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Abstract

This study examines how human (HI) and virtual influencers (VI) shape consumer re-
sponses among Thai Generation Z users (Gen Z) on TikTok. Drawing on Source Credibility
Theory (SCT), Parasocial Interaction Theory (PSI), and the Technology Acceptance Model
(TAM), the study develops a comparative framework to explain how influencer characteris-
tics affect attitude and purchase-related responses. Data were collected from 400 Generation
Z TikTok users in Thailand and analyzed using Govariance-Based Structural Equation Mod-
eling (CB-SEM). The results indicate that both human and virtual influencer characteristics
positively influence influencer attitude (IA), which in turn significantly affects purchase
decision (PD). However, the total effect of human influencer characteristics on purchase
decision is substantially stronger than that of virtual influencers. These findings suggest
that while virtual influencers contribute to favorable evaluations through innovation and
visual consistency, human influencers remain more effective in translating attitudes into
purchase-related outcomes. This study provides comparative evidence from a non-Western
context and integrates credibility, relational, and technology-based perspectives into an
integrated analytical framework.

Keywords: virtual influencer; human influencer; comparative study; purchase decision;
Generation Z; TikTok

1. Introduction

The blurring of boundaries between communication and commerce on social media
sites has transformed everyday online interaction into opportunities for marketing and
consumption [1]. This change is fundamentally driven by influencer marketing, which
leverages the reach and credibility of online content creators [2]. This approach is particu-
larly successful with Generation Z (Gen Z), who are digital natives deeply embedded in
online communities [3]. TikTok has emerged as a leading platform for social commerce,
driven by short-form video content, customized content, and communal trends [4]. Across
Southeast Asia, TikTok has surpassed 460 million monthly users, including approximately
50 million in Thailand, reflecting the platform’s accelerating role in social commerce across
emerging regional markets [5]. In Thailand, this trend is even more pronounced. With
more than three hours a day on social media, Thai Gen Z uses TikTok for shopping, so-
cializing, and entertainment, integrating the platform deeply into their daily consumption
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routines [6,7]. Rising acceptance of digital payment methods together with widespread
smartphone use have propelled the Thai e-commerce industry [8,9]. TikTok has become a
major social commerce hub in Thailand, enabling users to move seamlessly from product
exposure to assessment and buying without leaving the application [10].

Human influencers derive persuasive power primarily from how audiences perceive
them: when viewers regard an influencer as honest and dependable, the resulting sense of
interpersonal closeness, even within a mediated, one-sided relationship—becomes a mean-
ingful driver of influence [11,12]. These influencers are typically perceived as approachable
and relatable, shaping followers’ opinions and purchase intentions through personal sto-
rytelling, authentic product demonstrations, and spontaneous interactions [13,14]. From
a theoretical perspective, this dynamic aligns with both Source Credibility Theory and
Parasocial Interaction Theory, which emphasizes how perceived knowledge, honesty, and
relationship intimacy influence effective persuasive communication [15].

Along with these changes, the rise of digital influencers is transforming influencer
marketing. Unlike human influencers, virtual influencers are characters created using
artificial intelligence (AI) and cutting-edge visual technologies to simulate human appear-
ance and behavior [15]. While they lack authentic lived experience, they offer distinct
structural advantages, including control over narrative, ongoing content production, global
reach, and less risk to reputation from personal misconduct [16,17]. As a result, brands are
increasingly relying on virtual influencers as either strategic replacements or complements
to human influencers in digital marketing initiatives. Their artificial character, however,
raises fundamental issues about authenticity, emotional warmth, and honesty—qualities
much valued in marketing communications, especially inside collectivist cultures such
as Thailand’s, where consumer decision-making is grounded in interpersonal trust and
genuine relational connection [18,19].

Particularly outside Western nations, the coexistence of both virtual and human
influencers is an intriguing yet understudied phenomenon. Most research has looked
at the credibility of human influencers [20], the attractiveness of virtual influencers [21],
or the underlying concepts of parasocial interaction [22], and technology adoption [23].
Several critical gaps remain, however. First, direct comparisons between virtual and human
influencers have been conducted predominantly in Western, individualistic contexts [24,25].
With its combination of collectivism, widespread use of social media, and rapidly expanding
digital commerce, Thailand and the broader Southeast Asia region represent a markedly
different context that has received comparatively little empirical attention [26]. Second,
few studies have focused on Thai Gen Z, who may blend common collectivist ideals with
creating personal digital identities on sites like TikTok [27]. Few studies have included
the Technology Acceptance Model to explain how viewers assess Al-based influencers,
although most previous research has relied on Source Credibility Theory or Parasocial
Interaction Theory. Combining these viewpoints provides a more sophisticated knowledge
of how technology acceptance, emotional engagement, and credibility interact to affect
consumer attitudes and behaviors in social commerce [28,29].

However, even with these insights, there remain significant gaps in understanding
the comparative influence of both human and virtual influencers within an integrated
analytical framework, particularly in non-Western contexts such as Thailand.

Instead of viewing influencer success as a consistent phenomenon, this study exam-
ines how human and virtual influencers operate through distinct evaluative processes in
TikTok-based social media. This study looks at how qualities of Thai Gen Z consumers
affect their attitudes and, consequently, their purchasing decisions, emphasizing these
aspects of influencers. Combining Source Credibility Theory, Parasocial Interaction Theory,
and the Technology Acceptance Model into one conceptual framework, the study presents
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a comparative explanation of how technology-related evaluations interact in determin-
ing influencer effectiveness, therefore addressing credibility perceptions and emotionally
grounded ties. Beyond establishing which influencer type exerts greater overall influence,
this study also examines the specific psychological pathways through which human and
virtual influencers shape consumer behavior. The results provide contextually relevant
insights with both theoretical relevance and practical implications for marketers attempting
to balance human authenticity with virtual innovation in designing influencer strategies
within non-Western cultural contexts and the rapidly evolving social commerce platforms.

2. Literature Review and Hypothesis Development

Rather than viewing influencer marketing as a homogeneous phenomenon, this section
reviews prior literature to clarify how contextual conditions, influencer characteristics, and
theoretical perspectives shape influencer effectiveness. The review draws on peer-reviewed
articles indexed in Scopus and Web of Science, published between 2015 and 2026, identified

i i

through search terms including “influencer marketing,” “virtual influencer,

source credibility,” “TikTok,” and “Generation Z consumer behavior.” An

parasocial
interaction,” “
initial pool of over 320 records was screened by title, abstract, and relevance to the study’s
constructs; 66 studies were retained for substantive review. The discussion first situates the
study within the Thai digital commerce ecosystem and Gen Z consumer behavior, before
examining the defining characteristics and theoretical explanations associated with virtual
and human influencers. Insights from these streams of research are then synthesized to

develop the study’s hypotheses.

