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Abstract

This review examines existing research on virtual streamers in live streaming commerce
and digital marketing, identifying key factors that shape consumer responses. Based on
41 peer-reviewed studies and following PRISMA 2020 guidelines, the analysis applies the
CIMCO to synthesize findings through a systematic review. Results highlight three primary
mechanisms—trait-based trust, perceived social presence, and message framing—which
collectively constitute an integrative model explaining how virtual streamers influence
Al-enabled consumer behavior. These elements shape how consumers engage with virtual
streamers across platforms and product types. However, current research is limited by
geographic concentration, reliance on self-reports, and a lack of longitudinal or behavioral
data, which constrains broader applicability. For retailers and platform operators, aligning
avatar traits and communication styles with product categories and consumer expectations
is crucial for effective digital service delivery. Transparency about whether a streamer
is Al or human-operated is also important for maintaining user trust. This review pro-
poses a triadic integration model and offers a foundation for future research on Al-driven
marketing influence.

Keywords: virtual streamers; synthetic media; consumer psychology; Al-enabled persuasion;
systematic literature review

1. Introduction

Virtual streamers, which encompass Virtual YouTubers (VTubers), avatar-based stream-
ers, and Artificial Intelligence (Al) streamers, have introduced a new format of digital
communication and consumer interaction [1]. Once associated with niche platforms like
Bilibili, they are now widely embedded in commercial live-streaming ecosystems such as
Taobao and JD.com [2,3]. In this review, we define virtual streamers as real-time, interactive
agents represented by animated or Al-generated avatars in marketing, entertainment, or
commerce. This term includes both Al-generated and human-operated avatars used in
consumer-facing livestreaming [3-5].

Beyond their growing academic relevance, virtual streamers have been increasingly
adopted across digital retail, live streaming commerce (LSC), and online entertainment
industries. iiMedia [6] suggest that firms have made substantial investments in virtual
streamer technologies, deploying avatar-based or virtual streamers for product promotion,
brand communication, and real-time consumer interaction across major live streaming
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platforms. From the consumer perspective, these virtual streamers have attracted large
and highly engaged audiences, with millions of viewers regularly interacting with them
in live streams [7]. Compared with human streamers, virtual streamers enable firms to
maintain consistent personas, extend operational hours, and scale interactions at lower
marginal costs [8,9]. The rapid expansion of both firm adoption and consumer engagement
underscores the growing importance of virtual streamers as an Al-enabled interface in
contemporary digital markets and highlights the need for a systematic synthesis of existing
empirical evidence on their effects on consumer behavior.

Although virtual streamers have gained rapid industry traction, academic research
remains scattered and lacks theoretical cohesion [10,11]. Existing studies tend to isolate
individual constructs, such as framing effects, trust, or platform engagement, without
a unified framework for understanding their psychological impact [11,12]. This review
responds to this fragmentation by synthesizing empirical findings and offering an inte-
grated model of synthetic agent persuasion. In the current literature, virtual streamers
are often portrayed as avatars designed to engage users through simulated emotional
expression, interpersonal cues, and communicative strategies [13,14]. Their applications
span entertainment platforms (e.g., YouTube, Twitch), commerce platforms (e.g., Taobao
Live, JD.com), and social platforms (e.g., Douyin, Xiaohongshu) [13,15,16].

We systematically review empirical studies related to virtual streamers. Three main
research streams emerge. First, studies explore how emotional versus rational language
affects persuasion [17,18]; however, this stream largely treats message effects in isolation,
often overlooking how such framing interacts with streamer identity or perceived artifi-
ciality. Second, research on social presence and interactivity assumes these mechanisms
operate uniformly across agents [10,19]; yet empirical findings later reviewed in this paper
suggest that social presence may not function as a universal mediator in fully Al-enabled
contexts. Third, others investigate how perceived traits, such as competence, attractiveness,
or authenticity, influence trust and purchase intention [19-21] but often implicitly transfer
assumptions from human streamers to virtual agents without empirically testing their
validity under conditions of known artificiality. Still, critical gaps remain. Demographic
moderators, such as gender and personality, are underexplored. While some studies sug-
gest group differences in responses to virtual streamers [22], comparative validation is
limited. Similarly, cultural variation is rarely addressed, even though regional differences
likely shape engagement and persuasion [19,23]. Platform-specific affordances, such as
those on Bilibili versus Twitch, also require further analysis, as platform context may
moderate the effectiveness of these virtual agents [10,19].

Theoretical integration remains limited. Constructs like narrative transportation [24],
dual processing [25], or mental imagery [26] have seen little application in this context.
Ethical concerns, including transparency, emotional manipulation, and synthetic influence,
are similarly overlooked in most empirical work on virtuality [27,28], an issue we return
to in the discussion when considering the broader implications of these mechanisms.
Nonetheless, several studies contribute important insights. Gong and Sun [17] apply mind
perception theory to show that emotional language affects user perception of agency and
experience [17]. Yu, Teoh [29] use the Stimulus-Organism-Response (SOR) model and flow
theory to demonstrate how interactivity and vividness shape trust [30]. Lots of comments
and experimental data from recent studies show that motivational inference, not content
description, drives consumer response. For instance, the anthropomorphic characteristics
of virtual streamers (e.g., emotional expressiveness, behavioral traits) significantly increase
cognitive trust and purchase intention [20]; this relationship is also mediated by social
presence [31]. Wu and Huang [32] compare communication styles, finding that product-
focused messaging suits utilitarian contexts, while social messaging enhances hedonic
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appeal. These studies illustrate an increasing emphasis on systematic theory-building in
the recent scholarly literature.

Given the rapid growth and conceptual dispersion of this field, a systematic review is
both timely and warranted. This review synthesizes empirical findings from marketing,
consumer psychology, and AI communication to provide a more coherent understanding of
how virtual streamers shape consumer cognition and behavior. It identifies recurring pat-
terns, including the role of trust [2,15,20,29,33-35], social presence [13,36,37], and parasocial
interaction [23,38], while highlighting theoretical and methodological gaps. This model
moves beyond summary to offer explanatory structure. In addition, this review offers guid-
ance for practitioners in marketing, platform strategy, and Al communication. It informs
design choices in avatar traits, message styles, and audience segmentation. More broadly, it
outlines a research agenda that supports the formal development of virtual streamer stud-
ies within consumer behavior scholarship. Therefore, this review aims to systematically
integrate existing empirical research on virtual streamers in consumer contexts. Specifically,
it seeks to answer the following research questions:

1.  How have theoretical models and consumer psychology constructs been applied to
understand consumer responses to virtual streamers?

2. What knowledge gaps exist across platforms, cultural contexts, and user demographics?

3.  How can existing evidence inform an integrative framework for Al-enabled market-
ing communication?

By addressing these questions, this study contributes to the development of a cohesive
theoretical foundation for understanding synthetic persuasion in digital consumer envi-
ronments [20]. This contribution is particularly relevant, as virtual streamers are rapidly
transforming digital retailing practices and redefining how consumers build trust in syn-
thetic media [34]. A clearer understanding of these mechanisms provides strategic value
for retailers and platform designers seeking to integrate Al-driven agents into customer
experience management [23].

