic.
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various ways. Giving chatbots human names (e.g., “Jamie” 
rather than Spotifybot) makes them seem more human 
(Crolic et al., 2022), for example, and using a female voice 
makes virtual assistants seem more real (Wang et al., 2007). 
Beyond such form-based cues (Miao et al., 2022), we sug-
gest that indications of social relationships might have simi-
lar effects. Engaging in social interactions that resemble 
human relational behavior is a uniquely human activity. 
Having lunch with someone, for example, is something only 
humans do. Thus, seeing a virtual influencer depicted din-
ing with a person may signal humanlike social behavior (as 
if it has real human relationships) and make it seem more 
human. Rather than leading viewers to question whether the 
influencer is “truly” virtual, these depictions provide cues of 
social interaction, prompting attributions of humanlike qual-
ities. This inference does not require observers to believe 
that the interaction is spontaneous or unstaged. Social cog-
nition research shows that people routinely infer mental 
states, intentions, and humanness from  depicted  interac-
tions, even when those interactions are known to be staged 
or mediated (e.g., Reeves & Nass, 1996). What matters is 
not the true nature of the interaction, but whether the scene 
conforms to core expectations of human social behavior, 
such as reciprocity, joint attention, and coordinated action. 
Thus, even when viewers recognize that something is arti-
ficially produced, the presence of a human interaction part-
ner provides a cue that the entity participates in relational 
dynamics typically reserved for humans. In this way, social 
tie presence functions less as evidence of literal authenticity 

than as a heuristic signal of social mindedness that observ-
ers use to infer humanness.

By making virtual influencers seem more human, social 
tie presence should also increase trust. One defining trait 
of humans is their capacity for thought and intention. Con-
sequently, traits or actions that make non-human agents 
seem more human should increase perceptions that they can 
think, evaluate, and act intentionally (Epley et al., 2007). 
This, in turn, should make them seem more trustworthy. 
Just as people are more likely to trust a person who seems 
thoughtful, anthropomorphized non-human agents also gar-
ner more trust when they appear to have motives and judg-
ment (Waytz et al., 2014). In short, social tie presence makes 
virtual influencers seem more human, which increases the 
likelihood that consumers trust them.3

Finally, the more trustworthy virtual influencers seem, 
the more likely consumers are to engage with and be per-
suaded by their posts. As noted, when people trust a source 
more, they assign more weight to that source’s opinions; 
accordingly, trust often increases persuasiveness (Packard 
et al., 2016). Trust should also increase engagement: people 
like trustworthy others more, and find their input more valu-
able, so they should be more likely to engage with the con-
tent these sources post (Cascio Rizzo et al., 2024).

3  Note that we do not claim that social tie presence leads consumers to 
fully trust virtual influencers, or to trust them as much as human influ-
encers. Rather, we propose that, relative to posts in which virtual influ-
encers appear alone, appearing with a social tie increases perceived 
trustworthiness.

Table 2  Popular virtual influencers on instagram

Virtual Influencer Country Description Creator Followers 
Lu Do Magalu 

(@magazineluiza)

Brazil Shares reviews and software tips 

related to various product releases 

(e.g., home appliances, clothing).

Ogilvy 6,560,750

Lil Miquela 

(@lilmiquela)

US 19-year-old Brazilian American 

model and social activist. 

Testimonials for Prada, Samsung, 

and Dior. Singer with 440,000 

monthly listeners on Spotify.

Brud 2,745,368

Imma 

(@imma.gram)

Japan Tokyo-based influencer offering 

testimonials for IKEA, Puma, and 

Porsche. Art museum and fashion 

passionate, with interests in 

environment, racial, and gender 

issues.

ModelingCafe 397,638

Shudu 

(@shudu.gram)

England Digital fashion supermodel. 

Collaborates with Cosmopolitan, 

Vogue, and Balmain, and poses in 

premier and mystical locations.

Cameron-

James Wilson

241,397

We gathered these descriptions from virtual influencers’ Instagram accounts, virtualhumans.org, and socialblade.com, as of December 2023
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H1a  Social tie presence increases engagement with virtual 
influencers’ posts and the likelihood of choosing the 
advertised product.

H1b  These effects are serially mediated by anthropomor-
phism and perceived trust.

Boundary conditions

We argue that there are situations in which the positive 
effect of social tie presence on engagement is attenuated or 
strengthened, depending on whether the tie provides diag-
nostic evidence  of an underlying social mind. Research 
on mind perception suggests that observers rely on cues 
of agency, reciprocity, and intentional social engagement 
when inferring humanness (Epley et al., 2007). Accord-
ingly, social tie presence should be less effective when these 
cues are ambiguous, redundant, or nondiagnostic, and more 
effective when they meaningfully reduce uncertainty about 
a virtual influencer’s social-mindedness. Building on this 
logic, we outline two situations in which the effect is miti-
gated (when the companion is a virtual other, and when the 
poster is a human influencer) and one in which it is strength-
ened (when the virtual influencer looks less humanlike).

Companion type: Human versus virtual

The impact of social tie presence depends on the nature of 
the companion. Just as influencers can be human or virtual, 
so can the others they appear with. If social tie presence 
increases engagement and choice because it makes virtual 
influencers seem more human, then its effect should depend 
on companion type. A human friend is more likely to suggest 
that a virtual influencer participates in real social relation-
ships and is thus more human, because a social tie implies 
cross-agent reciprocity with a real person—something 
observers treat as a diagnostic marker of a functioning social 
mind. In contrast, a virtual companion can be dismissed as 
part of the same synthetic system, offering little incremental 
evidence of humanness. Thus, whereas being with a human 
other should increase anthropomorphism (and thus trust and 
the downstream consequences), the same presence with a 
virtual other should yield weaker effects. Formally,

H2  The positive effect of social tie presence is mitigated 
when the companion is virtual (versus human).

Influencer type: Virtual vs. human

If social tie presence boosts engagement and choice because 
it makes virtual influencers appear more human and 

trustworthy, then its impact should be reduced when the 
poster is already known to be human. For human influenc-
ers, perceived humanness and baseline trust are typically high 
(Sands et al., 2022), so additional cues of social interaction 
provide little incremental diagnostic value (a ceiling effect in 
mind perception and trust). For virtual influencers, by con-
trast, whose artificial nature creates inherent skepticism (Miao 
et al., 2022), social ties supply missing interaction cues that 
foster anthropomorphism and thereby increase trust. Thus, 
the effect of social tie presence is contingent on whether the 
poster is a human or a virtual influencer. Formally,

H3  The positive effect of social tie presence is mitigated 
when the poster is a human (versus a virtual) influencer.

Virtual influencer humanlikeness

Virtual influencers vary in how closely they resemble real 
people. Some (e.g., Rozy Gram) appear almost indistin-
guishable from humans, whereas others (e.g., Noonoouri) 
are more stylized and clearly artificial. If the effects of social 
tie presence operate through increased anthropomorphism, 
as we theorize, they should be especially pronounced for 
less humanlike virtual influencers. Because these avatars 
start from a lower baseline of perceived humanness, a 
social tie provides a stronger diagnostic cue, signaling par-
ticipation in humanlike social behavior and thereby elevat-
ing mind perception (e.g., Epley et al., 2007). For highly 
humanlike avatars, by contrast, social tie presence adds less 
incremental evidence of humanness, yielding a smaller mar-
ginal increase in anthropomorphism, trust, and downstream 
consequences such as engagement. Formally,

H4  The positive effect of social tie presence is stronger for 
virtual influencers who look less humanlike.

Empirical package

To test our predictions, we conducted a multimethod inves-
tigation combining a field study with controlled experiments 
(see Fig. 2 for the conceptual model and Table 3 for an over-
view of the studies). Study 1 uses text and image analysis of 
nearly 10,000 virtual influencer posts to examine whether 
photos that include social ties receive more engagement; 
ancillary analyses begin to test the hypothesized process and 
highlight boundary conditions. The controlled experiments 
then directly test the causal impact of social ties and explore 
the hypothesized process through both mediation and mod-
eration. Studies 2–5 manipulate social tie presence, testing 
whether it boosts engagement (Studies 2–5) and choice like-
lihood (Studies 2 and 5) by making virtual influencers seem 
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more human and, in turn, more trustworthy. Studies 3–5 fur-
ther probe the process. If social tie presence increases vir-
tual influencers’ impact by making them seem more human, 
the effects should diminish when the post no longer implies 
a real social interaction (e.g., when a human merely appears 
in the photo; Study 3), when the companion is virtual rather 
than a human (Study 4), and when the poster is a human 
rather than a virtual influencer (Study 5).

Study 1: Feld evidence of social tie 
presence’s effects

Study 1 uses automated image and text analyses of almost 
10,000 virtual influencer posts to test whether posts in 
which virtual influencers appear with social ties receive 
more engagement (H1a).