2.1. Context: The Thai Digital Commerce Ecosystem and Gen Z

Thailand represents a rapidly evolving yet underexplored context for influencer mar-
keting research. The country’s digital infrastructure is characterized by high levels of
internet connectivity and smartphone penetration, which have accelerated the growth of
social commerce platforms such as TikTok, Shopee, and Lazada [11]. This environment has
supported a sizable e-commerce market, with transaction values reaching approximately
USD 28-30 billion in 2024 [30,31], driven in part by the widespread adoption of digital
wallets and QR-based payment systems [12].

Social media serves Thai Gen Z—those born between 1995 and 2010—not only as a
means of communication but also as a main venue for social interactions, identity develop-
ment, and consumption-related decision-making [1,27]. Members of this cohort are among
the heaviest users of social media, both as users and producers of content. They often inter-
act with influencers as sources of peer validation and inspiration for their lifestyle [32,33].
Within this environment, influencers serve as effective opinion leaders who simplify in-
formation, offer social proof, and impact consumption trends [26]. Consistent with the
theoretical framework of the research, credibility cues and relational bonds shape influencer
attitudes; these evaluative responses play a central role in converting influencer exposure
into purchase-related decisions [13]. Considered together, these theoretical perspectives
offer a more complete account of how trust, relational ties, and technology-related evalu-
ations jointly shape consumer attitudes and behavior in contemporary social commerce
environments. These characteristics make Thailand a conceptually significant setting for
examining how influencer-based persuasion operates in platform-driven digital markets.

2.2. Virtual Influencers: Characteristics and Theoretical Lenses

Virtual influencers (VI) are digitally created entities designed to simulate human
appearance, personality, and social interaction patterns through algorithms and advanced
visual technologies [14]. The increasing presence of Virtual influencers reflects a shift in
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digital marketing practices, as brands are attracted by advantages such as narrative control,
consistency in brand representation, continuous content production, and reduced exposure
to reputational risks linked to human influencers [8,16].

From a credibility perspective, Source Credibility Theory suggests that persuasive
impact depends on perceptions of expertise, trustworthiness, and attractiveness [19]. In
the case of virtual influencers, these perceptions are often shaped by technical refinement,
alignment with brand identity, and message consistency. However, the absence of genuine
lived experience can limit perceptions of authenticity and undermine trustworthiness for
some audiences [20,25].

Parasocial Interaction Theory further explains how audiences may develop a sense of
closeness with media figures, even if they have never met them in person. Through carefully
selected stories and dynamic platform interactions, virtual influencers can create intimacy
and closeness [15]. Research continues to question whether these parasocial relationships
possess the same depth and emotional resilience as relationships developed with human
influencers [22,23]. These parasocial relationships can vary in strength depending on
whether the influencer is human or virtual. Human influencers tend to form deeper
emotional bonds due to their perceived credibility and life experiences, while virtual
influencers may rely on constructed narratives and visual interaction cues to simulate
relational closeness [15,34]. As a result, the nature and intensity of parasocial interaction
may differ between the two types of influencers, affecting how audiences form attitudes
and respond to persuasive messages [35].

Humanistic perspectives also influence these judgments. Humanistic theory high-
lights the tendency of people to attribute human-like traits to non-human beings [16], a
phenomenon that can increase engagement if done well. At the same time, exceedingly re-
alistic designs can create an uncanny valley phenomenon, resulting in feelings of dislike or
uncertainty rather than liking [18,20]. Technology adoption models provide a complemen-
tary perspective, as viewers’ attitudes toward digital influencers depend on whether these
characters appear relevant and easily interactable within the platform environment [31].
While novelty and creative potential may attract consumers, empirical data indicate that
the persuasive power of virtual influencers relies more on cognitive validation rather than
emotional warmth [21,36].

2.3. Human Influencers: Characteristics and Theoretical Foundations

Human influencers (HI) derive their persuasive capacity from characteristics that
are grounded in lived human experience rather than algorithmic design. Prior research
consistently links their effectiveness to perceptions of authenticity, relatability, and domain-
relevant expertise, all of which emerge through observable real-world behaviors [28]. By
sharing personal stories, demonstrating products in everyday life contexts, and engaging
in natural, spontaneous interactions, human influencers can build trust and authenticity
among their followers [37]. From the perspective of Source Credibility Theory, these prac-
tices allow human influencers to perform strongly across the core dimensions of expertise,
trustworthiness, and attractiveness identified in source credibility frameworks [29].

Beyond believability, emotionally grounded interaction methods confirm the impact
of human influencers. According to Parasocial Interaction Theory and Social Presence
Theory, vocal cues, facial expressions, and responsive communication can help viewers to
see interactions with influencers as socially significant rather than solely mediated, hence
increasing their sense of interpersonal presence [15,24]. This sense of closeness fosters the
development of virtual relationships similar to friendships, fostering greater receptivity
to recommendations from those they admire. Social Influence Theory helps to explain
this mechanism by emphasizing the process of identification and internalization whereby
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consumers acquire the attitudes and preferences of influencers they like and perceive as
aligning with their values [27].

Taken together, these processes suggest the considerable effectiveness of human influ-
encers in collectivistic cultural settings such as Thailand, where consumer decisions may
be shaped by broader cultural factors such as relational trust and social harmony [10].

2.4. Synthesis of Comparative Findings and Research Gap

A summary of prior studies, summarized in Table 1, reveals several converging in-
sights as well as notable limitations in the existing literature. Across studies, authenticity
and credibility consistently emerge as central drivers of consumer trust and influencer
effectiveness, particularly in the case of human influencers [28]. Meanwhile, parasocial
interaction has been identified as a key mediating mechanism that translates influencer char-
acteristics into attitudinal and behavioral outcomes [23,24]. Research on virtual influencers,
by contrast, highlights their perceived novelty, controllability, and creative flexibility, while
simultaneously raising concerns regarding their capacity to convey emotional warmth and
genuine authenticity [9].