2. Methods

To ensure the methodological rigor and transparency expected of systematic literature
reviews in marketing and consumer research, this study followed the PRISMA 2020 guide-
lines [39]. The review protocol was not registered (no PROSPERO/OSF registration). The
completed PRISMA 2020 checklist is provided in the Supplementary Materials, and the
PRISMA 2020 flow diagram is presented in Figure 1. Furthermore, this review incorpo-
rated advanced literature synthesis protocols such as those proposed by Gusenbauer and
Haddaway [40]. While a recent systematic review by Huang and Wang [41] has examined
viewers’ attitudes toward virtual streamers, the present study extends this perspective
by focusing on consumer behavior outcomes across platforms and marketing contexts.
Unlike prior works, this review develops a theoretical model of Al-enabled persuasion
and emphasizes cross-platform mechanisms such as trait-based trust, social presence, and
message framing. The number of articles identified, screened, and included is shown in
Figure 1. We used a two-stage search process, including database searches and citation
searches. Furthermore, to better reflect the complexity of virtual streamer research, this
review adopts the CIMO logic—Context, Intervention, Mechanism, Outcome—as proposed
by Denyer, Tranfield and Van Aken [42] for evidence-based management. However, to
better accommodate the complexity of Al-mediated persuasion in virtual streamer research,
we introduce an expanded version: CIMCO, where C stands for Context, I for Intervention,
M for Mechanism, C for Comparative factors, and O for Outcomes. The CIMCO approach
enhances cross-study comparability and supports the identification of moderating patterns,
offering greater explanatory power for consumer responses to Al-enabled persuasion.
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Figure 1. PRISMA flow diagram of the systematic review search procedure.

2.1. Search Strategy
2.1.1. Literature Search and Study Selection

First, the literature search was conducted using five databases to ensure both disci-
plinary depth and cross-field comprehensiveness. Specifically, Scopus and Web of Science
served as the foundational databases due to their extensive indexing in social science and
communication research. ScienceDirect was included to capture interdisciplinary perspec-
tives; however, non-peer-reviewed grey literature was excluded to maintain methodolog-
ical rigor. Google Scholar was used for cross-validation and forward /backward citation
tracing. This multi-source design aligns with best practices in review coverage advocated
by Gusenbauer [43]. A Boolean search strategy was employed to ensure comprehensive
coverage while maintaining topical relevance. Studies related to virtual streamers and
closely associated constructs were identified using the following query: (“virtual streamer*”
OR “VTuber*” OR “virtual YouTuber*” OR “avatar-based streamer*” OR “virtual anchor*”).
This search was intentionally broad to capture the full scope of research on virtual streamers.
This syntax was adapted as needed for each database. The initial search was completed
on 4 January 2025, and updated on 6 May 2025. Given the recent emergence of this topic,
no publication date limits were imposed, which allowed the inclusion of foundational
literature while prioritizing empirical studies published in the past five years. Second,
authors independently screened all article titles, abstracts, and, when necessary, full texts
for eligibility. Discrepancies were discussed and resolved by consensus.

2.1.2. Eligibility and Filtering Criteria

To ensure relevance and methodological rigor, the following filters were applied:
(a) language: published in English; (b) publication type: only peer-reviewed journal articles
were retained; (c) topical relevance: studies had to explicitly focus on virtual streamers
engaged in livestreaming with interactive features; (d) empirical scope: only studies
reporting original consumer-related data (qualitative, quantitative, or mixed methods) were
included. Studies were excluded if they examined virtual streamers without interactivity,
focused solely on technological development, or lacked empirical data. This filtering
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process aligns with PRISMA 2020 guidelines and ensures consistency with the consumer
behavior research scope.

This eligibility framework ensured the focus remained aligned with the scope of con-
sumer behavior research. Thirty articles were included from the database search. Third,
we identified further records that met the inclusion criteria by reviewing the reference lists
of included articles and conducting citation searches using the “cited by” search option
in Google Scholar. For studies with more than 340 citing articles on Google Scholar, we
searched for “virtual streamer” in the citing articles and reviewed the first 340 results
(sorted by relevance). This recursive strategy ensured the inclusion of relevant yet poten-
tially under-indexed research, in accordance with citation chaining protocols suggested by
Gusenbauer and Haddaway [40]. In this step, an additional 11 articles were included. Of
these, 41 articles met the inclusion criteria and were retained for analysis, corresponding to
a Number Needed to Read (NNR) of 8.6, which is consistent with efficiency benchmarks
reported in systematic review methodology [40].

2.2. Data Extraction

This review applies the CIMO framework [42] and extends it by incorporating com-
parative and additional dimensions (CIMCO) to fit consumer behavior studies. Extracted
variables included publication year; geographic context; platform, such as Taobao Live,
Twitch, and Bilibili; avatar attributes; psychological constructs, such as trust; social pres-
ence; and consumer responses, such as purchase intent. Where data were incomplete or
ambiguous, cross-referencing with other databases and, when feasible, direct author contact
were used to verify details. Analytically, a thematic synthesis approach was employed,
integrating both inductive coding (to identify emergent patterns) and deductive alignment
with pre-existing consumer behavior constructs. Descriptive outcome indicators reported
in prior studies were compared narratively when available, particularly for behavioral
intention measures, without conducting any pooled statistical synthesis. To account for
potential reporting bias, studies lacking null findings or providing minimal methodolog-
ical details were flagged and discussed in the analysis phase. Consistent with PRISMA
recommendations for qualitative systematic reviews, potential risks of bias across studies
were assessed narratively, focusing on selection procedures, reporting transparency, and
methodological heterogeneity. The reliability of the synthesis was further ensured through
iterative coding checks and reviewer consensus rounds. Overall, this method was designed
not only to aggregate knowledge but also to surface thematic gaps and methodological
tensions within this emerging research domain. As this study is a qualitative systematic
review rather than a meta-analysis, statistical sensitivity analyses, subgroup analyses, or
meta-regression were not applicable.

3. Results

The systematic search and screening process resulted in a final sample of 41 peer-
reviewed empirical studies, which formed the basis for the subsequent analyses. The
detailed screening process and reasons for exclusion at each stage are documented in the
PRISMA flow diagram (Figure 1). Figure 2 shows that the majority of research on virtual
streamers was published between 2023 and 2024, indicating a clear upward trend. This
concentration suggests that virtual streamers have recently gained traction as a focal topic in
consumer behavior and human—computer interaction research. The year 2024 accounts for
the highest number of publications, highlighting a period of accelerated scholarly attention.
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Figure 2. The trend of annual publication articles on virtual streamers (Source: Data from Web
of Science).

3.1. Risk of Bias in Studies

Several methodological risks were identified across the reviewed studies. Risk of bias
was assessed using a self-developed checklist and each included study was independently
evaluated by two reviewers. Disagreements were resolved through discussion and, when
necessary, adjudication by a third reviewer. No automation tools were used. Most critically,
none of the 41 included articles provided evidence of pre-registration, nor did they publish
datasets or codebooks, raising concerns about transparency and reproducibility. Only
nine studies, such as Chen and Li [34] and Zhou, Wen [44], reported manipulation checks,
while less than a third, such as Liu, Wang and Wang [4] and Chen and Li [34], included effect
size metrics, limiting the interpretability of effect magnitude. Sampling strategies were
largely convenience-based, with many relying on student samples or platform-specific user
groups [45], which may limit external validity. Moreover, there was notable inconsistency in
construct operationalization, particularly for psychological constructs like “social presence”
and “authenticity” [46,47], where several studies used unvalidated or ad hoc measures.
These design limitations introduce potential bias in internal and external validity and
underscore the need for methodological standardization in this emerging field. These
trends are consistent with broader concerns about replicability in emerging digital consumer
research [48].

3.2. Results of Studies
3.2.1. Platform and Geographic Trends

As shown in Figure 3, the majority of studies (n = 37, 90.2%) were conducted in
China, particularly analyzing Chinese live streaming platforms but not a specific platform
(n=17, 46.3%), Taobao Live (n = 16, 39%), Douyin (n = 5, 12.2%), and Bilibili (n = 2, 4.9%),
indicating the dominance of Chinese platforms in the commercial virtual streamer mar-
ket [45,49]. Only four studies (9.7%) examined platforms outside China, primarily Twitch
and YouTube. A few studies also explore broader social platforms, such as Bilibili [50] and
Xiaohongshu [51], indicating the cross-platform diffusion of virtual streaming technologies.
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Figure 3. Distribution of virtual streamer research by platform. Note: The number of supporting
studies is non-exclusive; some articles support multiple conclusions.

