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ABSTRACT
Virtual humans now act as conversational service KEYWORDS: virtual human, chatbot; virtual
agents, embodied recommendation agents, live- influencer; interactivity;, trust; perceived value;
stream anchors, and social-media influencers, yet the emotional  engagement;  purchase  intention,
evidence linking their interactivity to purchase  systematic review
intention has been synthesized inconsistently. This
review reconstructs the evidence base and tests I. INTRODUCTION

whether perceived value and emotional engagement
are supported as general mediators. Following
PRISMA 2020, nine reproducible OpenAlex
title/abstract queries were run on 11 August 2026 for
English peer-reviewed journal articles published from
2015 through 2025. Of 191 retrieved records, 177
unique reports were screened, 62 full reports were
assessed, and 42 empirical studies were included.
Study characteristics and mechanism-level findings
were extracted, and methodological quality was
appraised using an MMAT-informed five-domain
matrix without calculating an overall score. The
corpus comprised 18 chatbot/assistant studies and 24
virtual  influencer/streamer  studies. Trust or
credibility and affective/relational mechanisms each
appeared in 24 studies, while social/telepresence or
parasocial mechanisms appeared in 13. Value,
usefulness, satisfaction, or customer-experience
constructs appeared in 13 studies, but direct testing of
perceived value as a mediator was sparse. Thirty
studies reported meaningful boundary conditions or
counterevidence, including uncanny-valley effects,
product and sensory fit, user traits, brand credibility,
platform context, privacy, and disclosure. The
evidence therefore supports a contingent, multi-stage
pathway from interaction quality and human-like cues
to evaluative and affective states and then to purchase
intention; it does not support a universal dual-
mediator model. Most evidence remains cross-
sectional, single-country, and intention-based. Future
research should use preregistered multi-country
experiments, longitudinal field data, behavioral
outcomes, and standardized mechanism measures.

Human-like digital agents have become part
of the persuasion architecture of online retail. Some
answer questions and recommend products in real
time; others perform as virtual streamers, brand
characters, or social-media influencers. Their
technological forms differ, but each can communicate
social agency, respond to users, and shape product
judgments. This review uses virtual human as an
umbrella term for embodied virtual sales agents,
customer-facing chatbots that enact a social or brand
persona, Al digital humans, virtual streamers, and
virtual influencers. Pure recommendation algorithms,
static avatars without an autonomous or social role,
industrial robots, and general human influencers fall
outside this definition.

The earlier manuscript framed dialogue
interactivity,  personalization, and  emotional
expressiveness as three uniformly positive stimuli and
treated perceived value and emotional engagement as
two established mediators. That formulation was
conceptually plausible but not supported by a
traceable set of 42 primary studies. It also collapsed

distinct constructs—trust, social presence,
satisfaction, engagement, attachment, empathy,
pleasure, flow, and perceived value—into two broad
categories. Because these constructs differ in

temporal depth and theoretical meaning, an evidence-
based synthesis must distinguish them before drawing
causal conclusions.

The revised review is organized around the
stimulus—organism-response logic, social presence,
uses and gratifications, anthropomorphism, and
perceived-value theory [5-9]. These perspectives are
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used as interpretive lenses rather than as proof of a
single causal model. In particular, the review asks
whether evidence supports a direct effect of
interactivity, whether evaluative and affective
mechanisms explain purchase intention, and under
what conditions human-like design helps or harms
persuasion.

1.1 Review questions

RQ1: Which interaction-related, human-like,
and expressive virtual-human cues have been
empirically linked to purchase intention in digital
commerce? RQ2: Which cognitive, affective, and
relational mechanisms carry those effects? RQ3: How
strong is the evidence that perceived value and
emotional engagement operate as general mediators?
RQ4: Which boundary conditions, countereffects, and
methodological limitations qualify the findings?

II. CONCEPTUAL BOUNDARIES

2.1 Interactivity is a bundle of affordances

Across the evidence base, interactivity is not
a single dosage variable. It includes response speed
and relevance, conversational contingency, proactive
assistance, social language, perceived control,
category specialization, personalization, and the
ability to sustain a coherent exchange. Appearance
and emotional display may make these affordances
socially legible, but they are not interchangeable with
reciprocal interaction. This distinction matters
because static virtual influencers can evoke parasocial
relations without responding in real time, whereas a
chatbot can be highly responsive with minimal visual
embodiment.

2.2 Mechanism families

Four mechanism families were coded.
Evaluative mechanisms include credibility, expertise,
trust, usefulness, value, and customer experience.
Affective mechanisms include pleasure, arousal,
eeriness, empathy, flow, and emotional attachment.

Relational mechanisms include social presence,
telepresence, parasocial interaction, homophily,
intimacy, and willingness to follow

recommendations. Engagement was retained as a
separate bridging construct because studies variously
treated it as attention, platform activity, perceived
involvement, or a durable relationship state.

2.3 Purchase intention

Purchase intention was accepted when reported as a
distinct outcome for the promoted product, service,
brand, retailer, or platform. Adoption, reuse,
following, engagement, attitude, and willingness to
recommend were coded only as intermediate or

adjacent outcomes. This rule prevents a positive
reaction to a virtual human from being mistaken for
evidence of purchase conversion.

III. METHODS

3.1 Protocol and reporting

The review was reconstructed in accordance
with PRISMA 2020 [l]. The protocol was not
prospectively registered; therefore, all reproducibility
materials are reported in the manuscript appendices:
exact queries and filters, record-level screening
decisions, full-report exclusion reasons, study-level
extraction, and criterion-level quality judgments. The
SPIDER logic informed the definition of sample,
phenomenon, design, evaluation, and research type

[4].