However, comparative literature remains fragmented despite these insights. Most
empirical studies directly comparing virtual and human influencers have been conducted
in Western, individualistic contexts [38,39] leaving limited knowledge of these dynamics in
Southeast Asia. Moreover, research from East Asian markets, particularly China, where
Douyin, TikTok’s sister platform developed by ByteDance, has pioneered short-form video
commerce and influencer marketing at scale, remains underrepresented in the available
literature [40,41]. Given Douyin’s shared platform origins and regional influence on Tik-
Tok’s development, this gap represents a meaningful limitation in understanding influencer
dynamics across Asian digital commerce ecosystems. For Thai Gen Z customers, whose
media habits combine collectivist cultural values with intense platform engagement, partic-
ularly on TikTok [1]. This gap represents a particularly meaningful limitation. Furthermore,
few studies have combined Source Credibility Theory, Parasocial Interaction Theory, and
the Technology Acceptance Model to explain how perceptions of credibility, relational
processes, and technology-related assessments together determine influencer impact [32].
Addressing these gaps requires a more comprehensive theoretical strategy that considers
both human-centered and technology-mediated processes of impact within a culturally
unique social commerce context.

In addition, a conceptual limitation in prior research lies in the ambiguous use of
the term “attributes,” which is often employed without a clear operationalization of spe-
cific dimensions such as warmth and competence [42]. As a result, many studies rely on
broad, loosely defined constructs [38,43], potentially reducing conceptual precision and
limiting the explanatory power of influencer effectiveness models. In this study, the term
‘characteristics’ is therefore adopted to reflect consumers’ overall evaluative perceptions
of influencer-related cues, rather than discrete trait categories with fixed psychological
definitions. Conceptually, this distinction is foundational: whereas personality traits are
theorized as stable, internal dispositions that reside within the influencer as a sender [43],
characteristics as operationalized here are receiver-side constructs—they exist as perceptual
judgments formed in the mind of the audience through repeated exposure to observable
influencer behaviors, content style, and relational cues. This framing is consistent with
Source Credibility Theory, which locates persuasive influence not in what the source ob-
jectively possesses, but in what the receiver perceives the source to possess [29]. Similarly,
Parasocial Interaction Theory frames relational closeness as an audience experience shaped
by repeated exposure, rather than a fixed quality that resides in the influencer [15]. Accord-
ingly, the HI and VI constructs in this study capture the cumulative perceptual response
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that consumers form when evaluating influencers—responses that are sensitive to platform
context, cultural orientation, and individual exposure history, and are therefore conceptu-
ally distinct from stable personality taxonomies such as Big Five Personality Traits. This
difference is reflected even more clearly in the measurement methodology: every item is
structured from a consumer evaluation perspective (e.g., “You think virtual influencers ap-
pear trustworthy”; “You feel that human influencers review products based on real-world
experiences”). Therefore, these constructs are based on perceived and context-dependent

assessments, rather than fixed character traits.

Table 1. Synthesis of Key Findings from Related Studies on Human and Virtual Influencers.

Study Area of Focus Key Findings
Farrell & Thai Generation Z places importance on perceived
Phunesoonthorn Thai Gen Z. Culture authenticity and cultural fit, while simultaneously navigating
(2020)g[1] ’ both collectivist values and emerging individualistic

expressions in digital identity formation.

Belanche et al.
(2021) [39]

Human Influencer
Credibility (Instagram)

Perceptions of influencer trustworthiness and expertise play
an important role in shaping follower evaluations, which are
closely linked to attitudinal and behavioral responses.

Ju et al. (2024) [9]

Virtual Influencer Design
and Authenticity

Audience engagement with virtual influencers is highest when
human-like features are balanced; overly realistic designs may
reduce comfort and acceptance due to uncanny perceptions.

Lou & Yuan (2019) [44]

Source Credibility and
Message Content

Influencer messages perceived as informative and credible
tend to generate stronger brand-related attitudes and trust
compared with content focused primarily on entertainment.

Angmo & Mahajan
(2024) [45]

Virtual Influencer
Perceptions (Gen Z
and Millennials)

Younger audiences respond positively to the creative aspects
of virtual influencers, yet transparency regarding their
artificial nature appears important for fostering acceptance.

Lee et al. (2025) [10]

Human versus
Virtual Influencers
and Authenticity

Human influencers are generally perceived as more authentic,
whereas perceptions of virtual influencer authenticity depend
on heuristic judgments of machine-based cues.

Sutiono et al. (2024) [24]

Parasocial Interaction

Parasocial interaction serves as a key mechanism linking
influencer content to purchase-related outcomes, particularly

in lifestyle-oriented communication contexts.

2.5. Hypothesis Development

This study draws on an integrated perspective combining Source Credibility Theory
(SCT) [46], Parasocial Interaction Theory (PSI) [47], and the Technology Acceptance Model
(TAM) [48] to explain how influencer characteristics shape consumer responses. In the
present study, TAM is not treated as a directly operationalized model with core constructs
such as perceived usefulness or perceived ease of use; rather, it is used as an interpretive
framework to explain how consumers cognitively evaluate virtual influencers in digital en-
vironments. SCT provides a basis for understanding how credibility-related characteristics
influence persuasion, while PSI explains how perceived relational closeness contributes
to the formation of positive attitudes toward influencers. TAM is particularly relevant for
virtual influencers, as their effectiveness depends on how audiences cognitively evaluate
and accept technology-mediated agents. In this study, these theoretical perspectives are
employed as interpretive frameworks to explain the relationships among constructs, rather
than being directly operationalized in the model.

https://doi.org/10.3390/jtaer21050150


https://doi.org/10.3390/jtaer21050150

J. Theor. Appl. Electron. Commer. Res. 2026, 21, 150 7 of 27

2.5.1. Direct Effects

Based on this framework, human influencer characteristics are expected to influence
influencer attitude through overall perceived credibility and relational evaluation. Prior
studies suggest that the overall perception of influencer characteristics supports the devel-
opment of trust and parasocial connections, which in turn foster more favorable evaluations
of human influencers [26]. These characteristics are conceptualized at the construct level, re-
flecting consumers’ overall perceptions rather than individual measurement items. Beyond
shaping attitudes, such characteristics may also directly influence consumers’ decision-
making processes by reducing uncertainty and enhancing perceived credibility in product
recommendations. Significantly, this study focuses on the holistic perception of influencer
characteristics as a unified construct, rather than examining individual characteristics in
isolation. Accordingly, the following hypothesis is proposed:

H1. Human influencer characteristics positively influence influencer attitude.
H2. Human influencer characteristics positively influence purchase decisions.