Data

A leading influencer marketing agency provided 9,766 Ins-
tagram posts by all 28 virtual influencers the agency could 
identify that had shared at least one sponsored post and had 
at least some followers. The data span all posts by these 
influencers between October 2014 and August 2022,4 cover-
ing products and services across a range of industries (e.g., 
beauty, travel, gaming). Most posts were in English (94%), 
but the influencers are affiliated with various countries (e.g., 

4  More than 95% of these posts appeared after 2018. The results 
remain the same when we focus on more recent time periods (e.g., 
2018–2022, 2019–2022, or 2020–2022), so they are unlikely to be 
driven by trends associated with older posts, such as their compara-
tively lower quality and likelihood of including social ties.

the U.S., Japan, the U.K.); we therefore translated posts in 
other languages into English to support the use of estab-
lished linguistic dictionaries.

Measurements

In line with prior research (e.g., Cascio Rizzo et al., 2023, 
2024), we measure engagement as the number of likes and 
comments received (M = 18,597, SD = 47,312). To measure 
social ties, we used the photos associated with the posts. In 
total, our dataset included 19,158 photos (some posts had 
more than one). To detect social tie presence, we applied 
the Google Cloud Vision API’s face detection to identify 
the number of faces in each photo. A test of a random sam-
ple of 100 photos indicated 100% accuracy in detecting 
virtual influencers’ faces; manual checks ensured that each 
photo included the virtual influencer (rather than multiple 
people or a meme). Any post with at least one photo that 
featured more than one face was flagged as potentially 
involving a social tie. A research assistant reviewed all 
flagged posts to ensure that they included both a virtual 
influencer and a companion. Consistent with our definition 
of social tie presence, the research assistant was instructed 
to code a post as featuring a social tie only if (1) the virtual 
influencer was clearly present, and (2) a human appeared 
in the same image in a manner implying social interaction 
(e.g., eating together, facing each other, or more generally 
engaging in a joint activity). Posts with passive co-appear-
ance (e.g., a human in the background) were not coded as 
social ties. The dataset also included 1,047 videos, which 
a research assistant reviewed them to assess social tie 
presence. These efforts identified 1,556 posts that featured 
social ties (M = 1.6).

Fig. 2  Conceptual model
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Model

To estimate the effect of social tie presence on engagement, 
we use a negative binomial regression (the dependent vari-
able is a count and is overdispersed, p < .001, likelihood 
ratio test). To provide interpretable effect size measures, 
coefficients are expressed as incidence rate ratios (IRRs), 
so a value greater than 1 indicates a positive effect and one 
below 1 a negative effect. The base model is:

Engagementijt = β1SocialTiePresenceijt + Xijt′γ + εijt,

where Engagementijt is the number of likes and comments 
for post i by virtual influencer j at time t. Social Tie Presen-
ceijt indicates whether post i shared by virtual influencer j at 
time t features a social tie (dummy coded). The matrix X′ijt 
is the set of covariates, which include aspects of the influ-
encer, the image, the text, others’ follower count, and time 
effects. Table 4 provides a summary of the controls. See Web 

Appendix A for further details on the controls, and Tables 
WA1 and WA2 for descriptive statistics and correlations.

Results

Consistent with our theorizing, model-free evidence indicates 
that posts including a social tie in photos receive more engage-
ment (IRR = 1.699, SE = .068, z = 13.24, p < .001). Even after 
accounting for all preceding control variables, posts featuring 
social tie presence receive more engagement (IRR = 1.208, 
SE = .047, z = 4.82, p < .001; Table 5, Model 1). Such posts are 
associated with a 20.7% increase in engagement, correspond-
ing to 290 additional likes or comments, on average.

Robustness and endogeneity

To further establish the robustness of our findings, we conducted 
additional checks, which summarized in Table 6. Web Appen-
dix A and Table WA3 provide the detailed reasoning and results.

Table 3  Overview of the studies
Study Main Question(s) Hypotheses Design Context Alternative 

Explanations
Key Statistics Main Finding

Study 1
(N = 9,766 
posts; 28 
virtual 
influencers)

Does social tie 
presence increase 
engagement? 
When and why?

H1a, H2, 
H3, H4

Field, 
correlational

Instagram 
posts across 
multiple 
industries

Influencer, 
image, and 
text covari-
ates; fol-
lower counts; 
time effects; 
product use; 
depicted 
objects; disclo-
sure; selection 
(PSM)

Social tie: 
IRR = 1.208, 
SE = .047, p < .001; 
tie × influencer type 
IRR = 1.100, p = .027; 
tie × humanlikeness 
IRR = .937, p = .082

Posts with social 
ties receive ~ 21% 
more engage-
ment; the effect 
is stronger for 
less humanlike 
influencers and 
weaker for virtual 
companions and 
human influencers

Study 2
(N = 190)

Is the effect 
causal? Is it 
serially mediated 
by anthropomor-
phism and trust? 
Does it extend to 
choice?

H1a, H1b 2 (social tie pres-
ent vs. control); 
between-subjects

Café Novelty Engagement 
F(1, 188) = 4.66, 
p = .032; choice F(1, 
188) = 4.84, p = .029; 
indirect effect 95% 
CI [.01, .27]

Social tie pres-
ence raises 
engagement 
and choice via 
anthropomor-
phism → trust

Study 3
(N = 350)

Is the effect 
driven by social 
interaction or 
by mere human 
presence?

H1a, H1b 3 (alone vs. 
social tie vs. mere 
human presence); 
between-subjects

Gym Mere co-pres-
ence; product 
consumption 
by the tie; 
desirability of 
company

Condition F(2, 
347) = 5.16, p = .006; 
indirect effect (alone 
vs. tie) 95% CI 
[− .31, − .04]

Depicted interac-
tion, not mere 
presence, drives 
the effect; medi-
ated by anthropo-
morphism → trust

Study 4
(N = 227)

Does companion 
type (human vs. 
virtual) moderate 
the effect?

H2 (+ H1b 
process)

3 (alone vs. social 
tie vs. virtual 
companion); 
between-subjects

Clothing 
shop

Popularity; 
social proof

Condition F(2, 
224) = 5.42, p = .005; 
indirect effect (vir-
tual vs. human tie) 
95% CI [− .38, − .05]

The benefit is spe-
cific to a human 
companion; a 
virtual companion 
is no better than 
appearing alone

Study 5
(N = 600)

Is the effect 
mitigated when 
the source’s 
humanness is not 
in question?

H3 (+ H1b 
via mod-
erated 
mediation)

2 (social tie: yes 
vs. control) × 2 
(influencer type: 
virtual vs. human); 
between-subjects

Café Idiosyncratic 
character 
features (coun-
terbalanced 
stimulus sets 
A/B)

Tie × type F(1, 
596) = 8.12, p = .005; 
moderated mediation 
(engagement) 95% 
CI [.33, 1.00]

Social tie pres-
ence helps virtual 
but not human 
influencers; it 
operates through 
trust
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Exploring boundary conditions

We also used the data from Study 1 to test the roles of (1) 
companion type (human versus virtual), (2) influencer type 
(virtual versus human), and (3) the degree to which the vir-
tual influencer looks humanlike.

The role of companion type: Human vs. virtual 
companion

We consider whether the companion is virtual or human. We 
proposed that, if social tie presence increases engagement 
because it makes virtual influencers seem more human, 
then appearing with virtual (versus human) companions 
should mitigate the effect (H2). To test this possibility, we 
manually annotate whether each companion depicted in the 
posts was a human (1,383 posts) or a virtual character (173 
posts).5 While social tie presence increases engagement 
when the companion is human (IRR = 1.213, SE = .050, 
z = 4.71, p < .001; Table 5, Model 2), as theorized, this effect 
is mitigated when the companion is another virtual charac-
ter (IRR = 1.177, SE = .119, z = 1.62, p = .105; Table 5, Model 
3, Fig. 3).

Moderating role of influencer type: Vrtual vs. human 
influencer

We proposed that, if social tie presence increases engage-
ment by making virtual influencers seem more human, and 
thus more trustworthy, then its effect should be mitigated 
when the poster’s humanness is not in doubt (H3). To test 
this, we examined the moderating role of influencer type, 
comparing virtual and human influencers. We worked with 
the agency to acquire a sample of 22,411 Instagram posts 
from 1,429 human influencers. The posts include 38,607 
images and cover similar industries (see Table WA5 for 
descriptive statistics and correlations). Given that there 
might be systematic differences between virtual and human 
influencers (e.g., in post frequency or tendency to share 
videos), propensity score matching was used to identify 
human influencers who were as similar as possible to virtual 
influencers in terms of traits and posting behavior (i.e., text, 
image, and posting time; see Web Appendix A for details). 
We used all the covariates of our original engagement model 
in the matching equation predicting whether the influencer 
was virtual. The resulting matched sample included 19,532 
posts, half from virtual and half from human influencers 
(see Table WA6 for variables before and after matching). 
As predicted, results revealed a significant social tie × influ-
encer type interaction (IRR = 1.100, SE = .048, z = 2.20, 

5  These posts also feature textual mentions of these others, which 
facilitates verification based on their profiles.

p = .027; Table 5, Model 4). Consistent with social tie pres-
ence’s humanizing effect, it boosted engagement for virtual 
influencers (IRR = 1.144, SE = .045, z = 3.43, p = .001), but 
had no effect for human influencers (IRR = 1.026, SE = .019, 
z = 1.38, p = .169). Study 5 further tests this moderation 
experimentally.