Most studies are based in China, with platforms such as Taobao Live, Bilibili, and
various livestreaming services being frequently studied. This reflects China’s leading role
in the commercial adoption of virtual streamers. While the surge of research activity in
2023-2024 reflects increasing academic interest, this temporal concentration may also signal
a bandwagon effect rather than mature theory-building. As noted by Huang and Wang [41],
much of the existing literature limits theoretical depth and relies heavily on exploratory
studies with limited replicability. Furthermore, the geographic clustering of studies in China
raises concerns about the generalizability of findings in Figure 4. Platforms like Taobao
Live and Bilibili are embedded within distinct socio-technical infrastructures and cultural
expectations, which may not translate to Western or global consumer contexts [49,52].
This poses a risk of overfitting theory to a narrow context. Moreover, few studies conduct
comparative analysis across platforms or regions. For example, while Yu, Teoh [29] touch on
both traditional and social livestreaming platforms, their study still treats cultural variation
as a control rather than a meaningful moderator. To move beyond descriptive mapping,
future research must address whether psychological mechanisms such as trust formation
or social presence operate differently across cultural or technological settings.

40 37
35
30
25
20
15
10

5 1 1 1 1

O I I I I

China UK South Korea Malaysia Indonesia

Figure 4. Country distribution of studies on virtual streamers in LSC.
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3.2.2. Theoretical Trends

Table 1 reveals that the most frequently applied theories were the SOR model [13,29,33,53]
(n =6, 14.6%), followed by Stereotype Content Model [54,55] (n = 3, 7.3%), Social Response
Theory [5] (n = 3,7.3%), and Trust Theory [33] (n =2, 4.9%). Other theoretical models like
Avatar Theory [23] and CASA Theory [54] explain how humans interact with virtual stream-
ers through Al technology. Mind Perception Theory [17] and Social Identity Theory [15]
appeared in fewer studies, suggesting that established psychological theories dominate the
field of virtual streamer research. Some studies combine multiple perspectives, for instance,
integrating Construal Level Theory with Social Identity Theory to enhance explanatory
depth [15]. Conceptually, these dominant lenses map onto the core psychological questions
in virtual streamer research. The SOR model is primarily used to structure how external
cues (e.g., interactivity, vividness) translate into internal states (e.g., trust or social presence)
and downstream consumer outcomes (e.g., purchase intention) [29,50]. Trait-based frame-
works such as Trust Theory and the Stereotype Content Model capture warmth-competence
inferences that underlie credibility judgments of synthetic agents [16,54], whereas Social
Response/CASA Theory views explain why consumers apply social rules to responsive
avatars during live interaction [3,13,37,56]. Together, these theories provide a parsimo-
nious organizing scaffold for this emerging domain, while also indicating where existing
human-centered theories require adaptation to virtual streamers.

3.2.3. Methodological Trends

Methodologically, most studies employ experimental designs [16,17,36,57], including
online experiments, scenario-based simulations, and 2 x 2 between-subjects designs, often
supplemented by surveys or mixed methods. Regarding variable classification, indepen-
dent variables (IVs) typically include streamer types [57,58] and level of anthropomor-
phism [15,20]. Dependent variables (DVs) commonly focus on consumer outcomes such
as purchase intention [13,18,33,54]. In addition, several studies incorporate moderating
variables (MoVs)—such as product type [16,37,59] and streamer type [13,18]. Several stud-
ies incorporated mediating variables such as social presence [13,36,37] and empathy [60],
indicating growing model sophistication.

In summary, although the field demonstrates increasing theoretical diversity, it remains
fragmented and overly reliant on repurposed models from interpersonal communication.
For example, the widespread use of the SOR model across studies [29,30] often limits
theoretical innovation, serving as a generic template rather than a mechanism-building
framework. Similarly, constructs from Trust Theory or Social Presence Theory are frequently
adopted without adaptation to synthetic contexts [13,33]. This tendency to treat virtual
agents as analogous to human influencers glosses over the unique algorithmic attributes
of Al-enabled persuasion, including automation transparency, behavioral realism, and
algorithmic credibility [21,27]. As for methodology, while experiments are prevalent, most
studies rely on scenario-based designs or convenience samples, rarely employing model
comparison, behavioral data, or longitudinal methods. For instance, few studies report
multi-condition comparisons with pre-registered hypotheses [17], and only a minority
incorporate behavioral indicators such as clickthrough or dwell time [59].
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Table 1. Summary of empirical studies on virtual streamers in consumer contexts.

Author/

Theoretical

Year Foundation Method Sample Size Key Variables Key Findings Journal
Anthropomorphism significantly
Social Identity Online scenario Anthropomorphism, ;r;f:feeatsxezisrisgls Evmee;’fre‘gﬂé?sg?;:osl:oh
[15] Theory, experiment, 2 x 2 N = 214 Psychological Distance, the nIie diatine roles of psvcholo iC§1 Computers in
Construal Levels  between-subjects B Trust, Product Type, distance an d%crust Thils? c}kllain & Human Behavior
Theory design Willingness to Accept mediation is significant for utilitarian
products but not for hedonic ones.
Consumer brand forgiveness is
higher when inappropriate remarks
Mixed-methods come from human-powered virtual
approach (secondar 50 867 online Streamer Type (RHS vs. streamers (HPVSs) than from real Journal of Retailin
Meaning Transfer PP . y ! HPVS), Consumer Empathy, human streamers (RHSs). Consumer 3
[58] data analysis and comments; Study 2—4: . . ; and Consumer
Theory situational N =582 Brand Reputation, Streamer  empathy mediates this effect; brand Services
experiments) B Influence, Brand Forgiveness reputation and streamer influence
P moderate it—HPVSs enhance
forgiveness, particularly when
reputation or influence is high.
. . Study 1a: N = 116; Socialness (high vs. low), High-social streamers enhance
[32] Social Response f;ﬂrpi?gii::gfy with Study 1b: N = 122; Social Presence, utilitarian and hedonic value via {Z%Zg;éﬁe:mmh
Theory experiments y Study 2: N = 240; Communication Style, social presence; effects vary by Marketin
p Study 3: N =220 Situation, Experiential Value = communication style and context. 8
I;g,ee_lsga%sesrf? lerocess 10 interviews; Persona Developed a reliable 3-dimension, International
[54] Social Response with ef lora tg)r and 216 (presurvey); Anthro Iomor hism 10-item scale measuring Al virtual Journal of
Theory P y 610 (EFA); 618 (CFA); pomorp ’ streamer traits (persona, Human—Computer
confirmatory factor Interactivity
604 (nomological test) anthropomorphism, interactivity). Interaction