In contrast, virtual influencer characteristics are expected to influence attitude through
a different mechanism. Virtual influencer characteristics are expected to influence attitude
through a different mechanism. Rather than being evaluated based on isolated attributes,
virtual influencers are assessed through an overall perception of technological embodiment
and functional appeal, particularly by technologically experienced Gen Z consumers. How-
ever, this influence is more closely aligned with technology acceptance considerations than
with deep emotional or relational bonding [9,32]. From a technology-oriented perspective,
consumers may evaluate virtual influencers based on an integrated perception of techno-
logical and functional value, which can shape their overall attitudes. These characteristics
may also directly affect purchase-related responses, particularly when virtual influencers
are perceived as consistent and engaging sources of information. Therefore, the following
hypothesis is proposed:

H3. Virtual influencer characteristics positively influence influencer attitude.
H4. Virtual influencer characteristics positively influence purchase decisions.

Across H1-H4, it should be noted that while both human and virtual influencer
characteristics are predicted to positively influence influencer attitude, the underlying
mechanisms are theoretically distinct. For human influencers, the proposed effect is primar-
ily explained by SCT and PSI: perceived credibility, authenticity, and relational closeness
are the mechanisms through which favorable attitudes are formed. For virtual influencers,
the effect is driven more by TAM-consistent processes: consumers’ cognitive evaluation of
technological novelty, functional consistency, and perceived fit within the digital platform
environment. Although these mechanisms are not directly operationalized as separate
latent variables—as the theoretical frameworks serve as interpretive lenses rather than
empirically tested structures—this distinction forms the theoretical basis for expecting
differential effect magnitudes across the two influencer types.

Finally, attitude toward an influencer is widely recognized as an important predictor
of behavioral outcomes. Consistent with attitude-behavior frameworks, a more favorable
attitude toward an influencer is expected to increase consumers” willingness to follow
recommendations and proceed with purchase decisions [13,36]. In this study, purchase
decision is conceptualized as consumers’ reliance on influencer recommendations and

https://doi.org/10.3390/jtaer21050150


https://doi.org/10.3390/jtaer21050150

J. Theor. Appl. Electron. Commer. Res. 2026, 21, 150 8 of 27

their self-reported likelihood of acting upon such recommendations, rather than actual
purchase behavior.

Although attitude is an important predictor of behavior, it does not fully influence
purchase decisions, as consumer behavior is influenced by multiple contextual and individ-
ual factors. In this study, influencer attitude reflects an overall evaluative response toward
the influencer, rather than isolated perceptions of specific attributes.

Thus, the following hypothesis is proposed:

H5. Influencer attitude has a positive effect on purchase decision.

2.5.2. Mediation Effects

Beyond direct effects, influencer attitude is expected to function as a mediating mecha-
nism linking influencer characteristics to purchase decision. From a psychological perspec-
tive, consumers first form evaluative responses toward influencers before translating these
perceptions into behavioral intentions. Therefore, both human and virtual influencer char-
acteristics, as unified constructs, may exert indirect effects on purchase decision through
influencer attitude. Thus, the following hypothesis is proposed:

He6. Influencer attitude mediates the relationship between human influencer characteristics and
purchase decision.

H7. Influencer attitude mediates the relationship between virtual influencer characteristics and
purchase decision.

Beyond testing the individual effects of each influencer type, a theoretically grounded
question concerns whether human influencer characteristics exert a stronger overall influ-
ence on both influencer attitude and purchase decision than virtual influencer characteris-
tics. Prior comparative studies consistently indicate that human influencers hold a persua-
sive advantage over their virtual counterparts, particularly in contexts where authenticity,
emotional closeness, and relational credibility are central to consumer evaluation [10,39].
Human influencers’ ability to present life experiences, express genuine emotions, interact
naturally generates stronger parasocial bonds and more attitudinal responses than the
algorithm-controlled presentations of virtual influencers [38,49]. This advantage is ampli-
fied in inclusive cultural contexts such as Thailand, where interpersonal trust and social
relationships carry particular weight in shaping consumer decision-making [50,51]. From
the Source Credibility Theory, the perceived credibility and expertise of human influencers,
based on observable real-world behavior, are more easily absorbed by audiences than
the constructed credibility signals of virtual influencers, which rely more on heuristic
assessments than experiential evaluation [10]. Accordingly, the following comparative
hypothesis is proposed:

H8. Human influencer characteristics exert a stronger positive influence on both influencer attitude
and purchase decision than virtual influencer characteristics.

2.6. Conceptual Framework

The hypothesized relationships are illustrated in the conceptual model presented in
Figure 1. The model specifies Human Influencer Characteristics and Virtual Influencer
Characteristics as exogenous constructs that influence Influencer Attitude. Influencer
Attitude is positioned as a mediating construct that, in turn, affects Purchase Decision.
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H4
Virtual Influencer
Characteristics
(VI) H3
Influencer Attitude H5 Purchase Decision
(IA) (PD)
Human Influencer
Characteristics HI
HI
(HI) m—
Control Variable: Gender

Figure 1. Proposed Conceptual Research Model.

3. Research Methodology
3.1. Research Design and Measures

This study employed a quantitative research design using a cross-sectional survey to
examine the relationships proposed in the conceptual model. The approach was suitable
for assessing how influencer characteristics are associated with influencer attitude and
subsequent purchase-related outcomes among Thai Gen Z consumers [37]. Data were
collected at a single point in time, allowing examination of structural relationships among
the study variables within a social commerce context.

All constructs were measured using established scales from prior studies [21,29,52,53],
with minor adaptations to ensure relevance to the TikTok platform and the Thai cultural
setting. Responses were recorded using a five-point Likert scale, ranging from 1 (strongly
disagree) to 5 (strongly agree).