3.2 Information source and search strategy

OpenAlex was used as the reproducible
bibliographic index because its application
programming interface exposes work-level titles,
abstracts, authors, venues, publication dates, and
persistent identifiers [2]. The search was executed on
11 August 2026 and was restricted to English-
language journal articles dated 1 January 2015
through 31 December 2025. Nine phrase pairs
combined purchase intention with virtual influencer,
digital human, virtual human, chatbot, conversational
agent, Al avatar, virtual assistant, virtual agent, or
recommendation agent. Exact strings and hit counts
are given in Appendix C.

The nine queries returned 191 records. DOI
or OpenAlex-identifier deduplication removed 11
records, and normalized-title review removed three
additional duplicate reports, leaving 177 unique
reports. Every included citation had a unique DOI
and an internally consistent title—author—journal
record. Publisher landing pages or authorized
metadata records were consulted when the index
record lacked an abstract, sample detail, issue year, or
complete author name.

3.3 Eligibility criteria

A report was included when it: (a) was a
peer-reviewed empirical journal article; (b) studied
consumers or prospective consumers in e-commerce,
social commerce, live commerce, digital banking, or
closely related online retail; (c) examined a human-
like digital agent with a conversational,
representational, or socially interactive role; (d)
reported purchase intention separately; and (e) tested
at least one interaction-related, evaluative, affective,
or relational pathway relevant to the review
questions. English reports published from 2015
through 2025 were eligible. Reviews, conceptual
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papers,  non-consumer  settings, = non-human
recommendation algorithms, studies without an
extractable purchase-intention outcome, and reports
without sufficient information for reliable extraction
were excluded.

3.4 Screening and data extraction

Screening was conducted in two passes with
a standardized decision form. Title/abstract screening
retained borderline records for report-level review.
Full-report decisions used one primary exclusion
reason, archived by source row in Appendix C. One
reviewer completed the reconstruction and then
repeated the decision audit against the final eligibility
criteria; the absence of independent duplicate
screening is treated as a review limitation.

The extraction matrix recorded study
identifier, citation, agent type, commerce context,
sample, design, focal cue, mechanism, purchase-
intention finding, and principal limitation. Where a
paper reported multiple experiments, the article—not
each experiment—was the unit of inclusion. Findings
were coded as positive, null, negative, non-linear, or

conditional, with counterevidence preserved rather
than converted into a simple vote count.

3.5 Quality appraisal and synthesis

Methodological quality was appraised with a
five-domain matrix informed by MMAT 2018 [3]:
design fit; sampling/recruitment; measurement or
stimulus  validity; analysis and handling of
confounding/missingness; and reporting or mixed-
method integration. Ratings were Yes (Y),
Partial/unclear (P), or No (N). Following MMAT
guidance, no overall numeric score was calculated.
Partial ratings were assigned conservatively when the
accessible report did not support a confident Yes
judgment.

Meta-analysis was not attempted because
agent forms, manipulations, mechanism measures,
comparison groups, and outcome operationalizations
were too heterogeneous. The synthesis therefore
combines structured descriptive counts with
mechanism-focused narrative comparison. Counts
overlap when one study contributes to more than one
mechanism family.

PRISMA 2020 study-selection flow

Search executed 11 August 2026; publication window 2015-2025
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Primary studies included in qualitative synthesis
(n=42)
18 chatbot/assistant studies
24 virtual influencer/streamer studies

Counts are generated from the archived query log and row-level screening-decision file

Figure 1. PRISMA 2020 flow for identification, screening, retrieval, eligibility, and inclusion.
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IV. FINDINGS
4.1 Corpus and methodological profile

Forty-two primary studies met all criteria
[11-52]. Eighteen examined embodied agents,
chatbots, virtual assistants, or digital-human service
agents; 24 examined virtual influencers, digital
endorsers, or virtual streamers. Publication
accelerated sharply: 36 of the 42 articles appeared
from 2023 through 2025. The coded designs
comprised 18 survey-dominant studies, 16
experiment-dominant studies, and eight qualitative,
mixed-method, computational, or configurational
studies.

The evidence is geographically concentrated
in East and Southeast Asia, especially China, with
smaller clusters from the United States and Europe.
Most outcomes were self-reported intentions after a
short scenario, remembered interaction, or social-
media exposure. Longitudinal purchasing records and
repeat behavioral observations were rare. This profile
supports mechanism discovery but limits claims
about sustained conversion.

Quality appraisal produced a consistent
pattern. All 42 studies used a design appropriate to
their stated question and all reported measures or
stimuli that were broadly aligned with their
constructs. However, sampling was rated Partial in 40
studies because of convenience recruitment, single-
country cohorts, student or generational restrictions,
or incomplete recruitment reporting.
Analysis/confounding was Partial in 18 studies,
principally because cross-sectional mediation was
interpreted in a causal sequence. Reporting or mixed-
method integration was Partial in five studies. No
study was excluded solely for quality, but weaker
evidence was down-weighted in interpretation.

4.2 Dialogue quality, responsiveness, and
personalization

Seventeen studies tested interactivity-related
cues. The most reproducible result was not that more
interaction is always better, but that coherent and
diagnostically useful interaction improves evaluation.
Product-specialist embodied agents increased
expertise, information credibility, website trust, and

purchase intention [11,12]. Responsiveness and
conversational tone improved satisfaction and
engagement [15], while perceived contingency

supported information and social gratifications and
then engagement [16]. Proactive chatbot responses
reduced psychological distance and improved
performance expectancy [26].