analysis
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Table 1. Cont.
é;tflor/ :(1)11‘;2:1?’:1;:111 Method Sample Size Key Variables Key Findings Journal
Integrity, Ability, Integrity and social presence
Study 1: Survey Benevolence, Predictability,  significantly predict trust; integrity International
rust Theory, - ; Stu : tu N = ; ocial Presence, Perceive rives trust in human streamers, ournal o
[33] Trust Theory, (PLS-SEM); Study 2 Study 1: N =411 Social P Perceived dri in h ] I
SOR Model Mixed-design Study 2: N =160 Enjoyment, Perceived while social presence drives trust and Human—-Computer
experiment (ANOVA) Similarity, Trust, Purchase purchase intention for virtual Interaction
Intention streamers.
(\glliﬁiﬁic-}lf(re E};pe Animal-human-like anchors enhance
wiyiN-27 i, Pemeeovemner
[54] The Stereotype PLS-SEM Study 2: N = 244; Perceived Warmth, . p . .
Content Model Study 3: N = 232 Perceived Competence certainty; all-human-like anchors via  Brand Management
’ Product Tvpe Certaintl of competence for utilitarian
ConsumeZpNe;e ds y products/high-need certainty.
Quantitative study . .
Source using multiple . . Trustworthiness, Expertise, Trustvyorthmess, e.x.p ertise, and
s . . 300 virtual live ) L attractiveness positively affect sales,
[11] Credibility regression analysis on . Attractiveness, Interactivity, o L . SAGE Open
streaming rooms . while interactivity negatively
Theory data from Online Sales Performance affects it
300 streaming rooms :
iﬁgﬁgﬂnr:;hgiscz {’hysmal Virtual streamers’ emotional richness
Attractiveness/ Parasocial enhances perceived attractiveness Journal of
Image Transfer _ ) L and PSR, which increases destination  Destination
[44] Theory PLS-SEM N'=400 Ezlsitif;is(};p zlk(ﬂffc)t,iveness attractiveness and visit intention; Marketing &
Visit Intention. Streamer " effects stronger for non-Al and Management
Type, Gender incongruity opposite-gender streamers.
Linguistic Style (social- vs. Social-oriented language enhances
Mixed-methods Study 1: N =321, task-oriented), Product Type urchase intentiongviag erceived Journal of Retailin,
[16] Stereotype research combining Study 2: N = 292; (experience vs. search), va armth and com etenfe for and Consimer 3
Content Model experiments and focus  Study 3: N = 120; Perceived Warmth, Perceived : P . . ,
experience products, especially with  Services

group studies

Focus group: N =9

Competence, Streamer Type
(human-like vs. animated)

human-like virtual streamers.
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Table 1. Cont.
Author/  Theoretical . . .1
Year Foundation Method Sample Size Key Variables Key Findings Journal
Stimulus— Likeability, Animacy, L%keabﬂlty and FeSpOnsiveness .
. . ! directly boost purchase intention; Journal of Retailing
Organism-— _ Responsiveness, Social . g . .
[13] PLS-SEM N =378 animacy acts indirectly via social and  and Consumer
Response (SOR) Presence, Telepresence, i ! ,
. telepresence; effects differ by Services
Framework Purchase Intention
streamer type.
Sensory vs. Non-sensory
Language Three scenario-based Study 1: N = 208; Language, Lapgua}ge .SensoFy language decreases purchase Journal of Retailing
. Study 2: N = 171; Expectancy Violation, intention for Al-backed streamers but
[18] Expectancy experiments and one ) ' . . . and Consumer
Theory focus group study Study 3: N = 254; Streamer Type (Al-backed vs. increases it when the streamer is Services
Focus group: N =8 human-backed), Purchase perceived as human-backed.
Intention
Study 1: N = 155; Langu'age Style (erpotlonal Emotional llsfmgua.ge boosts '
vs. rational), Perceived consumers’ intention to follow advice -
. . . . Study 2: N = 149; . o . . Journal of Retailing
Mind Perception  Five experimental Agency, Perceived via higher perceived mind (agency &
[17] . Study 3: N = 161; . ¢ ; 4 and Consumer
Theory studies Experience, Imagery experience); effects weaken with high .
Study 4: N = 234; o . o e Services
Difficulty, Purchase imagery difficulty or utilitarian
Study 5: N =216 o o
Motivation motivation.
Social Identi Personalization, Human-like Personalization, human-like traits,
Theor (SIT)ty Personality, System Quality,  and system/content quality enhance  Asia Pacific Journal
[38] Ex eriential ! PLS-SEM N =354 Content Quality, Parasocial ~ parasocial interaction and of Marketing and
p Interaction, Experiential experiential value, which improve Logistics
Value Theory .
Value, Brand Image brand image.
Perceived Competence,
Cognition— Perceived Interaction Perceived competence, interaction
Affect-Behavior Quality, Perceived Warmth,  quality, and warmth enhance both Asia Pacific Journal
[61] Model, PLS-SEM N =414 Transactional Psychological =~ TPC and RPC, which in turn increase  of Marketing and
Psychological Contract (TPC), Relational consumers’ purchase intention Logistics
Contract Theory Psychological Contract toward virtual streamers.

(RPC), Purchase Intention
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Innovation
Resistance Innovation Barriers (usage, =~ Low barriers and strong
Theory, Shopping Mixed methods (NCA, value, risk, image, tradition), motivation/affinity drive switching  Journal of Research
[8] Motivation ANN, fsQCA) with N =634 Shopping Motivations to virtual streamers; no single path in Interactive
Theory, online survey (hedonic, utilitarian), but multiple optimal configurations = Marketing
Personality Personality Traits exist.
Theory
Flow Theor Vividness, Interactivity,
Stimulus— Y Aesthetic Appeal, Novelty, Interactivity, novelty, and
[50] Organism-— PLS-SEM N = 274 Streamer Ima.ge—Scene Fit, Image-scene flif enhanc.e enjoyment Kybernetes
Perceived Enjoyment, and concentration, which boost
Response (S-O-R) . . . )
Concentration, Watching watching intention.
Model .
Intention
Form Realism, Behavioral Behavioral realism boosts purchase
Realism, Parasocial intention only when form realism is Journal of Consumer
[23] Avatar Theory Three lab experiments N = 604 Interaction, Relationship low; effect is mediated by parasocial .
. : . . Behaviour
Norm Orientation, Purchase interaction and moderated by
Intention relationship norm orientation.
Virtual and human streamers are
Streamer Type (virtual vs. equally effective for utilitarian
) ) products, whereas human streamers
Study 1: N = 188; human), Product Type . . . .
N ; e T generate higher purchase intention Marketing
Mental Imagery . Study 2: N =217; (hedonic vs. utilitarian); . . .
[57] Quality Theor Four experiments Studv 3+ N = 242- Mental Imagery Quality; for hedonic products via enhanced Intelligence &
y y Yo T 5Ly yr mental imagery quality; this Planning

Study 4: N = 421

Implicit Personality;
Purchase Intention

advantage disappears among
incremental theorists but remains for
entity theorists.
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Professionalism Expectation . C
o Expectation violations in
Violation (PEV), Empathy . .
. L professionalism, empathy, and
Expectancy . . Expectation Violation (EEV), ) : ,
S Online survey; . ; responsiveness increase consumers . 4
[34] Violations Theory N =307 Responsiveness Expectation . o . . .. Behavioral Sciences
PLS-SEM . . . distrust and dissatisfaction, which in
(EVT) Violation (REV); Distrust, . . .
N ) turn lead to discontinuance behavior
Dissatisfaction; .
. - . toward virtual streamers.
Discontinuance Behavior
Human internet celebrities elicit
. Positive Emotions, Negative  stronger positive emotions, trust, and
Emotion Theory, . . . . . .
Emotions, Hedonic Value, purchase intention than Al virtual Journal of Retailing
Trust Theory, Study 1: N = 663; e .
[2] Survey; PLS-SEM Utilitarian Value; Consumer  anchors; Al virtual anchors are and Consumer
Personal Values Study 2: N ~ 300 .
Engagement, Trust; Purchase generally less favored, except among  Services
Theory . . .
Intention consumers with extremely high
hedonic values.
Al streamers can substitute for
Streamer Type (Al vs. human streamers in monetary
human); Consumption Type  engagement under utilitarian
SOR Framework, Linear Mixed Model 924,036.pr0ducts from (gtllltarlan vs. hedonic), Consumpt}on, bqt not in hec'lomc ‘
. . 21,190 livestreaming ~ Time; Monetary Engagement consumption; this substitution effect  Journal of Business
[53] Temporal Scale (LMM), Time-Varying . . . . . ,
. shows across 123 live  (sales, actual sales, pit is short-lived, while Al’s Research
Perspective Effect Model (TVEM) . . .
rooms output), Non-monetary effectiveness in hedonic contexts
Engagement (likes, increases over time, though human
danmaku, followers) streamers consistently outperform Al
in non-monetary engagement.
Virtual streamer coolness enhances
Model (SCM); Coolness Factors Purchase intention primarily through
. increased warmth and competence; .
Stereotype Coolness Theory (attractiveness, subculture, Journal of Retailing
. e . however, subculture does not
[55] Content Model Online survey; N =511 utility, originality); Warmth, enhance warmth. and the effects of and Consumer
(SCM) PLS-SEM; Competence; Purchase g Services