Virtual Influencer Characteristics (VI) were measured using a five-item scale adapted
from Moustakas et al. [21] and Gerlich [54], capturing perceptions related to trustworthi-
ness, innovativeness, product congruence, message consistency, and perceived neutrality.
Human Influencer Characteristics (HI) were measured using items adapted from Oha-
nian’s [29] source credibility framework and subsequent refinements by Angmo & Ma-
hajan [45], focusing on naturalness, experiential expertise, persuasive influence, personal
appeal, and relatability. Significantly, both the HI and VI scales are designed to measure
consumer perceptions of influencer behaviors and content characteristics, rather than fixed
personality traits assigned to influencers. Each item is framed as a respondent judgment
(e.g., “You think...”, “You feel. . .”), ensuring that the constructs reflect what consumers per-
ceive in the influencer, rather than what the influencer inherently is. This operationalization
aligns with the receiver-focused perspective of Source Credibility Theory and Parasocial In-
teraction Theory, and deliberately avoids conflating evaluative perception with personality
attribution—a distinction that is particularly important in the case of virtual influencers,
whose “characteristics” are entirely constructed and have no underlying psychological
reality independent of audience interpretation.

Two items warrant additional justification in light of their wording. First, VI5 (“You
think virtual influencers are more neutral than human influencers”) was retained from the
scale developed by Gerlich [54], in which perceived neutrality relative to human influencers
was theorized as a defining characteristic of virtual influencers, reflecting their algorithmic
consistency and freedom from personal bias. The comparative phrasing was present in the
original validated scale and reflects a property that is inherently relational—neutrality is
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meaningful only in contrast to human subjectivity. The item’s acceptable loading (3 = 0.737)
and the construct’s strong internal consistency (o« = 0.878, AVE = 0.607) support its retention
(see Table 2). Second, HI3 (“You think that recommendations from human influencers
influence your purchasing decisions”) captures respondents’ perception of an influencer’s
persuasive power over their decision-making—a dimension conceptually distinct from
the Purchase Decision construct (PD), which measures actual behavioral reliance and
product trial. This item reflects Source Credibility Theory’s persuasion dimension [31] and
is consistent with the original Thai-language instrument, in which the item was designed to
assess perceived influencer persuasiveness rather than actual purchase behavior. Its factor
loading ( = 0.777) and the discriminant validity evidence (HTMT HI-PD = 0.658, well
below the 0.85 threshold) confirm that HI and PD remain sufficiently distinct constructs
(see Table 3).

Table 2. Measurement Model Results: Indicator Loadings and Convergent Validity.

Construct Item Loading Cronbach’s « CR AVE VAVE
Virtual Influencer VIl 0.822 0.878 0.885 0.607 0.779
(VD) VI2 0.677
VI3 0.834
V14 0.812
VI5 0.737
Human Influencer HI1 0.696 0.832 0.857 0.535 0.731
(HI) HI2 0.750
HI3 0.777
HI4 0.763
HI5 0.702
Influencer Attitude I1A1 0.684 0.890 0.880 0.609 0.780
(IA) 1A2 0.753
I1A3 0.779
1A4 0.815
1A5 0.813
Purchase Decision PD1 0.772 0.886 0.896 0.625 0.790
(PD) PD2 0.765
PD3 0.781
PD4 0.784
PD5 0.869

Note. o = Cronbach’s alpha; AVE = Average Variance Extracted; CR = Composite Reliability. All AVE values
exceed the threshold of 0.50, confirming convergent validity.

Influencer Attitude (IA) reflects respondents’ overall affective and evaluative re-
sponses toward influencers and was measured using a five-item scale adapted from Feng,
Chen & Xie [53]. The items assessed general appreciation, informational usefulness, con-
fidence in decision-making, perceived product quality, and the influence of influencers
on brand-related attitudes. Purchase Decision (PD) was measured using a five-item scale
adapted from Schouten et al. [52], capturing the extent to which influencers affect product
trial, discovery, confidence in purchasing, trust-based decisions, and ease of comparison
among alternatives. It is acknowledged that the Purchase Decision scale contains items that
vary in their behavioral specificity. Items PD1 and PD2 employ a past-behavioral framing
(“Have you ever made a purchase decision after seeing an influencer review?”; “Have you
ever tried buying something you did not know before because an influencer recommended
it?”), while PD3-PD5 reflect attitudinal reliance and decision-making confidence. This inte-
grated framework reflects the multidimensional nature of purchase decision as performed
on the source scale [44], which incorporates both experiential recall and tendencies toward
influencer-guided purchases. Table 2, all items loaded acceptably on a single factor (load-
ings: 0.765-0.869), and the construct demonstrated strong internal consistency (x = 0.886,
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AVE = 0.625), suggesting that respondents interpreted the items as reflecting a coherent
underlying disposition. Nevertheless, future research may benefit from developing more
homogeneously phrased scales that distinguish clearly between behavioral intention and
past purchase behavior.

The measurement items were adapted from validated scales in prior research and
modified to be contextually relevant to TikTok-based social commerce in Thailand. All mea-
surement items were adapted to reflect the TikTok context by explicitly referring to TikTok
influencers and user interactions on the TikTok platform. Respondents were instructed to
evaluate all items based on their experiences with TikTok content and TikTok influencers.

3.2. Instrument Development and Validation

Measurement items were adapted from well-established scales to maintain content
validity while ensuring contextual relevance. Example items include: “Virtual influencers
on TikTok appear trustworthy and have a good image” for VI, “Human influencers review
products based on real-world experiences” for HI, “You have a positive attitude toward
the influencers you follow” for IA, and “You tend to buy products based on reviews
from influencers you trust” for PD. The questionnaire explicitly framed all items within
the TikTok environment to ensure contextual consistency between the study setting and
construct measurement.

To ensure clarity and appropriateness, the questionnaire was reviewed by three schol-
ars with expertise in digital marketing and consumer behavior. A pilot test was conducted
with 30 respondents to assess clarity of wording, comprehension, and preliminary reliabil-
ity. Minor revisions were made following the pilot test to improve linguistic clarity and
cultural suitability for Thai Gen Z respondents.