Several findings qualify this positive pattern.
A single-chatbot interface generated greater social
presence and trust than an unlabeled multi-chatbot

interface [18], and ingratiating double-tap cues did
not improve purchase intention even though
inspirational language did [21]. Warm versus
competent communication also depended on the
consumer’s regulatory focus or trait similarity
[25,27]. These studies indicate that interaction
quality, role clarity, and person—agent fit matter more
than the number or sheer frequency of interactive
cues.

Personalization was often discussed but
seldom isolated. The clearest configurational
evidence came from an Al digital-human study in
which responsiveness and personalization primarily
built pleasure and trust rather than exerting reliable
direct effects [24]. Accordingly, the corpus does not
justify treating personalization as a universally
established antecedent; it remains a plausible but
under-isolated affordance.

4.3 Cognitive and evaluative mechanisms

Trust or credibility appeared in 24 studies
and was the most stable evaluative bridge. Chatbot
credibility, competence, anthropomorphism, social
presence, and informativeness predicted trust, which
in turn predicted purchase intention [13]. Information
credibility and chatbot adoption were central in a
Vietnamese survey [20]. Among virtual influencers,
textual social cues worked through attractiveness,
homophily, and credibility [39], while moral virtue
and cognitive experience enhanced credibility and
parasocial relations [44]. Human-like source design
therefore tends to matter when it supplies usable
evidence of expertise, reliability, or relational safety.

The evidence for perceived value is
narrower than the original manuscript claimed. Lo
Presti and colleagues showed that chatbot exposure
shifted hedonic and utilitarian value perception across
two product types [14]. L& modeled perceived
usefulness upstream of adoption and purchase
intention [20]. Image realism influenced the social
value of gift endorsement [35], and playfulness and
expertise represented hedonic and utilitarian inputs to
trust [42]. Cao and colleagues directly integrated
multidimensional perceived value with consumer
engagement and purchase intention [49]. These
studies support value-related mechanisms, but they
do not establish one common perceived-value
mediator across agent forms.

Customer  experience and
provide adjacent but non-equivalent
Satisfaction carried communication quality to
purchase and reuse intentions [22], customer
experience linked chatbot gratifications to intention
[23], and flow affected purchase intention both
directly and through trust and satisfaction [51].

satisfaction
evidence.
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Treating these constructs as interchangeable with
perceived value would overstate construct
convergence.

4.4 Affective and relational mechanisms

Twenty-four studies examined an affective
or relational mechanism, and 13 specifically tested
social/telepresence or parasocial processes. The
direction was generally positive but the constructs
were heterogeneous. Engagement linked chatbot
contingency to brand intimacy and purchase intention
[16]; emotional attachment transmitted source-
attribute effects among Chinese Gen Z consumers
[32]; mimetic desire and brand attachment carried
virtual-influencer attractiveness to purchase intention
[36]; and empathy connected a virtual influencer’s
smile with authenticity and purchase intention [41].

Presence was a recurring relational bridge.
Likeability, responsiveness, and animacy worked
directly or indirectly through social and telepresence
in live commerce [31]. Anthropomorphism supported
warmth, competence, and willingness to follow [34],
while other work linked anthropomorphism to
social/telepresence and then purchase intention [45].
Parasocial interaction contributed to flow, trust,
satisfaction, and intention [51]. Qualitative evidence
further showed how repeated intimate interaction can
create resonance and attachment within a specific
fandom [47].

These findings do not support emotional
engagement as a single mediator. Short-lived pleasure
and arousal [24,28], perceived engagement during a
chatbot exchange [27], social-media engagement
[15,16], empathy [41], flow [51], and durable
attachment [32,36,47,52] are different organismic
states. A defensible synthesis is that affective and
relational mechanisms form a family of pathways
whose relevance depends on interaction duration and
commercial context.

4.5 Embodiment, realism, and emotional
expression

Sixteen studies examined human-likeness or
anthropomorphism. Effects were not monotonic.
Hyperrealistic animated chatbots increased eeriness
and reduced trust [19], and medium-realistic virtual
influencers generated the strongest algorithmic
aversion in a U-shaped pattern [40]. Cartoon digital
endorsers outperformed realistic ones for gifts to
older adults through perceived social value [35].
Virtual influencers were also less effective than
human influencers for products requiring proximal
sensory imagination [33]. These findings reject a
design rule of maximizing realism.

Emotional  expression was  similarly
conditional. A smile usually increased empathy and
authenticity, but a non-smiling influencer was more
persuasive for competence-positioned brands [41].
Social-oriented streamer language fit experience
products better, whereas task-oriented language better
signaled competence for search products [38].
Narrative configuration and digital-human style
altered arousal and presence in eco-product
promotion [37]. Expression is effective when it is
credible, product-congruent, and consistent with the
agent’s role.

4.6 Counterevidence and boundary conditions

Thirty studies reported a meaningful
boundary condition, null path, negative effect, or non-
linear result. Consumers sometimes described virtual
influencers as authentically fake but still withheld
purchase responses when similarity, authenticity, or
parasocial connection was weak [29]. In live-
streaming comparisons, virtual influencers were
generally lower than human influencers in warmth,
trust, usefulness, and dialogue quality [30].
Entertainment did not predict flow in one virtual-
influencer model [51], novelty reduced purchase
intention in another [49], and several proposed
moderators were nonsignificant [52].

The recurring boundaries were realism and
uncanny-valley reactions, product and sensory fit,
consumer traits and prior experience, influencer—
product or brand fit, source credibility, platform
conventions, culture, privacy, and disclosure. The
practical implication is not to ask whether virtual
humans work in general, but which cue—-mechanism—
context configuration produces a credible and useful
interaction for a defined audience.
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Evidence-informed mechanism map

Study counts overlap because one study can test more than one mechanism family.