Multi-group analysis

Intention

coolness factors differ depending on
whether virtual streamers perform
alone or with human streamers.
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Author/  Theoretical . . .1
Year Foundation Method Sample Size Key Variables Key Findings Journal
Consumers show higher purchase
intention toward human streamers
. Streamer Type (Al vs. . .
Online survey; human); Perceived Intimac than Al streamers; perceived International
Social Cognitive ~~ ANOVA; PROCESS et . Y intimacy and perceived Journal of
[45] . N =387 Perceived Responsiveness; 4 . .
Theory mediation and . responsiveness mediate this effect, Human-Computer
.- Novelty Seeking; Purchase . .
moderated mediation Intention and novelty seeking moderates both  Interaction
the direct effect and the mediation
paths.
Behavioral, cognitive, and emotional
Appearance, Behavioral, anthropomorphism significantly
Online survev: SEM Cognitive, Emotional enhance purchase intention through
[20] Avatar Theory (AMOS) yr N =503 Anthropomorphism; cognitive trust, whereas appearance  Behavioral Sciences
Cognitive Trust; Purchase anthropomorphism affects purchase
Intention intention directly but does not build
cognitive trust.
Personification of e-commerce virtual
Personification; Utilitarian anchors positively influences
. _ Shopping Value; Hedonic consumer citizenship behavior both
[62] SOR Model Survey; SEM (AMOS) N =343 Shopping Value; Consumer  directly and indirectly through IEEE Access
Citizenship Behavior utilitarian and hedonic shopping
value.
. . Multiple dimensions of Al-oriented
Information Failure; . . . . .
. o live-streaming service failure increase
Functional Failure; System . .
o . ... consumer disappointment and Journal of
Expectancy . . Failure; Interaction Failure; . . Lo .
. . . Survey; PLS-SEM; . ) emotional exhaustion, which in turn  Theoretical and
[63] Disconfirmation . . N =588 Aesthetic Failure; . . . . .
Multi-group analysis ) . . lead to discontinuance behavior; the  Applied Electronic
Theory Disappointment; Emotional

Exhaustion; Discontinuance
Behavior

effects vary by platform type, with
functional/system failures more
salient on commercial platforms.
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In markets with moderate
e information asymmetry, high-quality
. . Product quality; Price; firms achieve more profitable
Signaling Theory, Consumer acceptance level separation by iointly sienalin Journal of
Technology Analytical modeling; . of Al streamers; Information p oY) y SIghaing Theoretical and
[46] . . Not applicable through price and Al-streamer . .
Acceptance Signaling game asymmetry (A); Consumer acceptance level whereas under high Applied Electronic
Model (TAM) belief; Firm profit; p . 81 Commerce Research
Signaling cost asymmetry, separation becomes
& costly regardless of signaling
strategy.
Computer- Platform Type; Perceived Viewing p 11 atfo-rm.s .and perceived
Mediated role of VTuber (idol vs. VTuber roles s1gruf1car1t.ly shap'e
Communication  Mixed methods streamer); Spatial Presence; audwnce presence ar}d 1mmersion,
Survey: N = 1795; . ) . while fanwork experience and
[64] (CMC) Theory, (survey and 4 Social Presence; Immersion; . .. IEEE Access
. ; Interviews: N =10 . voluntary creation motivation
Sense of interviews) Enjoyment Factors; stronelv influence fandom
Community Interaction Types; Fanwork &Y L
Theory Experience engagement and content creation in
VTuber concerts.
Virtual anchors driven by assisted
Al-Human Collaboration Al-human collaboration generate
Type (assisted vs. higher customer engagement than
Uses and Two scenario-based N A0, supervised); Perceived those driven by supervised .
[65] Gratifications experiments; giﬁjy ; E : igg’ Playfulness; Customer collaboration through increased IEZ:SC;::;C Commerce
Theory ANCOVA; yan= Engagement; Humorous perceived playfulness; humorous

Response; Product
Attractiveness;

responses attenuate the difference in
perceived playfulness between the
two collaboration types.
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é;tflor/ :(1)11‘;2:1?’:1;:111 Method Sample Size Key Variables Key Findings Journal
Coolness, congruence, and mind
perception of virtual Al streamers
Appraisal- . . Coolness; Congruence; Mind  increase viewers’ parasocial
X . Scenario-based online . . . . . .
Emotion—Action Perception; Arousal; interaction intention and impulsive .
survey; SEM (ML) . . . L Information Systems
[66] Scheme, . : N =559 Parasocial Interaction buying urge primarily through .
. with Bayesian SEM : Frontiers
Persuasion S Intention; Urge to Buy arousal; these effects are stronger
cross-validation : : 1
Theory Impulsively among viewers with higher
impulsiveness and a more fixed
mindset.
Anthropomorphism and
1. Self-Construal . technophobia jointly shape consumer
Theory Anthropomorphism; . )
. ; aversion to Al virtual streamers
2. Antecedent— Technophobia; Perceived . .
. . . . . through a dual-stage belief process Technological
Belief— Survey; PLS-SEM; Unwarm; Perceived . . . h .
[3] . . N =402 involving negative stereotypes and  Forecasting & Social
Consequence Multi-group analysis Incompetent; Consumer ps . S
. cognitive—emotional evaluations; Change
(ABC) Resonance; Disfluency; Al .
. . these pathways differ between
framework Virtual Streamers Aversion . .
3.CASA Theory independent and interdependent
' consumers.
Consumers interacting with virtual
Big data: . streamers are more inclined to seek
. Streamer Type; Promotional . . .
. 1,960,444 live . promotional information due to
I Multi-method and Product Information . . .
Attribution . comments from . . inferred cost-reduction motives,
research design: three Seeking; Motivation . .
Theory, . . 30 brands; . whereas human streamers trigger Journal of Retailing
. experimental studies . Inference (cost reduction vs. .
[59] Expectation— Experiments: Study 2 L greater attention to product and Consumer
. . and one v service improvement); ¢ L ) .
Confirmation semi-structured N =416, Study 3 Product Categor information; aligning virtual Services
Theory N =613, Study 4 81y streamers with promotional products