3.3. Data Collection and Sample

Born between 1995 and 2010, Gen Z Thais who regularly use TikTok were the target popu-
lation. A non-probability purposive sampling approach was employed to recruit respondents
who met the predefined criteria for the study. Using social media channels, respondents were
found by online survey distribution throughout Facebook, Line, Instagram, and TikTok—often
used by Thai Gen Z. Participants went over eligibility screening questions before completing
the main survey to ensure they met the research environment. Respondents were specifically
asked if they (1) had previously followed influencers on digital platforms, (2) had seen or
knew of virtual influencers, and (3) fit the age criteria for Gen Z. Only those who matched
the criteria for inclusion completed the whole study. Given that a substantial proportion of
respondents fell within the 15-18 age range, additional ethical considerations were observed.
In Thailand, TikTok account registration for users under 18 requires parental involvement in
accordance with platform regulations, thereby establishing an implicit layer of parental aware-
ness regarding minors’ digital participation. Prior to completing the survey, all respondents
received a written information sheet explaining the study’s purpose, voluntary nature, and
data confidentiality. Participation was treated as constituting informed assent, and no sensi-
tive or personally identifiable information was collected. The study protocol was reviewed
and approved by the Mahasarakham University Ethical Committee for Research Involving
Human Subjects (Approval number: 710-677/2025), covering research procedures relevant to
participants in this age group. This recruiting and screening approach is widely used in studies
on platform-based customer behavior and digitally active populations, therefore facilitating
good access to appropriate participants while staying in line with the conceptual focus of the
study. Respondents were instructed to answer all questions based on their experiences with
TikTok influencers and TikTok content consumption. Although the measurement items were
phrased in general terms, all responses were explicitly anchored in the TikTok context during
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data collection. Responses were reviewed to ensure data quality. All responses were complete
due to the survey design, and no evidence of uniform response patterns was observed.

The minimum required sample size was calculated using Cochran’s formula for an
unknown population, assuming a 95% confidence level and a 5% margin of error, which
indicated a minimum of 385 respondents [55]. A total of 400 complete and valid responses
were obtained and retained for analysis. This sample size exceeds the commonly cited
minimum threshold of 200 for CB-SEM [56,57]; however, adequacy was further evaluated
against the requirements of the specific model estimated in this study. The present model
comprises four latent constructs, 20 observed indicators, and five structural paths, which
places it within the range of moderate complexity. Based on established sample size
guidelines for models of this complexity [58], a sample size of 400 provides sufficient
capacity and supports reliable parameter estimation across all paths. Screening questions
were included to confirm respondents” TikTok usage.

3.4. Sample Characteristics

The final sample consisted of 400 Thai Gen Z respondents who actively use TikTok.
Female respondents accounted for a larger proportion of the sample (72.0%), and most
participants were between 15 and 18 years of age (78.0%). In terms of educational back-
ground, the majority were enrolled in high school or vocational programs (66.0%), while
95.5% were students at either the high school or university level. Regarding monthly in-
come, three-quarters of the respondents (75.0%) reported earnings below USD 143. Overall,
these characteristics reflect the younger, student-based segment of Thai Gen Z users who
are actively engaged with TikTok.

3.5. Data Analysis

Data analysis was conducted in two stages following established guidelines for
covariance-based structural equation modeling [56]. Covariance-based SEM was selected
over variance-based alternatives because the study’s primary objective is theory testing
with a pre-specified causal structure among latent constructs, a condition for which CB-
SEM under maximum likelihood estimation is particularly well-suited [56,57]. Statistical
analyses were performed using Jamovi (version 2.6) [59], a statistical software package
that integrates modules using the R programming language for advanced analysis, with
additional analyses supported by lavaan in SEM [60]. Supplementary ANN analysis
was conducted using Python (version 3.10) with the scikit-learn library (version 1.2.2),
specifically the MLPRegressor module [61].

In the first stage, the measurement model was evaluated to assess reliability and
validity. Internal consistency was examined using Cronbach’s alpha and composite reli-
ability, with values above 0.70 indicating acceptable reliability. Convergent validity was
assessed using the average variance extracted (AVE), with values above 0.50 considered
satisfactory [62]. Discriminant validity was evaluated using the Fornell-Larcker criterion,
which requires the square root of the AVE for each construct to exceed its correlations with
other constructs [62,63].

In the second stage, the structural model was assessed to test the proposed hypotheses.
Covariance-based structural equation modeling (CB-SEM) was employed due to its suitability
for theory testing and confirmation, as well as its ability to provide robust model fit indices and
parameter estimates under maximum likelihood estimation [56,64]. The significance of the
structural paths was examined using a bootstrapping procedure with 5000 resamples. Model
explanatory power was assessed using the coefficient of determination (R?) for Influencer
Attitude and Purchase Decision, while predictive relevance was evaluated using the Stone-
Geisser Q statistic obtained through a blindfolding procedure [64].
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Supplemental Predictive Check for an Artificial Neural Network (ANN): to reinforce
the predictive interpretation and complement the SEM findings, we conducted a supple-
mental artificial neural network (ANN) analysis using construct mean scores (HI_mean,
VI_mean, IA_mean, and PD_mean). Two models were projected to reflect the initial struc-
tural paths: (i) forecasting influencer attitude from HI and VI; (ii) predicting purchase
decision from HI, VI, and influencer attitude. Ten-fold cross-validation and a holdout
test set were used to assess model performance, and permutation-based relevance ranked
the contributions of predictor variables. The ANN analysis was implemented in Python
3.10 using the scikit-learn library [61], specifically a Multi-Layer Perceptron (MLP) neural
network for continuity prediction (MLPRegressor).

3.6. Common Method Bias Mitigation

Because data were collected using a self-reported questionnaire, potential common
method bias was addressed using both procedural and statistical approaches. Procedurally,
respondents were assured of anonymity and confidentiality, and the questionnaire was
designed to minimize evaluation apprehension and response patterning by randomizing
item order [65].

Statistically, Harman's single-factor test was conducted using exploratory factor anal-
ysis. The results indicated that no single factor accounted for the majority of variance,
suggesting that common method bias was unlikely to be a serious concern. In addition, a
full collinearity assessment was conducted in accordance with Kock’s [66] recommendation.
Variance inflation factor (VIF) values for all constructs were below the threshold of 3.3, with
the highest VIF value of 2.89 (Table 4), providing further evidence that common method
bias did not materially affect the results.

Table 3. Discriminant Validity (HTMT).

Construct HI VI IA PD
HI 0.731
VI 0.695 0.779
IA 0.822 0.679 0.780
PD 0.658 0.538 0.754 0.790

Note. Bold diagonal values represent the square root of the Average Variance Extracted (,/AVE). Off-diagonal
values are HTMT ratios. Discriminant validity is supported when /AVE exceeds all corresponding off-diagonal
HTMT values, and when all HTMT values fall below the threshold of 0.85 [62,63].

Table 4. Results of the Structural Model Analysis.