COGNITIVE / EVALUATIVE

Trust and credibility (24)
Value, usefulness, or experience (13) ™
Exact perceived-value testing: sparse

VIRTUAL-HUMAN CUES

Responsiveness and dialogue
Personalization and contingency
Human-likeness and social cues

-~

PURCHASE INTENTION

Warmth and emotional expression

Predominantly self-reported
Very limited behavioral follow-up

AFFECTIVE / RELATIONAL
Engagement, attachment, empathy, -
pleasure, or flow (24)
Social/telepresence or parasocial ties (13)

—

BOUNDARY CONDITIONS AND COUNTEREVIDENCE (30 studies)

Realism/uncanny-valley | product and sensory fit | user traits and experience
Brand/source credibility | platform and culture | privacy and disclosure

Figure 2. Evidence-informed synthesis of virtual-human cues, mechanism families, purchase intention, and
boundary conditions. Counts overlap across mechanism families.

V. DISCUSSION

5.1 Revised interpretation of the evidence

The reconstructed evidence supports a
contingent mechanism chain rather than the earlier
dual-mediator model. Interaction-related and human-
like cues first shape judgments about competence,
credibility, usefulness, safety, or social availability.
Those evaluations may then support satisfaction,
engagement, presence, attachment, or flow before
purchase intention is formed. Some studies test
parallel paths, others test serial paths, and many test
only one segment of the chain. The review therefore
cannot infer that perceived value and emotional
engagement jointly mediate all forms of virtual-
human interactivity.

Trust is the most credible cross-form bridge.
It appears in embodied-agent, chatbot, digital-human,
and virtual-influencer studies and often integrates
cognitive and relational information. Social presence
can make an agent feel available, but that feeling
must usually be converted into credibility,
satisfaction, willingness to follow, or attachment
before it affects intention. This explains why richer
human-like cues sometimes help, sometimes do
nothing, and sometimes trigger discomfort.

Perceived value should be retained as a
focused research proposition, not presented as an
established universal mediator. Direct evidence is

concentrated in a small subset of studies, and many
purported proxies measure different phenomena.
Emotional engagement should likewise be
disaggregated into momentary affect, interaction
engagement, relational attachment, and immersive
flow. This refinement improves construct validity and
makes future effect estimates comparable.

5.2 Theoretical implications

For stimulus—organism-response models,
the findings suggest that the organism stage is layered
rather than unitary. Evaluative states such as
credibility and usefulness can precede affective or
relational states, and serial chains may be more
realistic than two parallel mediators. Social presence
theory remains valuable, but presence is better treated
as a relational affordance that requires downstream
evaluation. Uses-and-gratifications explanations are
strongest when information, social interaction, and
entertainment are measured separately rather than
collapsed into an overall experience score.

Anthropomorphism theory must
accommodate form-specific and non-linear effects.
Appearance, moral virtue, cognitive experience, and
emotionality do not contribute equally [44]. Human-
likeness can increase trust by signaling competence,
but it can also increase eeriness, algorithmic aversion,
sensory  skepticism, or authenticity concerns
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[19,33,40]. A mechanism-by-level account is
therefore more appropriate than a simple positive
anthropomorphism hypothesis.

5.3 Managerial implications

Retailers should optimize role clarity and
response quality before visual realism. A specialist
label, relevant answer, coherent conversational
memory, or appropriately proactive response can
provide stronger evidence of competence than a
highly realistic face. Multi-agent systems require
visible specialization and smooth handoffs;
otherwise, they may reduce social presence and trust.

Emotional and social cues should match the
task. Warm language and smiles are useful in
relational or experience-oriented contexts, while
competent language and restrained expression may fit
search products, financial services, or competence-
positioned brands. Cartoon or clearly synthetic styles
can outperform intermediate realism when they avoid
ambiguity. Firms should test disclosure, privacy
controls, and personalization intensity together
because relational gains may be offset by surveillance
or manipulation concerns.

Evaluation should move beyond engagement
metrics. A credible deployment dashboard should
distinguish answer accuracy, task completion, trust,
satisfaction, purchase conversion, repeat purchase,
complaints, opt-outs, and disclosure comprehension.
Short-term clicks or parasocial attention do not
establish incremental sales or durable customer value.

5.4 Research agenda

Future research should preregister factorial
experiments that separate responsiveness,
personalization, embodiment, disclosure, and

emotional expression. Standardized measures should
distinguish perceived value, usefulness, satisfaction,
presence, interaction engagement, attachment,
empathy, and flow. Longitudinal field experiments
should link exposure to verified purchase and repeat-
purchase behavior, while multi-country designs
should test cultural and platform contingencies.
Studies of generative agents should also report model
version, guardrails, latency, response errors, and
human escalation because these implementation
features may determine consumer outcomes.

5.5 Review limitations

This reconstruction has five limitations.
First, it used one reproducible bibliographic index
rather than multiple subscription databases; coverage
error remains possible despite DOI and publisher-
level wverification. Second, only English journal
articles from 2015-2025 were eligible. Third,

screening and extraction were audited by one
reviewer rather than independently duplicated.
Fourth, some report metadata did not expose every
sample detail, leading to conservative Partial quality
ratings. Fifth, heterogeneity precluded meta-analysis,
and the synthesis remains vulnerable to publication
bias and common-method bias in the primary
literature. These limitations should be considered
when interpreting descriptive study counts.

VI. CONCLUSION

The verified 42-study corpus shows that
virtual-human cues can increase purchase intention,
but not through a universal or uniformly positive
process. The most defensible synthesis is a contingent
sequence in which response quality, role clarity,
human-like cues, and expression shape trust,
credibility, usefulness, experience, presence, and
affective or relational involvement; these states then
influence purchase intention. Trust and credibility are

the most consistent cross-form mechanisms.
Presence, engagement, attachment, empathy,
pleasure, and flow are important but conceptually
heterogeneous.