Moderating role of virtual influencer humanlikeness

We proposed that, if the effect of social tie presence is 
driven by perceptions of anthropomorphism, then it should 
be stronger for virtual influencers who look less humanlike 
to begin with (H4). To test this, two research assistants rated 
how humanlike each virtual influencer looked (1 = not at all 
humanlike, 7 = very humanlike, r = .73). Consistent with our 
theorizing, we find a marginally significant social tie pres-
ence × humanlikeness interaction (IRR = .937, SE = .035, 
z = –1.74, p = .082; Table 5, Model 5). A floodlight analysis 
indicates that social ties exert an even stronger effect for 
virtual influencers who look less humanlike to start (i.e., 
standardized humanlikeness < 1.25; see Figure WA1).

Discussion

The field data in Study 1 provide initial support for our 
theorizing. Across almost 10,000 virtual influencer posts, 
we find that social tie presence prompts nearly 21% more 
engagement. By including multiple controls at various lev-
els, we rule out several alternative explanations and demon-
strate the generalizability of the effects.6

Additionally, ancillary analyses provide preliminary evi-
dence that the observed effects are driven by anthropomor-
phism, while underscoring important boundary conditions. 
The effect of social tie presence is mitigated when the com-
panion is a virtual other or when the poster is a human influ-
encer, and is larger when the virtual influencer seems less 
humanlike. Studies 2–5 test the predicted process in detail, 
along with alternative explanations, using experiments.

Study 2: Testing causality and the 
hypothesized process

Study 2 has four main goals. First, while Study 1 results are 
consistent with the idea that social tie presence increases 
engagement, they cannot establish causality. Therefore, 
Study 2 manipulates tie presence to test whether it increases 
engagement (H1a). Second, we test the hypothesized 
process. We suggested that social tie presence increases 

6  While we focused on companion presence, rather than the control 
variables, the results corroborate several insights from prior research 
(see Web Appendix A).
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Table 4  Control variables
Variable Operationalization Source Related Studies
Follower Count Number of followers at the time 

the post was published
Company data More followers mean that more people may see a post, which 

should lead to more likes and comments (Cascio Rizzo et al., 2024)
if Verified If the influencer has a verified 

account (dummy coded)
Company data Verified accounts are associated with public figures and thus may 

increase engagement (Valsesia et al., 2020)
# of Posts Number of posts shared by the 

influencer
Company data Posting more frequently can make followers think that the 

influencer provides fresh and up-to-date information, which may 
increase engagement (Leung et al., 2022a)

if Image (vs. 
Video)

If the post features an image or a 
video (dummy coded)

Image mining Images and videos might encourage different levels of engagement 
(Villarroel Ordenes et al., 2019)

# of Photos Number of photos included in a 
post

Company data Posts with more photos could have a greater chance of resonating 
with viewers and be more likely to include a photo with a social tie

Color Dominance Sum of pixel percentage of top-
three colors

Image mining Higher color dominance may enhance attention and engagement 
(Li & Xie, 2020)

Color Saturation Level of saturation across pixels 
of the image

Image mining Higher saturation may affect engagement (Li & Xie, 2020)

Visual 
Complexity

Object count Image mining Complexity can make images harder to understand, which can 
affect engagement (Overgoor et al., 2022)

Image 
Emotionality

Maximum emotion score per post Image mining Higher image emotionality may affect engagement (Cascio Rizzo 
et al., 2024)

Topics Empath’s 194 pre-built topics 
(Fast et al., 2016), factorized

Text mining Conversation themes may drive some forms of engagement (Cas-
cio Rizzo et al., 2023)

# of Questions Number of question marks Text mining Questions increase the interactivity of a post (Villarroel Ordenes et 
al., 2019)

# of Hashtags Number of hashtags per post Text mining Hashtags may heighten post impressions and engagement (Cascio 
Rizzo et al., 2023)

# of Emojis Number of emojis per post Text mining More emojis may increase engagement (Luangrath et al., 2023)
Wordcount Number of words per post Text mining Longer posts may convey more information and thus increase 

engagement (Berger & Milkman, 2012)
# of Mentions Number of mentions per post Text mining Mentions can increase views and thus engage users (Leung et al., 

2022a)
Valence Degree of average text positivity Text mining Positive text may increase engagement (Leung et al., 2022a)
Arousal Degree of average text arousal Text mining High-arousal language can affect engagement (Cascio Rizzo et al., 

2024)
Concreteness Average linguistic concreteness Text mining More concrete language can suggest direct experience and increase 

engagement (Packard & Berger, 2021)
Familiarity Average word familiarity Text mining Familiar words, which are easier to process, can boost engagement 

(Berger & Milkman, 2012)
Extremity Average attitude extremity Text mining Extremity in language can make content more helpful (Rocklage et 

al., 2018)
Social Words Proportion of social words Text mining By making sources seem friendlier, social words (e.g., “together”) 

can boost some forms of engagement
if Sponsored Post If the post is sponsored (dummy 

coded)
Company data Sponsored posts can decrease engagement (Cascio Rizzo et al., 

2024)
if Promotional 
Post

If the post is promotional (dummy 
coded)

Text mining Promotions can affect engagement (Cascio Rizzo et al., 2023)

Others’ Followers Number of followers of the other 
accounts mentioned in the post

Text mining If posts that feature others in photos also tag more accounts, 
the potential reach of that content is greater, which might boost 
engagement

Time Effects Fixed effects for the time of day, 
weekdays, month, and year

Company data Certain times of day, weekdays rather than weekends, and distinct 
times of year can lead to more engagement (Cascio Rizzo et al., 
2023)
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(1) (2) (3) (4) (5)
Social Tie 1.207***(.047) 1.064***(.029) 1.213***(.047)
Human 
Companion

1.213***(.050)

Virtual 
Companion

1.177***(.119)

Influencer Type 
(Virtual)

5.471***(.230)

Social Tie x 
Influencer Type

1.100***(.048)

Humaneness .686***(.012)
Social Tie x 
Humanness

.937†**(.035)

Influencer 
Controls
# of Posts 1.474***(.050) 1.480***(.050) 1.543***(.056) .474***(.015) 1.125***(.038)
Follower Count .914***(.027) .900***(.027) .842***(.026) 2.167***(.056) .903***(.025)
Verified 2.093***(.100) 2.108***(.102) 2.081***(.108) 2.304***(.053) 2.475***(.110)
Image Controls
Image (vs. 
Video)

.926†**(.040) .926†**(.041) .870***(.042) 1.128***(.034) .918***(.039)

# of Images .962***(.047) .970***(.048) .965***(.050) .985***(.047) .956***(.048)
Color 
Dominance

.869***(.009) .867***(.009) .873***(.009) .905***(.007) .881***(.009)

Color Saturation .950***(.013) .948***(.013) .946***(.014) .992***(.008) .946***(.013)
Visual 
Complexity

.972***(.047) .961***(.047) .979***(.050) .916***(.009) .995***(.049)

Emotionality 1.349***(.022) 1.346***(.022) 1.364***(.022) 1.049***(.020) 1.383***(.022)
Text Controls
Topics Yes Yes Yes Yes Yes
# of Questions 1.087***(.017) 1.089***(.017) 1.071***(.018) 1.023***(.011) 1.060***(.016)
# of Hashtags 1.034†**(.020) 1.037†**(.020) 1.037†**(.021) .993***(.014) .931***(.019)
Wordcount .922***(.017) .916***(.017) .960***(.021) .749***(.016) .926***(.017)
# of Emojis 1.145***(.017) 1.150***(.018) 1.194***(.020) 1.012***(.009) 1.109***(.017)
# of Mentions .950***(.012) .948***(.012) .957***(.015) 1.041***(.011) .967***(.013)
Arousal 1.010***(.016) 1.008***(.017) .989***(.018) 1.018***(.008) 1.006***(.016)
Valence .910***(.015) .910***(.015) .918***(.017) .436***(.109) .910***(.015)
Concreteness 1.212***(.020) 1.213***(.021) 1.212***(.022) 1.040***(.012) 1.195***(.020)
Familiarity 1.071***(.015) 1.070***(.016) 1.074***(.016) 1.001***(.015) 1.093***(.016)
Extremity 1.026†**(.015) 1.029***(.015) 1.022***(.016) 1.005***(.008) 1.028***(.014)
Social Words 1.138***(.017) 1.141***(.018) 1.124***(.018) 1.240***(.021) 1.097***(.016)
Sponsored Post .981***(.055) .971***(.054) .961***(.058) **– .826***(.045)
Promotional Post .738***(.028) .740***(.028) .760***(.032) .827***(.017) .749***(.028)
Others’ 
Followers