interview study

N = 600; Interviews:
N =20

(promotional vs. new
product); Purchase Intention

and human streamers with new
products significantly enhances sales
outcomes.
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Purchase intention is highest when
Social Presence Anchor Type; Message message assertiveness matches
Theor Two scenario-based Study 1: N = 500; Assertiveness; Excitement; anchor type: assertive messages are  Journal of Retailing
[56] Percei}\]/,e d Value experiments and a Study 2: N = 431; Relaxation; Purchase more effective for virtual anchors via  and Consumer
Theor laboratory experiment Study 3: N = 188 Intention; Willingness to Pay; excitement, whereas non-assertive Services
y Perceived Price messages are more effective for
human anchors via relaxation.
Social Presence Scenario-based Interaction type (product vs. Piifﬁ:;;?;iiﬁ;?fn?ﬁf ntC}?rou h
Theory, experiments; ANOVA; Study 1 (Case 1): social); Social Presence; perceive d value for utilitayrian & Journal of Retailing
[37] Perceived Value =~ PROCESS mediation N = 100; Study 2 Perceived Value; Product pro ducts. whereas social interactions and Consumer
Theory, Service-  and moderated (Case 2): N =201 Type (hedonic vs. utilitarian); Iiancrease g urchase intention throueh Services
Dominant Logic = mediation Purchase Intention . P . 5
social presence for hedonic products.
Streamer’s Persona and
Viewer’s Interest—Content Interest and value congruence
Mixed methods: Coneruence: Viewer’s and increase users’ behavioral intentions
Consistency ) ’ ruence; through a chain effect of immersion .
Theorv and semi-structured Interviews: N = 21: Streamer’s Value and attitude while role-plavin Electronic Commerce
[59] y . interviews + ) ’ Congruence; Immersion; o g playms Research and
Dramaturgical . . Survey: N =210 . . ability strengthens the impact of S
questionnaire survey; Attitude; Role-playing . Applications
Theory PLS-SEM Abilitv: Continuous interest congruence but weakens the
Watch}ilhg Intention: effect of persona—content congruence
Gift-giving Intention On IMmMETston.
Personalization of Emotional Personalization, interactivity, and
Expression: Interactivity of authenticity of virtual streamers’
Errlljo tional iEx ression-ty emotional expressions enhance
Empathy Theory, Survey; SEM; Authenticit (I))f Emotiénal players’ empathy and directly Asia Pacific Journal
[60] Emotional Labor  regression-based N =457 Ex ression'yEm athy: increase in-game purchase of Marketing and
Theory moderation analysis P s Bpatiyy willingness; empathy mediates these  Logistics

Emotional Labor;
Willingness to Make In-game
Purchases

effects, while emotional labor further
strengthens the impact of empathy
on purchase willingness.
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Perceived justice significantly
Perceived Justice reduces intrusiveness and privacy
. ] (distributive, procedural, disclosure risks, while both risks Asia Pacific Journal
ustice Theor = interactional); Intrusiveness  increase consumers’ resistance of Marketing an
[67] Justice Theory illl\r]‘l(?y, PLS-SEM and N = 303 ) ional); I . . ;o Marketing and
Risk; Privacy Disclosure intention toward virtual streamers; Logistics
Risk; Resistance Intention privacy disclosure risk emerges as
the dominant predictor of resistance.
Live Streamine Channel Influencer-led modes dominate at
Price: Cross—Pfice Flasticity: low elasticity or low channel share,
Building a game Mark,et Share of Live Y while virtual-anchor-combined
[47] Game Theory model - numerical Not applicable Streaming Channel; mod.es' become optimal when PLoS ONE
simulation (based on Consumer sensitivity to LSC: elasticity, channel share, or consumer
MATLAB (R2024a)) Influencer Anchor: \}/,irtual " sensitivity is high due to lower costs
Anchor; Manufacturer Profit and continuous streaming
advantages.
Accuracy; Interactivity; Perceived usefulness, perceived
Problem—éolvin Abili t’ ) enjoyment, and novelty positively
1. Perceived . ) . & Y influence brand image, which in turn
Value Theor Questionnaire survey; Perceived Usefulness; strongly enhances brand lovalt
[68] Y, PLS-SEM; SEM-ANN N = 336 Perceived Enjoyment; ngly enha yaly Systems
2. Brand Image . : . while Al service accuracy,
two-stage analysis Novelty; Perceived Privacy . - . e
Theory Risk: Brand Imaee: Brand interactivity, problem-solving ability,
Lo eil ¢ 8¢ and privacy risk show no significant
yaly direct effects on brand image.
Personalization; Visibility; Eg;i;gi;i?gﬁ?eﬁ?oflrﬁ:inly
1. SOR Model Mixed methods Susceptll?lhty to through trust in products and
2. Trust Transfer . . Informational Influence; : . .
(questionnaire + Survey: N = 548; : . perceived value, while Cogent Business &
[35] Theory Co-creation Behavior; Trust
3. Social semi-structured Interviews: N = 16 in Products: Trust in ’ personalization, visibility, Management
Exchange Theory interview) Streamers; Perceived Value; informational influence, co-creation

Continuance Intention

behavior, and trust in streamers exert

indirect effects.
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Author/  Theoretical . . ..
Year Foundation Method Sample Size Key Variables Key Findings Journal
. . Live scene characteristics and virtual
Interactivity; Entertainment; ) ..
: streamer attributes jointly enhance
Social Presence; Telepresence; . . .
. . . . . flow experience and trust, whichin  International
Online questionnaire Animacy; Vividness; . . .
1. SOR Model . . turn increase continuous watching Journal of
[29] survey; SEM; N =512 Attractiveness; Intelligence; . .
2. Flow Theory and purchase intentions; gender Human-Computer

Multi-group analysis

Flow Experience; Trust;
Continuous Watching
Intention; Purchase Intention

differences emerge in the strength of  Interaction

several stimulus—organism
relationships.

Note: All studies included in the review explicitly draw on at least one theoretical framework; the listed theories indicate the primary theoretical foundations adopted by each article.
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3.3. Results of Syntheses

The following synthesis summarizes consumer response mechanisms identified in
empirical studies conducted within virtual streamer contexts, rather than treating Al as
a mediating variable in empirical models. The synthesis of the findings revealed three
recurring causal mechanisms through which virtual streamers influence consumer behavior.
First, trait-based perceptions (e.g., warmth, competence) significantly shaped trust and be-
havioral intention across multiple controlled experimental and survey-based studies [33,54],
especially in contexts where avatars exhibited higher levels of anthropomorphism [17,27].
Second, social presence was consistently identified as a psychological mediating mech-
anism, particularly in studies employing experimental designs and validated presence
measures, linking interactivity and engagement within Al-enabled virtual streaming con-
texts, aligning with parasocial interaction theory [37,54]. Third, the effectiveness of virtual
streamer communication was moderated by message framing (emotional vs. rational), with
evidence primarily drawn from scenario-based and context-specific experimental studies,
contingent on product type and consumer motivation [69,70].

However, there is some heterogeneity and unresolved issues across these mechanisms.
While most studies support social presence as a mediator [13,36,37], Yu, Teoh [29] found that
in virtual streamer scenarios “trust” was a more significant mediator than social presence.
Their research demonstrated that the path “Al streamer competence — trust — purchase
intention” was significantly stronger than the social presence — purchase intention path,
suggesting that virtual streamer type may moderate the mediation mechanism selection.

Additionally, while the trait-based mechanism and social presence mechanism align
with established psychological theories, the message framing mechanism provides a more
complex and nuanced view. Emotional and rational framing strategies interact with
influencer type (virtual versus human) in shaping consumer engagement, especially in
LSC’s virtual streamers [71,72]. These findings align with the SOR model, which posits
that external cues (e.g., message style, platform environment) affect internal affective or
cognitive responses, ultimately shaping behavior [73]. Therefore, these three mechanisms
complement each other, covering different stages of the consumer decision-making process—
trust establishment (trait-based), emotional involvement (social presence), and situational
adaptation (framing).

These mechanisms are not mutually exclusive but interdependent, creating a compre-
hensive model of consumer decision-making driven by virtual streamers. The trait-based
mechanism is anchored in Trust Theory, explaining how virtual streamers build initial trust.
The social presence mechanism is based on Social Response Theory, which highlights emo-
tional engagement during interactions. Finally, the message framing mechanism extends
the SOR model, emphasizing the role of external contextual cues (platform, product) in
influencing consumer behavior.