The evidence does not support the original
claim that perceived value and emotional engagement
are two generally established mediators. Perceived-
value evidence is sparse and often replaced by
adjacent constructs, while emotional engagement
comprises several distinct states. Human-likeness and
expressiveness are also conditional: they can
strengthen persuasion when they fit the product, role,
audience, and brand, but can reduce intention through
eeriness, ambiguity, sensory skepticism, or
inauthenticity. Consequently, virtual-human design
should prioritize credible assistance and contextual fit
over maximum realism or novelty. Stronger

conclusions about sales require longitudinal,
behavioral, = multi-country, and  preregistered
evidence.

DATA AVAILABILITY

The exact search strings, screening counts, full-report
exclusion reasons, 42-study evidence matrix, and
criterion-level quality appraisal are reported in
Appendices A—C.
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sampling

Digital product
endorser

Gift products for older
adults; experiments
N=205, 175, and 127

Instagram virtual
influencer
Female Instagram
users; N=364

Interpretive qualitative
study

Cue: Perceived
artificiality, authenticity,
similarity, and influence
attempts

Exploratory mixed-
method study

Cue: Virtual versus
human influencer

Cross-sectional survey
and PLS-SEM

Cue: Likeability,
animacy, and
responsiveness

Three comparative
survey/experimental
studies

Cue: Endorser type,
attractiveness/expertise,
and product involvement

Multi-study
experimental program
Cue: Virtual versus
human influencer and
proximal versus distal
sensory claims

Cross-sectional survey
and mediation model
Cue: Anthropomorphism

Three between-subjects
experiments

Cue: Cartoon versus
realistic image

Cross-sectional survey
with PROCESS
moderated mediation
Cue: Influencer
attractiveness and
product-endorser fit

Authenticity
judgments;
parasocial
connection

Warmth; trust;
perceived
usefulness;
dialogue quality

Social presence
and telepresence

Emotional
attachment

Perceived sensory
capacity and
mental-imagery
difficulty

Warmth;
competence;
willingness to
follow
recommendations

Perceived social
value

Mimetic desire;
brand attachment

Consumers could accept
strategic artificiality, but
weak authenticity, similarity,
or parasocial ties limited
persuasive and purchase
responses; novelty alone was
insufficient.

Virtual influencers were
generally rated lower on
warmth, trust, usefulness, and
dialogue; warmth predicted
attitude and usefulness
predicted purchase intention,
providing important
counterevidence to
replacement claims.

Likeability and
responsiveness directly
increased purchase intention;
animacy worked indirectly
through presence rather than
directly.

Emotional attachment
transmitted source-attribute
effects to purchase intention,
but the virtual-influencer
advantage depended on
attribute and product-
involvement conditions.

Virtual influencers were less
effective for products
requiring proximal sensory
experience; the disadvantage
weakened for distal senses or
when technology enhanced
sensory plausibility.

Anthropomorphism increased
warmth and competence;
warmth was the stronger
route to willingness to follow,
which in turn supported
purchase intention.

Cartoon endorsers generated
higher purchase intention
than realistic endorsers
through social value;
information framing changed
the effect.

Attractiveness did not directly
predict purchase intention;
mimetic desire and brand
attachment carried the effect,
with product-endorser fit
conditioning direct and
indirect paths.
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S27
Huang et al. (2024) [37]
DOLI: 10.3390/jtaer19030085

S28
Yao et al. (2024) [38]
DOLI:

10.1016/j.jretconser.2024.103872

S29
Yoo et al. (2025) [39]

DOI: 10.1108/jrim-02-2024-0092

S30
Pan et al. (2024) [40]
DOLI: 10.3390/jtaer19040157

S31
Jiang et al. (2025) [41]
DOI: 10.1002/cb.2451

S32
Kim et al. (2024) [42]
DOL:

10.1080/10447318.2023.2300018

S33
Davlembayeva et al. (2025) [43]
DOLI: 10.1111/1467-8551.12839

S34
Dabiran et al. (2024) [44]
DOIL:

10.1016/j.jretconser.2024.103797

Digital-human narrator
Chinese eco-product
promotion; four studies
including EEG

Virtual e-commerce
streamer

Two online
experiments (N=321;
N=292), lab
experiment (N=120),
focus group (N=9)

Human-like virtual
influencer

Fictional social-media
profile; N=265

Virtual live-stream
influencer

Three
anthropomorphism
conditions in live-
commerce scenarios

Virtual influencer
Three online
experiments; total
N=691

Human-like virtual
influencer

Active United States
social-media users;
N=485

Virtual influencer
Social-media
consumers; N=601

Virtual influencer
Instagram/social-media
followers; N=430

Multi-study experiment
with neurophysiological
component

Cue: Anime-like versus
human-like narrator;
alone versus mixed
narrative; sharing
orientation

Mixed-method program
of three experiments and
focus group

Cue: Social-oriented
versus task-oriented
language; product type

Between-subjects
experiment with PLS-
SEM

Cue: High versus low
textual social cues

Multi-experiment design
Cue: Cartoon, medium-
realistic, and
hyperrealistic image

Multi-experiment
mediation and
moderation study

Cue: Smiling versus
non-smiling expression;
brand stereotype

Cross-sectional survey
and structural model
Cue: Playfulness and
content expertise

Survey and fsQCA

Cue: Warmth,
relatedness, interactivity,
competence, empathy,
uniqueness, fairness,
credibility

Cross-sectional survey
and mediation model
Cue: Appearance, moral
virtue, cognitive
experience, conscious
emotionality

Emotional
arousal; narrative
presence

Warmth and
competence

Attractiveness;
attitude
homophily;
credibility

Algorithmic
aversion

Affective and
cognitive
empathy; brand
authenticity

Trust in
influencer; brand
trust

Compliance,
identification, and
internalization

Credibility and
parasocial
relationship

Anime-like narration and
appropriate mixed/sharing
narratives increased arousal,
presence, and eco-product
purchase intention; effects
varied by narrative
configuration.