1.011***(.015) 1.013***(.015) .999***(.015) ***– .993***(.014)

Time Fixed 
Effects

Yes Yes Yes Yes Yes

Log likelihood –101,068 –99,134 –86,131 –187,725 –100,820
N 9,766 9,593 8,383 19,532 9,766

Table 5  Social tie presence and 
engagement

†p < .1, *p < .05, **p < . 01, 
***p < .001. Estimates are IRRs. 
Standard errors are in paren-
theses
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anthropomorphism, which increases perceived trust, thereby 
boosting engagement. In addition, given that prior research 
demonstrates a link between engagement and purchase 
(Beichert et al., 2024), we examine whether the results 
extend to the likelihood of choosing the endorsed product 
(H1b). Finally, we test alternative explanations based on 
novelty.

Method

Participants (N = 190, Prolific) were randomly assigned to a 
condition in a 2 (social tie present vs. control) between-sub-
jects design. Web Appendix B provides further information 
about the sample size determination, exclusions, participant 
demographics, and materials for all experiments.

Everyone was shown an Instagram post endorsing a café. 
Participants were told that the virtual influencer Isla Robin 
posted it and that “virtual influencers are computer-gener-
ated influencers that look human but are not. They post on 
social media as real influencers do.” The only difference 
between the conditions was social tie presence. In the con-
trol condition, only the virtual influencer appeared in the 
photo; in the social tie condition, a human friend appeared 
with them (see Fig. 4). Participants were told that the com-
panion was human and were given information about which 
figure was the virtual influencer.

Next, we collected measures to tap the hypothesized serial 
process. Participants rated anthropomorphism on a 9-item scale 
adapted from Crolic et al., (2022; e.g., “To what extent does 
the virtual influencer come alive (like a person) in your mind/
have some humanlike qualities/seem like a person,” 1 = not at 
all, 7 = to a great extent; α = .97). To indicate how trustworthy 
the virtual influencer seemed, they used a 2-item scale adapted 
from Lin et al., (2021; “trustworthy” and “honest”; r = .89). 
For the dependent variables, we asked participants how likely 
they would be to engage with the post (i.e., to like it or com-
ment on it; 1 = not at all likely, 7 = very likely; Cascio Rizzo et 
al., 2023, 2024; Valsesia et al., 2020). In addition, to explore 
whether social tie presence affects choice, we included an item 
to measure how likely they would be to choose the endorsed 
café (1 = not at all likely, 7 = very likely). Finally, participants 
completed two attention checks and demographic items.

Results

Dependent variables

As predicted, and consistent with Study 1, social tie presence 
increased engagement (Msocial tie = 2.07, SDsocial tie = 1.65; 
Malone = 1.63, SDalone = 1.12; F(1, 188) = 4.66, p = .032, 
η2 = .02). It also increased choice likelihood (Msocial tie = 3.42, 
SDsocial tie = 1.61; Malone = 2.91, SDalone = 1.62; F(1, 
188) = 4.84, p = .029, η2 = .03).

Mediation

In line with our theorizing, social tie presence enhanced 
anthropomorphism (Msocial tie = 4.14, SDsocial tie = 1.62; 
Malone = 3.67, SDalone = 1.43; F(1, 188) = 4.47, p = .036, 

Table 6  Robustness tests
What We Test How We Test

Influencer 
heterogeneity

Do the effects 
depend on influencer 
heterogeneity?

Influencer fixed effects with 
cluster SEs (IRR = 1.086, 
SE = .041, p = .028; Table 
WA3, Model 1)

Selection bias Are the effects 
driven by the 
particular sample of 
influencers used?

Propensity score matching 
(IRR = 1.090, SE = .048, 
p = .050; Table WA3, Model 
2)

Modeling 
approach

Do data ranges make 
the use of count 
distributions less 
appropriate?

OLS with log-transformed 
DV (b = .094, SE = .041, 
p = .021; Table WA3, Model 
3)

Alternative 
measures

Do the results hold 
for likes only?

Likes as DV (IRR = 1.213, 
SE = .048, p < .001; Table 
WA3, Model 4)

Do the results hold 
for engagement 
weighted by fol-
lower count?
Do the results hold 
for positivity in fol-
lowers’ comments?

Engagement rate as DV 
(b = .958, SE = .310, 
p = .002; Table WA3, Model 
5)
Valence as DV (b = .017, 
SE = .005, p = .001)

Other sources 
of endogeneity

Are posts with social 
ties more likely to 
depict active product 
consumption?

Manual annotation of a ran-
dom sample of 500 posts 
for product use. Social tie 
presence and product use 
were not related (r = .001)

Are the effects 
driven by the partic-
ular objects depicted 
in photos?

Controlling for 2,005 
objects, the effect of social 
ties persists (IRR = 1.132, 
SE = .048, p < .001)

Are the effects 
driven by posts 
with no one in the 
image (including 
the influencer) being 
detrimental?
Are the effects 
robust to the disclo-
sure of the virtual 
influencer’s nature?

Posts that include a social 
tie receive more engage-
ment than posts contain-
ing no one (IRR = 1.439, 
SE = .113, p < .001) or 
just the virtual influencer 
(IRR = 1.188, SE = .047, 
p < .001)
Controlling for disclosure 
presence, the effects hold 
(approach 1: IRR = 1.228, 
SE = .047, p < .001; 
approach 2: IRR = 1.210, 
SE = .047, p < .001)

Alternative 
explanations

Might the effects 
be driven by social 
proof or intimacy?

No increase or decrease 
in engagement when 
more others are present 
(IRR = .982, SE = .012, 
p = .139)
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η2 = .02) and the trustworthiness of the virtual influ-
encer (Msocial tie = 3.51, SDsocial tie = 1.64; Malone = 2.98, 
SDalone = 1.42; F(1, 188) = 5.47, p = .020, η2 = .03).

To test the hypothesized process, we estimated a 
serial mediation model (PROCESS model 6; Hayes, 
2018) with 5,000 bootstrap samples. For engagement, 

social tie presence had a significant total effect (b = .44, 
SE = .20,  t = 2.16,  p = .032, 95% CI [.04, .85]). This effect 
became nonsignificant once the mediators were included 
(direct effect  b = .15, SE = .17,  t = 0.87,  p = .387, 95% CI 
[− .19, .49]), and the total indirect effect was significant 
(b = .29, 95% CI [.06, .57]), consistent with full mediation. 

Fig. 4  Study 2 stimuli

 

Fig. 3  Example of human (left) and 
virtual (right) companions
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Supporting our theorizing, the serial indirect path was sig-
nificant: social tie presence increased anthropomorphism 
(b = .47, SE = .22,  t = 2.11,  p = .036), which increased trust 
(b = .54, SE = .06, t = 8.78, p < .001), which in turn increased 
engagement (b = .46, SE = .07,  t = 6.98,  p < .001; serial 
indirect effect  b = .12, 95% CI [.01, .27]). Neither single-
mediator path reached significance (anthropomorphism 
only: b = .06, 95% CI [− .003, .14]; trust only: b = .12, 95% 
CI [− .04, .30]).

The same pattern held for choice likelihood. Social 
tie presence had a significant total effect (b = .52, 
SE = .23, t = 2.20, p = .029, 95% CI [.05, .98]) that became non-
significant with the mediators included (direct effect b = .14, 
SE = .19, t = 0.75, p = .452, 95% CI [− .23, .51]; total indirect 
effect  b = .38, 95% CI [.09, .70]). The serial indirect path 
was again significant (anthropomorphism → trust → choice; 
final path b = .50, SE = .07,  t = 7.06, p < .001; serial indirect 
effect b = .13, 95% CI [.01, .28]). The indirect path through 
anthropomorphism alone was also significant (b = .11, 95% 
CI [.01, .26]), whereas the path through trust alone was not 
(b = .13, 95% CI [− .05, .34]).7

Alternative explanation

We acknowledge that seeing a virtual influencer paired with 
a human might seem novel to participants, and that novelty, 
rather than social tie presence per se, might drive the effects. 
However, when we asked participants how novel they found 
the post compared with the posts they usually come across 
(1 = not novel at all, 7 = very novel), novelty did not vary 
by condition (M = 3.80 vs. 3.47, F(1, 188) = 1.57, p = .212, 
η2 = .01).