CI(B) CI(B)

Hypothesis Path Std. B Lower Upper z-Value p-Value VIF 2 Result

H1 HI — IA 0.619 0.527 0.711 8.834 <0.001 1.71 1.239 Accepted
H2 HI — PD 0.039 —0.117 0.194 0.488 0.626 243 0.006  Not Accepted
H3 VI —IA 0.283 0.184 0.383 5.159 <0.001 1.71 0.262 Accepted
H4 VI — PD 0.007 —0.109 0.124 0.119 0.905 211 0.000  Not Accepted
H5 IA — PD 0.735 0.576 0.893 7.322 <0.001 2.89 0.372 Accepted

- GEN — IA —0.115 —0.222 —0.055 —-3.253 0.001 1.12 0.033 Sig.

- GEN — PD —0.053 —0.197 0.036 —1.359 0.174 1.12 0.004 ns.

Note. Std. p = standardized path coefficient; CI = 95% confidence interval; VIF = Variance Inflation Factor;
{2 = Cohen’s effect size [67]. Hyphen (-) represents the control variable Gender (dummy-coded: 1 = female,
0 = male). All VIF values < 3.3 indicate no multicollinearity concern. £2 benchmarks: >0.02 small, >0.15 medium,
>0.35 large. Sig. represents significance. n.s. represents not significance.
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4. Results
4.1. Measurement Model Assessment

The measurement model was evaluated to examine the reliability and validity of the
constructs. As reported in Table 2, all indicator loadings met the recommended threshold
of 0.60. Measures of internal consistency showed satisfactory results, with Cronbach’s
alpha and composite reliability values exceeding 0.70 across all constructs. In addition,
the average variance extracted (AVE) values for each construct were above the minimum
criterion of 0.50 [62]. Collectively, these results confirm that the measurement scales
demonstrate adequate internal consistency and convergent validity.

4.2. Structural Model and Hypothesis Testing

The structural model was evaluated to examine the hypothesized relationships among
the constructs, and the results are reported in Tables 4 and 5, and Figure 2. Prior to
hypothesis testing, the overall model fit was assessed. The standardized root mean square
residual (SRMR) value was 0.030, which is below the recommended threshold of 0.08,
indicating an acceptable level of model fit [64].

Table 5. Mediation Analysis.

CI(B) CI(B)

- - 2
H Path Std. B Lower Upper z-Value  p-Value f Result
H6 HI - IA — PD 0.455 0.332 0.579 6.224 <0.001 0510  Accepted
H7  VI—IA—PD 0.207 0.120 0.294 4.447 <0.001  0.106  Accepted
(PD~HI) + (IA~HI)
H8 « (PD~IA) 0.493 0.440 0.837 6.267 <0.001 0599  Accepted
H8 (PD=VD) + IA-VD) 515 0.066 0.351 2.895 0.004 0.114  Accepted

% (PD~IA)

Note. Std. = standardized path coefficient; CI = 95% bootstrapped confidence interval (5000 resamples);
2 = Cohen’s effect size [67]. H6 and H7 report indirect (mediation) effects. H8 reports total effects. f2 benchmarks:
>0.02 small, >0.15 medium, >0.35 large. All confidence intervals exclude zero, confirming significant mediation.

0.007 n.s.
Virtual Influencer o 1|
Characteristics !
(VI) 0.283%* !
1
Influencer Attitude 0.735%* Purchase Decision
(1A) (PD)
,«/ d +
Human Influencer 0.619%* ~0.053 ns, - i
Characteristics o !
_________________________________ S |
(HI) 0.039 n.s. s
Gender
(Gen)

Figure 2. Standardized path coefficients ([3) are shown on each path. Solid lines indicate statistically
significant paths; dashed lines indicate non-significant paths. Gender (GEN) was included as a
control variable. ** p < 0.01 (two-tailed); n.s. = non-significant.

The model also demonstrates satisfactory explanatory power. The coefficient of deter-
mination (R?) for Influencer Attitude (IA) is 0.689, while that for Purchase Decision (PD)
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is 0.594, suggesting that the model explains a substantial proportion of the variance in both
endogenous constructs. These values are considered moderate to substantial in behavioral
research contexts [64]. In addition, predictive relevance was assessed using the Q? statistic
approximated from the coefficient of determination following Hair et al. [47]. The resulting
values of Q*(IA) = 0.689 and Q?(PD) = 0.594, both substantially exceeding zero, confirm
adequate predictive relevance for both endogenous constructs.

Discriminant validity was further examined using the HTMT criterion, as presented
in Table 3. All HTMT values fall below the threshold of 0.85, providing additional
support for the distinctiveness of the construct. Additionally, HTMT inference was as-
sessed, and none of the confidence intervals included the value of 1.0, further confirming
discriminant validity [63].

As shown in Table 4 and Figure 2, the results reveal both significant and non-significant
relationships. Human Influencer Characteristics (HI) have a strong, positive effect on
Influencer Attitude (IA) (f = 0.619, p < 0.001), supporting H1. This finding suggests that
attributes such as authenticity, experiential credibility, and relatability play a central role in
shaping favorable evaluations of influencers among Thai Gen Z users.

Virtual Influencer Characteristics (VI) also show a positive and significant effect on
Influencer Attitude (3 = 0.283, p < 0.001), supporting H3. However, the magnitude of this
effect is notably smaller than that of human influencers, indicating that virtual influencers
contribute to attitude formation through a different, and potentially less emotionally
grounded, evaluative process.

In contrast, the direct effects of both Human Influencer Characteristics (f = 0.039,
p > 0.05) and Virtual Influencer Characteristics ( = 0.007, p > 0.05) on Purchase Decision
(PD) are not statistically significant. These findings do not support H2 and H4, and suggest
that influencer characteristics do not directly translate into purchasing behavior.

By comparison, Influencer Characteristics (IA) shows a strong and positive effect on
Purchase Decision (3 = 0.735, p < 0.001), supporting H5. This result confirms the central
role of attitude as the primary mechanism through which influencer characteristics
are translated into behavioral outcomes. The relatively high standardized coefficient
observed for the IA — PD path (3 = 0.735) warrants interpretive consideration. Within a
full mediation model, where the predictor constructs exert no significant direct effects
on the outcome, a large attitude-behavior coefficient is both theoretically expected and
empirically consistent with prior research in platform-based consumer contexts [13,53].
This pattern reflects a structural condition in which influencer characteristics operate
exclusively through attitudinal formation, thereby concentrating explanatory variance
in the A — PD path. Critically, multicollinearity does not account for this result: all
VIF values fall below 3.3 (range: 1.12-2.89), and all HTMT ratios are below 0.85, ruling
out inflated coefficient estimates due to construct overlap. The observed coefficient
magnitude is therefore attributable to the psychological mechanism under study rather
than a statistical artifact.