3.4. Reporting Biases

Patterns suggest possible selective reporting within the corpus. None of the articles
explicitly highlighted non-significant main effects in their abstracts or conclusions, despite
several reporting them in the full text [36,45,54]. This may reflect a publication bias favor-
ing significant outcomes. Additionally, only a minority of studies considered alternative
hypotheses or conducted robustness checks [15,30], and notably absent are cross-validated
or longitudinal designs that could test the temporal durability of virtual streamer effects.
Research published in Chinese journals (accounting for over 80% of the sample) showed
less transparency regarding statistical power, manipulation fidelity, or item-scale reliabil-
ity [15,61], further complicating replicability and evidence synthesis comparability. These
reporting practices may distort the perceived robustness of virtual streamer effects.
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3.5. Certainty of Evidence

The overall certainty of evidence is moderate. For core effects, including the influence
of avatar competence and social presence on trust and purchase intention, findings were con-
sistent across studies employing controlled experiments and validated measures [33,36,54].
In contrast, complex effects—such as platform type as a moderator or user-avatar de-
mographic fit—were supported by fewer studies and often exploratory in nature, with
smaller samples and limited generalizability [11,15]. Methodological concerns further
reduce certainty: only a minority of studies reported null results transparently [36], and
few incorporated pre-registration or robustness checks.

Moreover, key constructs such as authenticity, presence, or empathy were operational-
ized inconsistently across studies [15,54], complicating comparisons. No studies conducted
multi-platform replications, and none used behavioral trace data such as purchase logs,
click-through rates, or dwell time. Even studies with robust statistical models [33] often
lacked transparent reporting of statistical power or manipulation checks by using PLS-SEM.
This lack of triangulation weakens confidence in second-order effects. To provide a struc-
tured summary of evidence quality, Table 2 presents the GRADE-based classification of the
reviewed findings.

Table 2. GRADE summary of evidence certainty across key mechanisms.

Evidence
Effect Type Description Source Study Designs GRADE Rating
Count
Avatar competence/social presence Mostly experiments
Core Effects — Trust/purchase intention 18 (RCT, 2 x 2) lolaloboll
Framing Effects Empt1ona1 vs. rational message 10 Mixed (.surveys + N
framing — Engagement/intention experiments)
Moderation Platform type/cultural congruence Exploratory or small
S 6 b 8 A SX QA1
Effects — Path strength variation sample
Mediating Warmth, empathy apd social 1 Model—basec.l /path e
Processes presence as mediators analysis

Note: The number of supporting studies is non-exclusive; some articles support multiple conclusions and the
star symbols indicate GRADE certainty of evidence (visual coding): %% = High, %% %r¥r = Moderate,
Kk veyvere = Low.

To facilitate interpretation, the GRADE ratings reported below explicitly reflect dif-
ferences between conclusions supported by robust experimental evidence such as multi-
study experiments, behavioral data, and those primarily based on exploratory or context-
specific designs.

To increase the certainty of evidence, future research should pursue the following
strategies. First, pre-registration of studies: Clearly define hypotheses, measures, and
analysis plans in advance to avoid selective reporting [74]. Second, cross-platform and
cross-product designs: Validate findings across livestreaming platforms, for example,
Xiaohongshu and YouTube, and product categories to test contextual stability [75]; Third,
incorporation of behavioral data: Use real-world behavior metrics such as click rates,
watch time, or purchase records, in addition to self-reports, to reduce measurement bias
and improve robustness [11,29,60,76,77]. Such improvements will not only strengthen the
scientific validity of virtual streamer research but also enhance its applicability in consumer
behavior and marketing practice [75].
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4. Discussion
4.1. Conceptual Framework and Mechanisms

This review moves beyond summarizing prior studies by offering a conceptual frame-
work to explain how virtual streamers influence consumer behavior, as shown in Figure 4.
The proposed model integrates three mechanisms: trust, presence, and framing under the
CIMCO [17,29,42,45].

The first mechanism, trait-based trust, is widely discussed across the literature. Many
studies agree that perceptions of warmth, competence, and authenticity influence consumer
trust and behavioral intention [2,17,54]. Yet in contexts where users are aware that avatars
are artificial, these assumptions may not hold. Few studies test whether trait inferences
function similarly for virtual and human agents [45,47], suggesting a need to clarify how
authenticity is experienced in mediated environments. Moreover, this pattern suggests
that trait-based trust theories developed for human streamers may have limited direct
applicability in virtual contexts, where perceived authenticity is shaped by users” awareness
of artificiality rather than stable personal attributes.

The second mechanism, presence, is often used to explain emotional engagement and
interaction quality. It is typically treated as a mediator linking interactivity to trust, drawing
on frameworks like parasocial interaction and Social Response Theory [13,29]. However,
definitions and measurements of social presence vary widely, raising concerns about the
assumed universality of its mediating role. Factors such as user expectations, cultural
background, and platform familiarity likely moderate this pathway. For example, Qixuan,
Ning and Xiaoyi [2] find that in fully Al-driven settings, technological credibility outweighs
social presence. This raises the question of whether presence, as originally conceived
in human-to-human communication, applies in the same way to synthetic agents. The
findings indicate that social presence may operate as a context-dependent mechanism
rather than a universal mediator in interactions with LSC’s virtual streamers.

The third mechanism, message framing, addresses how virtual streamers use language
strategically. Studies suggest emotional appeals work better for hedonic products, while ra-
tional messages are more effective for utilitarian ones [16]. While theoretical engagement is
often descriptive rather than generative, with limited development of mechanisms that are
specific to virtual streamer framing and synthetic communicators. Additionally, it remains
unclear how consumers interpret emotional expression from non-human agents. While
emotional language from human influencers is often seen as sincere, similar expressions
from virtual streamers may prompt doubt or skepticism [78,79]. More work is needed to
understand how perceived emotionality functions when the source is algorithmic. This
suggests that established dual-process and persuasion theories may require recalibration
when emotional and rational appeals are delivered by non-human, algorithmic sources.

Across the reviewed studies, several theoretical lenses recur as dominant explanatory
frameworks, most notably the SOR model, Trust Theory, and social response perspectives.
The SOR model is primarily used to structure how external of virtual streamers, such as
interactivity, vividness, responsiveness, etc., translate into internal psychological states
such as trust, social presence, and behavioral outcomes [29,35,50], thereby offering a parsi-
monious causal logic for empirical testing. Trust Theory and the Stereotype Content Model
help explain how warmth and competence inferences underpin credibility judgments of
synthetic agents, while Social Response Theory and CASA Theory account for why users
apply human social rules to responsive avatars [16,54,61]. So, these widely used theories
provide a shared conceptual foundation that enhances comparability and internal coher-
ence across studies, contributing to cumulative knowledge development in this emerging
field. Meanwhile, the reviewed evidence suggests that these human-centered frameworks
are often applied as organizing templates rather than being theoretically extended, high-
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lighting opportunities to improve theoretical proficiency by adapting existing theories to
virtual streamers.

This review therefore goes beyond summarizing these legacy models by critically
examining their applicability to virtual streamers. Traditional human-centered theories
such as the SOR model [16,61] or Trust Theory [2,3,20,33] assume reciprocal intentional-
ity and emotional authenticity—conditions that do not necessarily hold for algorithmic
communicators. To address this limitation, we proposed the Triadic Integration Model
(Figure 5) based on CIMCO.