Discussion

Study 2 provides direct causal evidence of the effect of 
social tie presence, while also illustrating the underlying pro-
cess. Consistent with Study 1, social tie presence increases 
engagement with virtual influencer posts; it also increases 
choice likelihood. Participants were more likely to like and 
comment on an influencer post, and to consider choosing 
the endorsed product, when that post featured a social tie. 
In addition, and consistent with our theorizing, these effects 
appear to be driven by anthropomorphism and trust. That 
is, social tie presence makes virtual influencers seem more 
human, which makes them seem more trustworthy, which 
boosts engagement and choice. Finally, the results cast doubt 
on an alternative explanation based on novelty. They also cast 

7  We compared a trust-only model (tie → trust → engagement) with a 
serial mediation model that additionally includes anthropomorphism 
as a precursor to trust. The trust-only pathway was significant, but the 
serial model explained more variance in engagement (R2 = .38 vs. .34).

doubt on an explanation based on human actions: the study 
context involved a specifically human action (drinking coffee 
in a café), might itself have made the influencer seem more 
human. But because the influencer drank coffee in both con-
ditions, this cannot explain the effect (social tie still boosted 
engagement). Thus, beyond the potential benefits of depicting 
human actions, social tie presence has a further effect.

Study 3: Social interaction or mere human 
presence?

Study 3 tests the proposed process by better delineating the 
presence of a social tie, and addresses alternative explana-
tions. First, one might wonder whether the effects are driven 
simply by the presence of another person, rather than by a 
depicted social relationship. We argue that it is social inter-
action, and not mere co-presence, that drives the effect. 
Depicted interaction provides cues of social behavior (e.g., 
joint attention, coordinated activity) that signal an underly-
ing social mind, whereas mere co-presence lacks such cues 
and should be less likely to elicit anthropomorphism and 
trust (e.g., Miao et al., 2022). Accordingly, Study 3 includes 
a condition in which a human is present but not interacting 
with the virtual influencer, allowing us to test whether the 
effect disappears under mere presence. Second, one might 
also ask whether Study 2 found an effect because the social 
tie was also consuming the endorsed product, or because 
the image was from a consumption situation (i.e., a café) 
where being with others is desirable. The fact that Study 
1 involved a broad range of consumption situations casts 
doubt on these possibilities, but to test them experimentally, 
Study 3 uses stimuli in which the social tie does not con-
sume the endorsed product and in which social tie presence 
is less clearly desirable (i.e., the gym). Third, to further test 
generalizability, we use different photos.

Method

Participants (N = 350; Prolific, pre-registration: ​h​t​t​​p​s​:​/​​/​a​s​​p​r​
e​​d​i​c​t​e​d​.​o​r​g​/​w​s​4​p​p​4​.​p​d​f​​​​​) were randomly assigned to a ​c​o​n​d​
i​t​i​o​n in a 3 (virtual influencer alone vs. social tie presence 
vs. mere human presence) between-subjects design. Every-
one was shown a photo of an influencer endorsing a gym. 
In the control condition, only the virtual influencer appeared. 
In the social tie condition, a social tie interacted with them. 
In the mere presence condition, the (same) human other just 
appeared in the photo (making it clear that there was no social 
relationship between the two; Fig.  5). The dependent vari-
able and process measures (i.e., anthropomorphism, α = .96; 
trust, r = .95) were the same as in Study 2. Finally, participants 
completed an attention check and demographic items.

https://aspredicted.org/ws4pp4.pdf
https://aspredicted.org/ws4pp4.pdf
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Results

Engagement

A one-way ANOVA revealed a significant effect of condi-
tion  (F(2, 347) = 5.16,  p = .006, η2 = .03). Consistent with 
our theorizing, pairwise contrasts estimated from the 
pooled model error showed that depicting the virtual influ-
encer in the presence of a social tie (M = 2.34,  SD = 1.99) 
increased engagement relative to appearing alone 
(M = 1.66,  SD = 1.22;  F(1, 347) = 9.97,  p = .005), 
and, marginally, relative to a mere human presence 
(M = 1.88,  SD = 1.61;  F(1, 347) = 4.48,  p = .088). The 
alone and mere presence conditions did not differ  (F(1, 
347) = 1.17, p = .527).

Anthropomorphism and trust

Condition significantly affected both anthropomor-
phism (F(2, 347) = 4.89,  p = .008, η2 = .03) and trust  (F(2, 
347) = 5.95, p = .003, η2 = .03). Social tie presence made the 
virtual influencer seem more human (M = 3.28,  SD = 1.68) 
than appearing alone (M = 2.70,  SD = 1.41;  F(1, 
347) = 8.43,  p = .011) or with a mere human presence 
(M = 2.79,  SD = 1.43;  F(1, 347) = 6.17,  p = .036). It also 
increased trust (M = 3.55,  SD = 1.67) relative to appear-
ing alone (M = 2.99,  SD = 1.58;  F(1, 347) = 6.80,  p = .026) 
or with a mere human presence (M = 2.86, SD = 1.60; F(1, 
347) = 10.74, p = .003).

Mediation

To formally test the hypothesized process while account-
ing for the three-level independent variable, we estimated a 
serial mediation model with ordinary least squares regres-
sion. Condition was indicator-coded with the social tie con-
dition as the reference group, yielding two contrasts (alone 
vs. social tie; mere presence vs. social tie). Social tie pres-
ence increased anthropomorphism relative to both the alone 
(b = .58, SE = .20, t = 2.90, p = .004) and mere presence (b = .49, 
SE = .20,  t = 2.48,  p = .013) conditions; anthropomorphism 
increased trust (b = .74, SE = .04, t = 17.83, p < .001); and both 
anthropomorphism (b = .37, SE = .06, t = 6.19, p < .001) and 
trust (b = .38, SE = .06, t = 6.68, p < .001) increased engage-
ment. The total effect of condition on engagement was sig-
nificant for both contrasts (alone vs. social tie:  b = − .68, 
SE = .22, t = 3.16, p = .002, 95% CI [− 1.11, − .26]; mere pres-
ence vs. social tie: b = − .45, SE = .21, t = 2.12, p = .035, 95% CI 
[− .87, − .03]), whereas the direct effects were nonsignificant 
(alone: b = − .25, SE = .16, t = 1.55, p = .122, 95% CI [− .58, 
.07]; mere presence:  b = − .01, SE = .16,  t = 0.04,  p = .965, 
95% CI [− .33, .31]). Critically, the hypothesized serial 
indirect path was significant for both contrasts: both appear-
ing alone and a mere human presence reduced engagement 
relative to the social tie condition through lower anthropo-
morphism and, in turn, lower trust (alone vs. social tie: b = 
− .16, 95% CI [− .31, − .04]; mere presence vs. social tie: b = 
− .14, 95% CI [− .27, − .02]). The indirect path through 
anthropomorphism alone was also significant (alone:  b = 

Virtual Influencer Alone Social Tie Presence With Mere Human Presence 

Fig. 5  Study 3 stimuli
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− .22, 95% CI [− .41, − .05]; mere presence: b = − .18, 95% 
CI [− .37, − .03]), whereas the path through trust alone was 
significant only for the mere presence contrast (b = − .12, 
95% CI [− .24, − .01]) and not the alone contrast (b = − .05, 
95% CI [− .18, .07]).

Discussion

Study 3 provides further direct causal evidence that social 
tie presence increases impact while underscoring why this 
occurs. First, consistent with Studies 1 and 2, including a 
social tie in an image increased willingness to engage with 
a virtual influencer’s post. Second, consistent with our theo-
rizing, these effects were driven by anthropomorphism and 
trust: it made virtual influencers seem more human, which 
made them seem more trustworthy, which boosted impact. 
That the effect was mitigated when the virtual influencer did 
not seem to have a relationship with the human further sup-
ports our conceptualization. Finally, that the effect held even 
when the social tie did not consume the product, in a context 
where having a social tie is not particularly desirable, and 
across different photos, underscores the generalizability and 
robustness of the findings.

One limitation of this study is that the companion in the 
mere presence condition differs slightly in visual salience 
relative to the social tie condition (e.g., appearing more 
blurred and less centrally positioned). Although this design 
was intended to reduce cues of social interaction while main-
taining ecological realism, these differences also introduce 
potential confounds related to visual prominence, focus, and 
perceived importance of the companion. Consequently, the 
observed attenuation under mere presence should be inter-
preted cautiously, as it may reflect not only the absence of 
social interaction but also reduced visual salience of the 
companion. However, the broader pattern across studies 
(particularly the next two studies) provides convergent evi-
dence that depicted social interaction, rather than mere co-
presence, drives the effect.