Social-oriented language
worked better for experience
products, whereas task-
oriented competence was
more diagnostic for search
products; effects depended on
streamer representation.

Textual social cues increased
attractiveness and homophily,
which enhanced credibility;
credibility strongly predicted
purchase intention. Perceived
anthropomorphism moderated
selected paths.

Purchase intention followed a
U-shaped pattern: cartoon and
hyperrealistic images
outperformed medium
realism; algorithmic aversion
mediated the pattern and self-
efficacy moderated it.

Smiling usually increased
empathy, authenticity, and
purchase intention, but a non-
smiling expression was more
persuasive for competence-
positioned brands.

Hedonic playfulness and
utilitarian expertise
strengthened influencer trust,
brand trust, and purchase
intention.

Multiple attribute
configurations produced
influence acceptance and
purchase responses; no single
universal recipe was
supported.

Moral virtue and cognitive
experience improved both
mechanisms; appearance
improved parasocial ties only,
and conscious emotionality
was nonsignificant.
Parasocial ties predicted
intention more strongly than
credibility.
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S35
Lin et al. (2025) [45]
DOI: 10.2224/sbp.13953

S36
Jayasingh et al. (2025) [46]
DOL: 10.3390/jtaer20010017

S37
Liu et al. (2025) [47]
DOL 10.1108/yc-12-2024-2372

S38
Zourrig et al. (2025) [48]
DOL: 10.1111/ijcs. 70013

S39
Cao et al. (2025) [49]
DOL: 10.3390/jtaer20020150

S40
Kim et al. (2025) [50]
DOIL:

10.1080/21639159.2025.2458860

S41

Zhang et al. (2025) [51]

DOL: 10.1108/jfmm-05-2024-
0201

S42

Wang et al. (2025) [52]

DOLI:
10.1016/j.actpsy.2025.105477

Virtual influencer
Social-commerce
consumers; N=408

Al/virtual influencer
Social-media
consumers; N=414

Virtual idol/influencer
(Luo Tianyi)

Chinese fan
communities;
interviews and online
community material

Humanoid virtual
influencer
Japanese Instagram
users; four online
survey studies

Virtual influencer
Chinese Generation Y
and Z consumers;
N=331

Virtual human

South Korean users
with virtual-human
experience; N=297

Virtual influencer
Mainland Chinese
consumers; N=293

Virtual influencer
Chinese Generation Z
consumers across city
tiers; N=403

Cross-sectional survey
and PLS-SEM

Cue: Anthropomorphism

Cross-sectional
questionnaire and SEM
Cue: Credibility,
informative value,
human-likeness,
attractiveness,
entertainment

Phenomenological
interviews plus
netnography

Cue: Authenticity,
entertainment,
aesthetics, and intimate
interaction

Four-study survey
mediation program
Cue:
Anthropomorphism,
animism, warmth,
competence,
attractiveness

Cross-sectional survey
and SEM

Cue: Informativeness,
entertainment, novelty,
and incentives

Cross-sectional survey
and structural model
Cue: Aura and
anthropomorphism

Cross-sectional online
survey and SEM

Cue: Aesthetic value,
entertainment value,
parasocial interaction

Cross-sectional
questionnaire and PLS-
SEM

Cue: Controllability,
interactivity, parasocial

relationship, product fit,

credibility

Social presence
and telepresence

Consumer
engagement

Emotional
attachment;
resonance;
cognitive
consistency

Social presence;
disposition to
follow
recommendations

Perceived value;
consumer
engagement

Perceived
interactivity and
attitude toward the
virtual human

Flow, trust, and
satisfaction

Emotional
attachment; brand
equity as
moderator

Anthropomorphism increased
both presence states, which
supported purchase intention;
brand credibility moderated
the telepresence-intention
link.

Credibility, information
value, and human-likeness
predicted engagement and
purchase intention;
attractiveness and
entertainment increased
engagement but had no direct
intention effect.

Authenticity, entertainment,
and aesthetics cultivated
attachment; intimate
interaction deepened
resonance and brand
recognition, supporting
purchase intention.

Animism, warmth, and
competence helped explain
social presence.
Attractiveness did not bridge
presence to following, but
willingness to follow linked
attractiveness to purchase
intention.

Information, entertainment,
and incentives were positive,
novelty was negative, and
engagement increased both
value and purchase intention;
credibility and generation
altered several effects.

Aura increased perceived
interactivity and
anthropomorphism improved
attitude; interactivity and
attitude supported purchase
intention.

Aesthetics and parasocial
interaction increased flow,
but entertainment did not.
Flow predicted intention
directly and through the chain
flow-trust-satisfaction.

All five characteristics
positively predicted purchase
intention; attachment
amplified interactivity,
parasocial, and credibility
effects, although several
moderation paths were
nonsignificant.
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APPENDIX B. MMAT-INFORMED QUALITY-APPRAISAL MATRIX

Q1 = design fit; Q2 = sampling/recruitment; Q3 = measurement or stimulus validity; Q4 = analysis,
confounding, and missingness; Q5 = reporting or mixed-method integration. Y = Yes; P = Partial/unclear; N =
No. No overall score was calculated.