Context
(Platform, Audience)

Integration

Model {ﬂ \)

F
r

P'-
e

Triadic Integration Model

v
Comparative Factors (Culture, Product Type) J

Al-Enabled Consumer Behavior
(Engagement & Purchase)

Research Foundations

Theoretical Frameworks: Methodologies: Contextual Elements:
SOR, Trust, + Experimental, « Platform, Culture, Ethics
Social Response * Survey,

« Mixed-Methods

Figure 5. CIMCO-based Triadic Integration Model for virtual streamer research. Note: This figure
presents a qualitative synthesis based on the CIMCO framework, summarizing how theory, method,
and context jointly shape virtual streamer research. It represents a conceptual synthesis of research
dimensions rather than a tested causal process model.
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The model builds upon but also extends established frameworks such as the SOR
model, Trust Theory, and Social Presence Theory by explicitly situating these mechanisms
within virtual streamers. Unlike traditional models that assume human-to-human reci-
procity and emotional authenticity [80], the triadic structure conceptualizes persuasion as
a synthetic process emerging from the interaction between algorithmic traits, perceived
presence, and message framing [81,82]. In doing so, the model clarifies how these mech-
anisms jointly operate when communicators are non-human, thus advancing theoretical
understanding of virtual streamer influence beyond existing interpersonal approaches.

4.2. Implications
4.2.1. Theoretical Implications

This review advances theory in consumer behavior and virtual streamer commu-
nication by questioning how human—computer interaction is currently understood in
marketing. Based on the synthesized findings, consumer responses to virtual streamers are
not fully captured by the traditional SOR model, as mediation patterns, framing effects,
and internal state formation vary systematically with perceived agency and awareness
of artificiality [29,30]. Instead, behavior results from a mix of cognitive, emotional, and
contextual factors.

We propose a triadic model of synthetic persuasion that includes trait-based trust,
mediated presence, and contextual framing. This model is directly grounded in the review
findings, which consistently cluster effects around these three mechanisms across different
study contexts. These findings also highlight the limits of applying human-centered
theories like Trust Theory or Source Credibility Theory to digital agents [13,21,27,33].
Many studies treat virtual and human sources as interchangeable, but this assumption
lacks empirical support. Concepts such as authenticity and empathy, therefore, appear to
function as attribution-dependent judgments in Al-enabled settings rather than as stable
interpersonal cues [2,17,54]. Future research should consider developing new constructs
such as synthetic empathy or algorithmic reliability. These concepts should reflect the
unique nature of virtual agents, rather than attempting to replicate human models without
modification [5].

4.2.2. Development of Conceptual Framework

Building on the theoretical implications derived from the synthesized findings, this
review formalizes a conceptual framework to organize how virtual streamers influence
consumer responses. The framework integrates three recurrent mechanisms identified
across the reviewed studies—trust [33], mediated social presence [13,37], and contextual
message framing—as complementary pathways shaping consumer cognition and behavior.
The conceptual framework is illustrated in Figure 5, which summarizes the relationships
discussed in this review.

4.2.3. Practical and Social Implications

From a business and product management perspective, virtual streamers should be
treated not only as communication tools but also as Al-enabled service products that re-
quire strategic design and governance [23,83,84]. First, avatar design should go beyond
visual appeal and focus on psychological impact. Traits such as warmth, competence, and
authenticity affect trust and engagement and should be matched with product type, audi-
ence, and platform environment [2,17,54]. This implies that firms should calibrate virtual
streamer features as part of product strategy, rather than adopting a one-size-fits-all design
across campaigns. Second, the use of human-operated versus Al-generated streamers intro-
duces concerns about transparency. As virtual streamers become more lifelike, disclosing
their nature becomes increasingly important. Users may feel misled if they are unaware
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of whether they are interacting with a human or a machine, especially in emotionally
expressive contexts [85,86]. Finally, emotionally responsive virtual streamers raise broader
ethical and regulatory issues. For instance, anthropomorphic design cues, while enhancing
perceived warmth and trust, can also intensify consumer aversion and misaligned expecta-
tions toward Al virtual streamers, underscoring the double-edged nature of human-like
traits [3]. In addition, emotionally immersive and socially responsive interactions may
reduce consumers’ critical distance [15], complicating transparency [87], privacy disclo-
sure [67], and informed consent in LSC. Therefore, ethical concerns in virtual streamers
are not peripheral but emerge directly from core design and interaction mechanisms [88],
highlighting the importance of clearer disclosure practices and platform-level responsibility
as scale in commercial settings. While this review focuses on marketing, persuasive Al
poses questions around manipulation, informed consent, and the authenticity of digital
interaction [78]. As generative Al becomes more common in commerce, researchers and
policymakers must address the risks it presents. Future work should engage with topics
such as ethical design, platform responsibility, and user protection, particularly in cases
where digital persuasion influences substantial emotional or financial decisions.

5. Conclusions

This review systematically synthesized 41 empirical studies on virtual streamers in
consumer contexts, offering conceptual clarity and critical reflection on a rapidly evolving
domain [40,42]. To our knowledge, this is the first systematic literature review specifically
examining the effects of virtual streamers on consumer behavior outcomes across platforms,
and the first to propose an integrative model of persuasion as enacted through Al-enabled
virtual streamer interfaces in this context [41]. By identifying three core mechanisms—
trait-based trust, mediated social presence, and contextual message framing—the review
moves beyond descriptive summary to propose a coherent explanatory framework for
how virtual streamers influence consumer attitudes and behavior. Across the reviewed
evidence, these mechanisms also show systematic variation by context such as platform
and product setting, user awareness of artificiality /perceived agency, and study design
features, while the overall evidence base remains constrained by geographic concentration
and methodological homogeneity. The findings challenge the uncritical application of
human-centric theories to Al-generated agents, revealing a need for conceptual innovation
tailored to synthetic persuasion. At the same time, practical insights emerge for marketers
and platform designers, particularly regarding avatar design, message strategy, and trust
management. Several limitations, including geographic concentration and methodological
homogeneity, highlight the importance of cross-cultural, behavioral, and longitudinal
research in future work. This work contributes to the emerging sub-field of synthetic
consumer influence by offering an integrative framework and identifying critical avenues
for interdisciplinary research [42].

6. Limitations and Suggestions

While this review offers a comprehensive synthesis of current knowledge on virtual
streamers, it also exposes several limitations that constrain both the robustness and gener-
alizability of existing findings—limitations that simultaneously suggest critical directions
for future inquiry. Foremost among these is the pronounced geographic concentration of
studies in Chinese digital ecosystems. With over 90% of the reviewed literature situated
within Chinese platforms such as Taobao Live and Douyin (See Figure 3), the external
validity of key mechanisms, particularly those related to trust formation and social presence
remains untested across diverse cultural, regulatory, and technological contexts [89,90].
Future research should therefore prioritize cross-cultural comparative studies that examine
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how media ideologies, consumer expectations, and cultural norms influence responses to
virtual streamers [89]. Also, authors should propose future research directions involving
Western or global platforms such as YouTube and Twitch. A second limitation lies in the
methodological homogeneity that characterizes much of the current work. Most studies
rely on self-reported survey data or scenario-based experiments conducted with conve-
nience samples, often students or frequent users of e-commerce platforms [11,15]. While
such designs offer internal control, they do so at the expense of ecological validity. To move
beyond speculative inference, scholars must begin to integrate behavioral trace data—for
instance, clickstreams, purchase logs, or viewing duration—from real-world platforms [91].
A third concern is the lack of theoretical pluralism and construct precision. Constructs
such as “authenticity”, “social presence”, or “empathy” are often employed inconsistently
across studies, frequently without scale validation or theoretical grounding. This concep-
tual ambiguity undermines cross-study comparability and impedes cumulative theory
building [42]. Future work that engages in the development and validation of constructs
tailored specifically to synthetic communicators and theoretical innovation is urgently
needed. Finally, ethical considerations remain largely absent from the current discourse.
While technical efficacy and persuasive effectiveness dominate empirical agendas, there is
a growing need to interrogate the societal and psychological implications of Al-enabled
influence [86]. Future research must explore questions of synthetic persuasion, emotional
manipulation, and the long-term effects of affective computing on consumer agency and
consent [78].
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