Ancillary analyses

To explore potential benefits of virtual influencers more 
generally, we collected a measure of fantasy (asking “How 
much does this influencer invite imagination or fantasy?” 
1 = not at all, 7 = very). Fantasy did not differ across condi-
tions (F(2, 347) = .17, p = .845), but was positively associ-
ated with engagement (b = .22, SE = .04, t = 5.00, p < .001), 
suggesting that virtual influencers may foster imaginative 
engagement. Importantly, controlling for fantasy does not 
alter the results: the effect of condition remains significant 
for engagement (F(2, 346) = 5.04, p = .007, η2 = .03), anthro-
pomorphism (F(2, 346) = 4.87, p = .008, η2 = .03), and trust 

(F(2, 346) = 5.78, p = .003, η2 = .03). The serial indirect 
effect of condition on engagement through anthropomor-
phism and trust also remained significant (alone vs. social 
tie: 95% CI [− .29, − .04]; mere presence vs. social tie: 
95% CI [− .26, − .02]). Fantasy predicted neither trust (b = 
− .03, SE = .03,  t = 0.85,  p = .395) nor engagement (b = .06, 
SE = .04, t = 1.55, p = .123) in the full model, indicating that 
the observed effects are not driven by fantasy.

Study 4: The effect of companion type 
(virtual vs. human)

Study 4 has three main goals. First, we further test the pro-
cess. If our theorizing about the role of anthropomorphism 
is correct, appearing with a social tie should be more ben-
eficial if that tie is human rather than a virtual character, 
because human companions should be more effective at 
boosting the sense that the virtual influencer has real social 
interactions, as humans do (H2). Therefore, Study 4 explic-
itly varies the companion type (human or virtual). Second, 
we test alternative explanations based on popularity and 
social proof. Third, we consider yet another variation of the 
stimuli, such that the posts refer to a different consumption 
situation and product category, with different photos.

Method

Participants (N = 227; Prolific) were randomly assigned to 
a condition in a 3 (virtual influencer alone vs. social tie 
vs. virtual companion) between-subjects design. Every-
one was shown an Instagram post endorsing clothes in a 
shop. The general setup and measures were the same as 
in Studies 2 and 3, but a third condition featured another 
virtual character as the companion (Fig.  6). Participants 
were told whether the companion was human or virtual and 
were given information about which figure was the virtual 
influencer (when both appeared in the photo). Finally, par-
ticipants completed measures of alternative explanations 
(i.e., popularity and social proof), an attention check, and 
demographic items.

Results

Engagement

A one-way ANOVA revealed a significant effect of condition 
(F(2, 224) = 5.42, p = .005, η2 = .05). As predicted, pairwise 
contrasts estimated from the pooled model error showed 
that depicting the virtual influencer with a human social tie 
(M = 2.34, SD = 2.11) boosted engagement relative to appear-
ing alone (M = 1.62,  SD = 1.25;  F(1, 224) = 8.05,  p = .014), 
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or with another virtual character (M = 1.64, SD = 1.07; F(1, 
224) = 8.01, p = .014). The alone and virtual-character condi-
tions did not differ (F(1, 224) = 0.00, p = .998).

Mediation

Condition significantly affected both anthropomor-
phism  (F(2, 224) = 5.01,  p = .007, η2 = .04) and trust 
(F(2, 224) = 6.73,  p = .001, η2 = .06). The human social 
tie condition made the virtual influencer seem more 
human (M = 4.18,  SD = 1.60) than appearing alone 
(M = 3.52,  SD = 1.63;  F(1, 224) = 6.19,  p = .036) or with 
another virtual character (M = 3.42,  SD = 1.66;  F(1, 
224) = 8.51,  p = .011). It also increased trust 
(M = 3.70,  SD = 1.53) relative to appearing alone 
(M = 3.09,  SD = 1.49;  F(1, 224) = 6.30,  p = .034) or with 
another virtual character (M = 2.86,  SD = 1.40;  F(1, 
224) = 12.65,  p = .001). These effects held when control-
ling for gender (engagement:  F(2, 222) = 5.61,  p = .004; 
anthropomorphism:  F(2, 222) = 4.91,  p = .008; trust:  F(2, 
222) = 6.29, p = .002).

To account for the three-level independent variable, we 
estimated a serial mediation model with the human social 
tie condition as the reference, consistent with Study 3. 
The human social tie increased anthropomorphism rela-
tive to both the alone (b = .66, SE = .27,  t = 2.49,  p = .014) 
and virtual-character (b = .76, SE = .26,  t = 2.92,  p = .004) 
conditions; anthropomorphism increased trust (b = .44, 

SE = .05,  t = 8.32,  p < .001); and trust increased engage-
ment (b = .55, SE = .07, t = 8.37, p < .001). The total effect of 
condition on engagement was significant for both contrasts 
(alone vs. human tie: b = − .72, SE = .25,  t = 2.84, p = .005, 
95% CI [− 1.22, − .22]; virtual vs. human tie:  b = − .71, 
SE = .25, t = 2.83, p = .005, 95% CI [− 1.20, − .21]), whereas 
the direct effects were nonsignificant (alone: 95% CI [− .73, 
.10]; virtual: 95% CI [− .57, .25]).

Supporting our theorizing, the serial indirect effect 
through anthropomorphism and trust was significant for 
both contrasts: relative to the human social tie, both appear-
ing alone (b = − .16, 95% CI [− .35, − .03]) and appearing 
with a virtual character (b = − .18, 95% CI [− .38, − .05]) 
reduced engagement through lower anthropomorphism and, 
in turn, lower trust. Critically, the two serial indirect effects 
did not differ from each other (Δ = .02, 95% CI [− .11, .15]), 
indicating that appearing with a virtual character was no 
more effective than appearing alone; the effect was specific 
to the presence of a human social tie.

Alternative explanations

Perhaps social tie presence made the virtual influencer seem 
more popular, and this, or something related to social proof, 
drove the effects. To test these possibilities, we included 
measures of popularity (“How popular do you think this 
influencer is?” 1 = not at all popular, 7 = very popular) and 
social proof (“How much do you think other people like this 

Virtual Influencer Alone Social Tie with Virtual Companion

Fig. 6  Study 4 stimuli
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virtual influencer?” 1 = not at all, 7 = a great deal). Condi-
tion affected neither popularity  (F(2, 224) = 1.40, p = .250) 
nor social proof  (F(2, 224) = 1.69, p = .187), casting doubt 
on these alternatives.

Discussion

Study 4 provides further support for our theorizing and the 
generalizability of the results. Even across different con-
sumption situations and product categories, social tie pres-
ence makes it seem as though the virtual influencer is more 
human, which increases trust and, in turn, engagement with 
the posts. By examining companion type, we underscore the 
role of anthropomorphism in driving these effects. Consis-
tent with our theorizing, appearing with a virtual (rather than 
human) companion does not boost engagement, because it 
does not make the virtual influencer seem more human. 
Finally, this study casts doubt on the notion that popularity 
or social proof might explain the results.

Study 5: Social tie presence’s effect for 
virtual vs. human influencers

In Study 5, we test the hypothesized process using both 
mediation and moderation analyses. If social tie presence 
increases engagement and choice likelihood by making vir-
tual influencers seem more human, and thus more trustwor-
thy, the effect should be mitigated when the humanness of 
the source is not in question (H3). Therefore, in addition to 
manipulating social tie presence, we manipulate influencer 
type (virtual vs. human), such that whereas Studies 2–4 
measured anthropomorphism perceptions, Study 5 manipu-
lates them.

Method

Participants (N = 600; Prolific; ​h​t​t​​p​s​:​/​​/​a​s​​p​r​e​​d​i​c​t​e​d​.​o​r​g​/​7​c​e​6​t​
y​.​p​d​f​​​​​) were randomly assigned to a condition in a 2 (social 
tie presence: yes vs. control) × 2 (influencer type: virtual vs. 
human) between-subjects design. We manipulated influ-
encer type by presenting either a clearly virtual influencer 
or a human influencer endorsing a café: the virtual influ-
encers were depicted as computer-generated characters 
with slightly stylized facial features and digitally generated 
textures, whereas the human influencers were depicted in 
photos of real individuals (Fig. 7). To rule out the possibil-
ity that the effects were driven by idiosyncratic features of 
a specific character, we included a counterbalancing factor 
(stimulus set A vs. B) that rotated which character appeared 
as the influencer versus the companion across conditions. 
We measured engagement, trustworthiness, and choice 

likelihood using the measures from Study 2.8 Finally, partic-
ipants completed an attention check and demographic items.