Principal methodological limitation

SO1 Liew et al. (2018) Student sample and one simulated store constrain external validity.
S02 Tan et al. (2020) Y P Y Y |Y Single website and short exposure; sample representativeness was limited.
S03 Yen et al. (2020) Y P Y Y P Small EEG subsample and cross-sectional self-report path model.

S04 Lo Presti et al.

021) Y P Y 'Y Y | College sample, two focal brands, and short laboratory exposure.

S05 Jiang et al. (2022)

<
<
=<
la~]
=<

Cross-sectional mediation cannot establish temporal causality.

<
la~]
<
la~]
<

S06 Lin et al. (2023) Recall-based single-platform survey and common-method exposure.

S07 Sharma et al.
(2024)

S08 Tan et al. (2022)

~<
ja~
=<
e
=<

Cross-sectional millennial sample and intention rather than behavior.

One interface manipulation and gender-specific effect limit generalization.

S09 Song et al. (2024) Single product scenario and bundled realism/animation manipulation.

S10 Lé (2023) Potential users in one country and cross-sectional causal ordering.

I I
T I R e
I S

S11 Sindhu et al. (2024) Scenario-specific cues and incomplete sample detail in accessible reporting.

S12 Akdemir et al.

<
la~]
<
la~]
<

Single-time self-report data and modest convenience sample.

(2024)

S13 Martinez Puertas et One-country cross-sectional survey; sample details were not fully visible in index
Y P Y P Y

al. (2024) metadata.

Complex multi-method design but limited transparency about sampling in the

S14 Wen et al. (2025) Y .

a~]
~
=
o

S15 Tan et al. (2025) Context-bound communication styles and limited longitudinal evidence.

S16 Meng et al. (2025) Hypothetical scenarios and self-reported intentions.

S17 Choi (2025) Short experimental exposure and trait/prime-specific boundary condition.

S18 Huang (2025) Fintech-only setting and cross-sectional self-report mediation.
S19 Lou et al. (2023) Interpretive sample and no standardized effect estimate.
S20 Wan et al. (2023) Exploratory stimuli and limited generalizability across virtual influencers.

S2

—_

Gao et al. (2023) Cross-sectional single-market evidence and self-reported intentions.

S22 Chiu et al. (2023) Young single-country cohort and substantial exclusions from recruited samples.

e R R
=  ~~ =~ =~ =~ v =~ v =
<< << < < <
R R R R R e
<< << < < <

S23 Zhou et al. (2024) Product- and sensory-specific experimental contexts.

S24 El Hedhli et al.
(2023)

=
=<
=<
s~
=<

Single-period perceptions and purchase intention rather than behavior.

S25 Wang et al. (2023) Narrow gift context and culturally specific stimuli.

S26 Kim et al. (2023) Female-only, cross-sectional Instagram sample.

S27 Huang et al. (2024) Eco-product and China-specific stimuli; multi-component manipulations.
S28 Yao et al. (2024) Predominantly Chinese convenience samples and scenario-based outcomes.
Single fictional influencer and post exposure.

S30 Pan et al. (2024) Image categories may bundle realism with style; outcome remained hypothetical.

S31 Jiang et al. (2025) Static expression manipulation and brand-stereotype specificity.

IR - R R
T I A B B S e B
e B e B B I R I
T I A B B B e B

Y
Y
Y
Y
S29 Yoo et al. (2025) Y
Y
Y
Y

S32 Kim et al. (2024) Online panel, cross-sectional data, and common-method exposure.
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m Principal methodological limitation

S33 Davlembayeva et

al. (2025) Y P Y 'Y | Y | Configurational associations are cross-sectional and not causal.

S34 Dabiran et al.

(2024) Y P Y |P Y | One platform and cross-sectional mediation.

S35 Lin et al. (2025) Y P Y P Y Single-country cross-sectional model and self-reported intention.

(523 062 SJ)a S GEL Y P Y P Y | Cross-sectional social-media sample and self-report measures.

S37 Liu et al. (2025) v P v |y 'p Single idol/fandom and interpretive transferability rather than population

inference.
(823 ($2 SZ)ourrlg el Y P Y | P Y | Instagram users in one country and correlational mediation.
S39 Cao et al. (2025) Y P Y P Y Two cohorts in one country and cross-sectional directionality.
S40 Kim et al. (2025) Y P Y P Y Experienced-user sample in one country and no behavioral outcome.
S41 Zhang et al. (2025) 'Y P Y P Y Single-country cross-sectional path model.
S42 Wangetal. (2025) 'Y P Y P Y | Generation-specific cross-sectional sample and intention outcome.

APPENDIX C. REPRODUCIBLE SEARCH AND FULL-REPORT EXCLUSIONS
C1. OpenAlex queries

Exact phrase query Common filters

English; journal article; publication date 2015-01-01 to 2025-12-31;

virtual influencer" "purchase intention 85 titlo/abstract search
it o s e 3 Enghsh; journal article; publication date 2015-01-01 to 2025-12-31;
title/abstract search
"irtual human" "purchase intention” 5 Enghsh; journal article; publication date 2015-01-01 to 2025-12-31;
title/abstract search
e s 78 Enghsh; journal article; publication date 2015-01-01 to 2025-12-31;
title/abstract search
" . - . - English; journal article; publication date 2015-01-01 to 2025-12-31;
conversational agent" "purchase intention 2 .
title/abstract search
A e Vg s At ! 5 Enghsh; journal article; publication date 2015-01-01 to 2025-12-31;
title/abstract search
"irtual assistant” "purchase intention” 5 Enghsh; journal article; publication date 2015-01-01 to 2025-12-31;
title/abstract search
et gt s s s e 3 Enghsh; journal article; publication date 2015-01-01 to 2025-12-31;
title/abstract search
"recommendation agent" "purchase intention” 3 English; journal article; publication date 2015-01-01 to 2025-12-31;

title/abstract search

C2. Selection counts

Raw records from nine queries 191
DOI/OpenAlex-ID duplicates removed 11
Normalized-title duplicate reports removed 3
Unique reports screened 177
Title/abstract exclusions 111
Reports sought 66
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Reports not retrieved in sufficient English detail 4

Full reports assessed 62
Full reports excluded 20
Studies included 42

C3. Full-report exclusions with primary reason

Artificial intelligent chatbots as brand No extractable virtual-human
promoters: a two-stage structural 10.1108/intr-01-2021-0030 interactivity or relational

equation modeling-artificial neural ’ mechanism; brand-promotion
network approach effectiveness was the focal construct.