Results

Dependent variables

As predicted, we found a significant social tie pres-
ence × influencer type interaction (F(1, 596) = 8.12, p = .005, 
η2

p = .01). Consistent with the prior studies, simple-effects 
tests (estimated from the pooled model error) showed that 
when the influencer was virtual, social tie presence increased 
engagement (Msocial tie  = 2.32,  SDsocial tie = 1.82;  Malone = 1
.65,  SDalone = 1.15;  F(1, 596) = 10.62,  p = .001). When the 
influencer was human, however, the effect was mitigated 
(Msocial tie  = 2.42,  SDsocial tie = 1.87;  Malone = 2.57,  SDalone 
= 1.99; F(1, 596) = 0.54, p = .463). Effects were similar for 
choice likelihood. The social tie presence × influencer type 
interaction was again significant (F(1, 596) = 5.03, p = .025, 
η2

p = .01). Social tie presence increased choice likelihood 
when the influencer was virtual (Msocial tie = 3.29, SDsocial tie = 
1.84; Malone = 2.88, SDalone = 1.48; F(1, 596) = 3.94, p = .048) 
but this effect was mitigated when the influencer was human 
(Msocial tie = 3.61, SDsocial tie = 1.76; Malone = 3.85, SDalone = 1.
99; F(1, 596) = 1.38, p = .240).

Trust

A main effect of influencer type (F(1, 596) = 45.30, p < .001, 
η2 = .07) was qualified by a significant social tie pres-
ence × influencer type interaction (F(1, 596) = 17.46, p < .001, 
η2

p = .03; Fig. 8). Social tie presence increased trust when 
the influencer was virtual (Msocial tie = 3.45, SDsocial tie = 1.8
0; Malone = 2.84, SDalone = 1.52; F(1, 596) = 10.29, p = .001). 
In contrast, when the influencer was human, the pattern 
reversed: social tie presence decreased trust (Msocial tie  = 
3.80,  SDsocial tie = 1.64;  Malone = 4.30,  SDalone = 1.60;  F(1, 
596) = 7.26, p = .007). Viewed another way, in the absence 
of a social tie, participants trusted the virtual influencer 
far less than the human influencer (M = 2.84 vs. 4.30; F(1, 
596) = 60.11,  p < .001), whereas adding a social tie raised 
trust in the virtual influencer to nearly the level of the human 
influencer (M = 3.45 vs. 3.80; F(1, 596) = 3.22, p = .073).

8  As the human influencer condition depicted a human influencer, 
we did not measure perceptions of anthropomorphism to ensure 
experimental control and response validity. A posttest (N = 240, Pro-
lific) confirmed that participants correctly identified influencer type 
(88.3%), χ2(1) = 141.07, p < .001. When a companion was present, par-
ticipants also correctly identified the companion as human (97.4%), 
χ2(1) = 105.31, p < .001. These results indicate that the manipulation of 
influencer type and companion type was perceived as intended.

https://aspredicted.org/7ce6ty.pdf
https://aspredicted.org/7ce6ty.pdf
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Virtual influencer—alone (Set A) Virtual influencer—alone (Set B)

Virtual influencer—social tie (Set A) Virtual influencer—social tie (Set B)

Human influencer—alone (Set A) Human influencer—alone (Set B)

Human influencer—social tie (Set A) Human influencer—social tie (Set B)

Fig. 7  Study 5 stimuli

 



1 3

Journal of the Academy of Marketing Science

Moderated mediation

We estimated a moderated mediation model (PROCESS 
model 8; Hayes, 2018; 5,000 bootstrap samples) with 
influencer type moderating social tie presence’s effect on 
trust. The index of moderated mediation was significant 
for both engagement (index = .65, 95% CI [.33, 1.00]) 
and choice likelihood (index = .81, 95% CI [.42, 1.21]). 
As expected, in the virtual influencer condition, social tie 
presence operated through trust: social tie presence made 
the virtual influencer seem more trustworthy (b = .62, 
SE = .19, t = 3.21, p = .001), which in turn increased engage-
ment (b = .58, SE = .04,  t = 16.03,  p < .001) and choice 
(b = .72, SE = .03,  t = 21.95,  p < .001), yielding significant 
conditional indirect effects (engagement:  b = .36, 95% CI 
[.14, .60]; choice: b = .45, 95% CI [.17, .73]). When the influ-
encer was human, trust was already high, so social tie pres-
ence reduced trust (b = − .50, SE = .19, t = 2.69, p = .007), and 
the conditional indirect effects were significant in the oppo-
site direction (engagement: b = − .29, 95% CI [− .52, − .08]; 
choice:  b = − .37, 95% CI [− .64, − .10]). The conditional 
direct effects of social tie presence were nonsignificant in 
both conditions (all ps > .07).

Discussion

Study 5 underscores the hypothesized underlying role of 
trust through both mediation and moderation. First, consis-
tent with the prior studies, including a social tie in an image 
increased virtual influencers’ impact because it made them 
seem more trustworthy. Second, consistent with the notion 
that these effects are driven by trust, when the influencer was 
seen as human, and thus more trustworthy to begin with, the 
effect was attenuated. Specifically, the effect reversed: the 
presence of a social tie reduced trust for human influenc-
ers. One possible explanation is that, for human influencers, 
appearing alone may signal greater autonomy or indepen-
dence (Valsesia et al., 2020), whereas the presence of others 

may introduce ambiguity about motives or reduce perceived 
focus on the endorsed product.

Importantly, these findings also clarify the relative dis-
advantage of virtual influencers compared with human 
influencers. Consistent with prior work, virtual influencers 
generally elicit lower engagement than human influenc-
ers; however, the presence of social ties meaningfully nar-
rows this gap. Furthermore, we do not mean to suggest that 
anthropomorphism is the only factor that varies between 
virtual and human influencers. They differ on several other 
factors (e.g., having a companion may be seen as more 
novel for virtual influencers) that could also contribute to 
any observed effects. That said, the findings suggest that 
anthropomorphism at least contributes to the observed 
moderation.

General discussion

Despite rapidly growing research on human influencers (e.g., 
Barari et al., 2025; Lanz et al., 2019, 2024), we still know 
relatively little about what drives consumer engagement 
with  virtual influencers. This research advances under-
standing of virtual influencer effectiveness by addressing 
three gaps in prior literature. First, rather than emphasizing 
appearance-based anthropomorphic cues (Ozdemir et al., 
2025; Volles et al., 2024), we introduce an interaction-based 
lens, showing that  social tie presence  humanizes virtual 
influencers through social interaction cues. Second, while 
most studies focus on textual cues or profile images and rely 
on either experiments or field data (e.g., Kim et al., 2024; 
Yu et al., 2024), we adopt a multimethod approach com-
bining large-scale image and text analyses with controlled 
experiments across multiple industries. Third, whereas prior 
research has identified some boundary conditions through 
experiments (e.g., Xia et al., 2025; Yang et al., 2024), our 
work quantifies these effects in the field and demonstrates 
when and why social tie presence enhances or attenuates 
engagement.

Specifically, our automated image and text analyses dem-
onstrate that virtual influencers’ posts prompt more engage-
ment when they appear with social ties (Study 1). The 
experiments provide direct causal evidence for this effect: 
including social ties in photos makes consumers more will-
ing to like and/or comment on the post (Studies 2–5) and 
choose the endorsed offering (Studies 2 and 5). We also illu-
minate the sequential effects of anthropomorphism and trust 
in these links. The presence of social ties increases engage-
ment by making virtual influencers seem more human, and 
thus more trustworthy (Studies 2–5). Furthermore, reflect-
ing the impact of anthropomorphism, the effects are stron-
ger when virtual influencers seem less human to begin with 
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Fig. 8  Moderation by influencer type on trust. Notes: Error bars: ± 1 SE 
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(Study 1), whereas they are mitigated when the companion 
does not alter perceptions of the virtual influencer’s human-
ness (i.e., a virtual companion, Studies 1 and 4; a human 
influencer, Study 5). These consistent results speak to the 
generalizability and robustness of the predicted effects. 
Importantly, they also clarify the relative disadvantage 
of virtual influencers compared with human influencers. 
Consistent with prior work, virtual influencers generally 
elicit lower engagement than human influencers; how-
ever, the presence of social ties meaningfully narrows 
this gap.

Notably, our work builds on, but differs from, the find-
ings of Chung et al. (2023) in several ways. First, rather than 
studying strong (vs. weak) social ties, we focus solely on 
the presence (vs. absence) of any social tie, operationalized 
as a virtual influencer simply appearing to interact with a 
human. Second, our research centers on virtual, rather than 
human, influencers, and we identify a different mechanism 
driving engagement: anthropomorphism and trust, rather 
than perceived authenticity. In the context of virtual influ-
encers, perceived authenticity (i.e., portraying a true self-
image through self-awareness; Chung et al., 2023) might be 
more difficult to achieve because consumers know that vir-
tual influencers lack real experiences and intentionality. In 
contrast, anthropomorphism captures a more foundational 
inference about whether the influencer is capable of social 
interaction. Finally, we find that this effect is unique to the 
pairing of a virtual influencer with a human; when human 
influencers appear with a human other, or when the virtual 
influencer appears with another virtual character instead, the 
effect on engagement disappears.

Theoretical contributions

This research makes important theoretical contributions. 
First, more broadly, we extend work on non-human agents 
such as avatars, chatbots, and other AI-generated entities by 
showing that perceptions of humanness are shaped not only 
by intrinsic features of the agent (e.g., appearance, voice, 
or naming) but also by relational context. Prior work dem-
onstrates that design choices such as voice characteristics 
(Wang et al., 2007) or naming conventions (Crolic et al., 
2022) can increase anthropomorphism and improve down-
stream responses. We show that cues external to the agent 
(i.e., depicted social interaction with a human) can simi-
larly influence anthropomorphic inferences. This shifts the 
focus from what the agent  is  to what the agent appears to 
do socially, suggesting that humanness judgments are con-
structed from contextual signals of social participation. By 
demonstrating that these cues increase trust and engagement, 
we broaden anthropomorphism theory and clarify how rela-
tional context shapes persuasion by non-human agents.

Second, this work contributes to influencer market-
ing research by identifying interactional cues as drivers of 
effectiveness. Much prior work focuses on influencer char-
acteristics, content features, or message framing (e.g., Cas-
cio Rizzo et al., 2024; Leung et al., 2022b). We show that 
the social context in which virtual influencers are depicted, 
and specifically whether they appear to engage in social 
interaction with a human, can shape perceived humanness, 
trust, and engagement. Importantly, this effect is asymmet-
ric: social tie presence increases the impact of virtual influ-
encers but not human influencers, suggesting that relational 
cues compensate for a humanness deficit rather than univer-
sally enhancing persuasion. This distinction refines under-
standing of when social context matters and highlights that 
identical cues can operate differently for human versus non-
human sources.

Together, these findings advance theory by demonstrat-
ing that relational cues (i.e., social ties) can elicit anthropo-
morphism, which in turn shapes the trust and effectiveness 
(e.g., engagement and choice) of virtual influencers.

Managerial implications

The findings offer actionable guidance for marketers seek-
ing to design more effective virtual influencer campaigns. 
Many brands already rely on virtual influencers, seeking the 
unique benefits they offer (e.g., greater control). Yet virtual 
influencers also create potential risks. Only 15% of consum-
ers regard virtual influencers as trustworthy, in part because 
they know these influencers are not human and thus can-
not experience products in real life (Real Researcher, 2022). 
Our results suggest that depictions of virtual influencers as 
having social ties can increase engagement by about 21%, 
on average. Considering that approximately 15% of virtual 
influencers’ posts included a social tie (i.e., an interaction 
with a human), this represents a clear opportunity for mar-
keters to build upon.

When social ties help and when they are less beneficial

On the one hand, our findings underscore the value of social 
ties for less humanlike virtual influencers. Although some 
virtual influencers are highly humanlike in appearance (e.g., 
Lil Miquela), others look distinctly artificial (e.g., Noono-
ouri). When the virtual influencer appears less humanlike, 
showing a social connection with another human helps 
convey humanness and can make even a highly synthetic 
influencer seem more trustworthy. On the other hand, this 
research also delineates boundary conditions, offering 
guidelines on content composition. First, while appearing 
with someone else boosts virtual influencers’ impact when it 
seems the two share a relationship (e.g., posing together), it 
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has no effect when there is no social interaction (e.g., when 
the person is just in the background or merely appears in 
the picture). Second, although social ties are beneficial for 
virtual influencers, there is less benefit when the companion 
is another virtual character.

Virtual vs. human influencers

Ancillary analyses of Study 1 also show other features that 
have different effects for virtual and human influencers (see 
Fig. 9 for a summary). We argue that these differences offer 
valuable insights for virtual influencers’ content strategies. 
First, in line with prior research, language high in positive 
valence and arousal (e.g., “this book is amazing”) receives 
higher engagement (Berger & Milkman, 2012). However, 
such language does not seem effective for virtual influenc-
ers. One possible reason is that highly positive evaluations 
may seem less credible coming from entities that lack real 
experiences with the products or services they endorse. Sec-
ond, concrete language seems more beneficial for virtual 
influencers than for human ones. Because concrete state-
ments (e.g., “I am wearing this blue shirt”) convey direct 
experience rather than evaluation (Packard & Berger, 2021), 
they may make virtual influencers’ opinions appear more 
realistic and grounded. Third, social words (e.g.,  family, 
friends, others, group) present another interesting linguistic 
feature. Although recent research suggests that such words 
have negligible or even negative effects on click-through 
rates (Banerjee & Urminsky, 2025), our analysis shows 
that they have a clear positive impact for virtual influenc-
ers. This aligns with the idea that social words evoke social 
connectedness—much like social ties in images—thereby 
fostering trust and engagement. Lastly, prior work shows 
that emojis generally increase engagement (Luangrath et 
al., 2023), but we find that this effect is nearly five times 
stronger for virtual influencers. This may reflect a consis-
tency effect, wherein paralinguistic cues such as emojis are 
especially effective for entities that are themselves artificial 
and digitally expressive.

Limitations and further research

This work raises interesting questions for research. First, 
other nonverbal cues might encourage anthropomorphism. 
As research on humanizing voices indicates, hearing some-
one’s voice can make them seem more human (Schroeder 
& Epley, 2016). We do not find many examples of virtual 
influencers using voice, but technological advances make 
this possible, and online channels are seeing an increase 
in content created by virtual influencers (YouTube Official 
Blog, 2025).

Second, individual differences among followers appear 
relevant. When people interact with non-human agents they 
perceive as human, they feel less socially excluded (Chen et 
al., 2017). Differences in followers’ need for social belong-
ing might therefore amplify the effect of social ties that 
allow consumers to fulfill their social needs. People who 
feel that they lack control over the objects they interact with 
are also more affected by anthropomorphism (e.g., Epley 
et al., 2007), because greater familiarity with how humans 
(versus non-humans) behave makes anthropomorphized 
objects seem more predictable and therefore controllable. 
We leave it to further research to determine whether these 
consumers are also more affected by social tie presence.

Third, our observational data cannot control for the 
potential endogeneity arising from algorithmic selection 
processes. Social media platforms, such as Instagram, 
Facebook, and TikTok, select who will see each post using 
algorithms designed to boost engagement. Although we 
controlled for the follower counts of both the virtual influ-
encer sharing the content and the accounts tagged in posts, 
we do not have data about the actual number of impressions 
(i.e., views) each post generates. Such concerns motivated 
our experiments, which attempted to rule out these alterna-
tive explanations.

Fourth, future research could build on these findings 
by exploring contexts in which  non-humanness itself  may 
enhance appeal. While our work focuses on situations where 
humanizing cues (e.g., social interactions) increase trust and 
engagement, virtual influencers’ artificial nature may some-
times be advantageous—such as when consumers value nov-
elty, fantasy fulfillment, or perceived objectivity. Relatedly, 
future work could examine whether the effectiveness of 
social tie presence attenuates as such depictions become 
more frequent and less novel over time. Examining when 
leaning into virtuality, rather than mitigating it, boosts 
effectiveness would deepen our understanding of consumer 
responses to synthetic agents and complement the present 
work’s focus on when and why humanizing cues help.

Fifth, the existence and impact of virtual influencers also 
raise some ethical considerations. Is it appropriate for virtual 
and human influencers to appear together? More broadly, 
should the use of virtual influencers even be allowed at all? If 
they cannot experience products and services, is it ethical to 
program them to claim that they like something, particularly 
if such recommendations sway consumer behavior? Similar 
challenges could be leveled at influencers in general, who 
often endorse products and services solely in exchange for 
payment. These pertinent issues deserve further attention.

Finally, note that across our studies, we observe rela-
tively low absolute ratings for engagement, a pattern that 
prior work has also documented for human influencers (e.g., 
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Cascio Rizzo et al., 2023; Valsesia et al., 2020; Wies et al., 
2023). Such low levels may partly reflect the survey con-
text, where consumers tend to underreport intentions to like 
or comment relative to observed field behavior. At the same 
time, they also underscore an important drawback of virtual 
influencers more broadly: compared with human influenc-
ers, they appear to elicit less enthusiasm and interaction, 
consistent with prior work highlighting their lower trust 
and authenticity (Miao et al., 2022). We regard this both as 
a limitation and as a meaningful boundary condition. On 
the one hand, it suggests that brands should be cautious 
in expecting virtual influencers to generate high absolute 
engagement. On the other hand, our results demonstrate 

that social tie presence can meaningfully boost engagement, 
offering a pathway to mitigate this central disadvantage.
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