The Influence of Message Direction
on Attribute Benefit and Purchase
Intention Applied to the Logical
Design of an Al Chatbot

Message-direction study did not
10.1142/50218001421590540 isolate a human-like agent
mechanism.

Consumer need for employee
interaction was the focal moderator;
no agent-level interactivity
mechanism was tested.

The moderating effect of the need for
interaction with a service employee 10.1016/j.teler.2022.100003
on purchase intention in chatbots

Virtual influencers’ impacts on brand Non-English full report; English
attitudes and purchasing intention of | 10.52558/ism.2021.04.22.1.55 metadata were insufficient for
services and products reliable extraction.

Factors of virtual influencer
marketing influencing Generation Y
consumers' purchase intention in
Malaysia

Broad marketing-factor model
10.1504/ijima.2022.126735 without an extractable interactivity-
to-mechanism pathway.

Message-type/control study did not
report a separable virtual-human
mechanism aligned with the review

Interacting with Chatbots: Message

. 10.1016/j.jbusres.2022.08.012
type and consumers' control

questions.
Is voice really persuasive? The Voice-modality persuasion study
1nﬂ'uence’of modghty in virtual 10.1108/intr-03-2022-0160 focused on modality rather than a
assistant interactions and two human-like commerce agent
alternative explanations pathway.
Someone out there? A study on the Purchase intention was not an
social presence of 10.1016/5.chb.2022.107513 extractable focal outcome in the
anthropomorphized chatbots eligible analysis.

Mixed influencer-type comparison
did not provide a separable
interactivity mechanism for the
virtual condition.

A Study on the Regulatory Fit Effects
of Influencer Types and Message 10.1080/10447318.2023.2232213
Types
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Can Virtual, CGI-Generated,
Influencers Help Sell Products on
Instagram Effects of Perceived
Realism and Disclosure on Brand-
Related Attitudes and Behavioral
Intentions

Can you sense without being human?
Comparing virtual and human
influencers endorsement
effectiveness

Gen Z Travelers in the Instagram
Marketplace: Trust, Influencer Type,
Post Type, and Purchase Intention

Investigating customers’ responses to
artificial intelligence chatbots in
online travel agencies: the
moderating role of product
familiarity

Mere copycat? The effects of human
versus human-like virtual influencers
on brand endorsement effectiveness:

A moderated serial-mediation model

The Impact of Virtual Influencer
Characteristics and Parasocial
Interaction on User’s Brand Attitude
and Purchase Intention

The Power of Virtual Influencers:
Impact on Consumer Behaviour and
Attitudes in the Age of Al

Al or human: How endorser shapes
online purchase intention?

Are social media robot influencers
credible? A cross-continental analysis
in a fashion context

Avatars’ impacts in retail:
a study within regulatory engagement
theory

From Exclusion to Connection: The
Role of Anthropomorphic Chatbots
in Shaping Customer Responses
Post-Social Exclusion

DOI

10.1504/ijima.2023.10059311

10.1016/j.jretconser.2023.103456

10.1177/10963480231180938

10.1108/jhtt-02-2022-0041

10.1016/j.jretconser.2023.103610

10.5392/jkca.2023.23.10.360

10.3390/admsci13080178

10.1016/j.chb.2024.108300

10.1016/j.chb.2024.108447

10.1108/ijrdm-10-2022-0413

10.1080/15332861.2024.2375965

Primary exclusion reason

Early-access duplicate/overlapping
report superseded by the final
indexed article.

Static sensory endorsement
comparison lacked an interaction-
related or relational mechanism
within the prespecified scope.

Tourism marketplace study
combined influencer/post conditions
without a separately extractable
virtual-human pathway.

Primary outcomes concerned OTA
response behavior; purchase-
intention pathway was not
extractable for the focal agent.

Endorser imitation comparison did
not test a reciprocal, social-presence,
or engagement mechanism in scope.

Non-English full report; English
metadata were insufficient for
criterion-level appraisal.

Descriptive/exploratory article did
not provide an eligible causal or
associational pathway to purchase
intention.

General Al-versus-human endorser
comparison, without a virtual-human
interactivity mechanism.

Credibility comparison of robot
influencers lacked an in-scope
interactivity or affective mechanism.

Retail-avatar engagement study did
not isolate a human-like autonomous
agent within the prespecified
definition.

Post-exclusion compensation was the
focal process; ordinary commerce
purchase intention was not
separately extractable.
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C4. Reference-verification checks

All 42 included records contain a unique DOI. Titles, author lists, journal names, years, volumes/issues, and
page or article identifiers were reconciled against the OpenAlex work record and, where fields were incomplete
or inconsistent, the publisher or an authorized bibliographic landing page. One index-level author-name error
was corrected for Wen and Li (2025): the publisher report identifies the first author as Jinpeng Wen. Online-first
and issue years were retained according to the final citation record used in the reference list.
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