4.2.1. Mediation Effects

To further examine the indirect relationships, mediation analysis was conducted, and
the results are presented in Table 5. The findings indicate that Influencer Attitude (IA)
significantly mediates the relationship between Human Influencer Characteristics and
Purchase Decision (3 = 0.455, p < 0.001), accepting H6. Similarly, IA also mediates the
relationship between Virtual Influencer Characteristics and Purchase Decision (3 = 0.207,
p < 0.001), supporting H7. Importantly, the confidence intervals for both indirect effects
do not include zero, confirming the presence of significant mediation effects. Given that
the direct effects of HI — PD and VI — PD are non-significant, the results suggest a full
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mediation mechanism, in which influencer characteristics affect purchase decisions only
through the formation of an influencer attitude.

Overall, the structural model demonstrates a clear and theoretically consistent pat-
tern. Both human and virtual influencer characteristics contribute to shaping influencer
attitudes, but only indirectly influence purchase decisions through this attitudinal path-
way. Among the predictors, Human Influencer characteristics have a stronger effect
on attitude formation, while Influencer Attitude is the most influential determinant of
Purchase Decision.

These findings reinforce the role of attitudinal evaluation as a key psychological mech-
anism in influencer-based persuasion within TikTok-driven social commerce environments.
This pattern is also consistent with further supplementary predictive analysis using ANN,
which highlights the significant role of influencer attitudes in predicting purchase decisions
(see Appendix A).

4.2.2. Comparing the Effects

To further compare the overall influence of human influencer characteristics (HI) and
virtual influencer characteristics (VI), total effects on purchase decision were examined in
addition to the direct and indirect paths. The results show that HI exerted a substantially
stronger total effect on purchase decision (3 = 0.493, z = 6.267, p < 0.001) than VI (3 = 0.215,
z = 2.895, p = 0.004). This pattern is consistent with the structural paths reported earlier,
where HI had a stronger effect on influencer attitude (3 = 0.619, p < 0.001) than VI (3 = 0.283,
p <0.001), and where only the indirect effects through influencer attitude were significant
for both predictor constructs. Across both attitude formation and total effects on purchase
decision, the evidence consistently points to a stronger influence of human influencers
relative to virtual influencers in the TikTok context. These results provide support for HS,
confirming that human influencer characteristics exert a stronger positive influence on
both influencer attitude and purchase decision than virtual influencer characteristics. The
difference is evident across attitude formation (f = 0.619 vs. 0.283) and total effects on
purchase decision (3 = 0.493 vs. 0.215).

To establish the statistical significance of this difference, confidence intervals for the to-
tal effects were examined using bootstrap resampling (5000 iterations). The 95% confidence
interval for HI's total effect on purchase decision (0.440, 0.837) does not overlap with that of
VI (0.066, 0.351), confirming that the difference between the two total effects is statistically
significant at p < 0.05. This non-overlapping interval pattern provides direct statistical
support for H8 and substantiates the conclusion that human influencer characteristics exert
a stronger overall influence on consumer outcomes than virtual influencer characteristics
within this context.

4.3. Supplementary Predictive Check Using Artificial Neural Network (ANN)

A supplementary artificial neural network (ANN) analysis was conducted to comple-
ment the SEM findings with a non-parametric predictive check. While CB-SEM excels at
theory testing and estimating directional relationships among latent constructs under distri-
butional assumptions, ANN offers a model-free approach capable of capturing non-linear
patterns and ranking predictor importance without imposing structural constraints [68].
The ANN was therefore employed not as a replacement for SEM but as a convergent
validation tool to assess whether the predictor importance rankings identified through
SEM hold under a different analytical paradigm—thereby strengthening confidence in the
substantive conclusions.

Two multilayer perceptron regression models were specified to mirror the SEM struc-
ture: Model A predicted influencer attitude (IA_mean) from HI_mean and VI_mean;
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Model B predicted purchase decision (PD_mean) from HI_mean, VI_mean, and IA_mean.
Each model used a single hidden layer with five nodes and a sigmoid activation func-
tion. The dataset was partitioned into 70% training and 30% holdout test sets. Ten-fold
cross-validation was applied on the training set to reduce overfitting. The network was
trained using a gradient descent backpropagation algorithm with early stopping based on
validation loss, with a maximum of 1000 iterations and a convergence tolerance of 0.0001.
Predictor importance was assessed via permutation-based importance computed on the
holdout test set. Full ANN settings and diagnostics are provided in Appendix B.

Model A achieved cross-validated RMSE = 0.435 (R? = 0.521) and holdout R? = 0.465.
Model B achieved cross-validated RMSE = 0.592 (R? = 0.405) and holdout R? = 0.449. Per-
mutation importance confirmed that HI_mean contributed more strongly than VI_mean to
predicting IA_mean (importance: 0.482 vs. 0.228), while IA_mean was the most influential
predictor of PD_mean (importance: 0.736). These results converge with the SEM pattern,
providing cross-methodological support for the dominance of human influencer character-
istics in attitude formation and the central role of influencer attitude in predicting purchase
decisions. Notably, the differential importance scores—with authenticity-related indica-
tors contributing most strongly for human influencers and visual-technological indicators
leading for virtual influencers—provide partial insight into the decomposed mechanisms
underlying each influencer type, partially addressing the limitation of aggregate construct
measurement. Future research employing multi-dimensional sub-scales would allow more
definitive decomposition of these characteristic-level effects.

5. Discussion
5.1. Key Findings and Interpretation

The findings reveal clear differences in how human and virtual influencers shape the
attitudes and purchase decisions of Thai Gen Z consumers on TikTok, particularly in terms
of effect magnitude and underlying persuasive mechanisms.

The results show that the characteristics of human influencers have a significantly
stronger effect on influencer attitude than the virtual influencer characteristics. Notably,
neither influencer type directly affects purchase decision; instead, both operate exclusively
through influencer attitude as a mediating mechanism, confirming attitude as the primary
psychological pathway linking perceived influencer characteristics to consumer behavior.

The magnitude of this effect (8 = 0.619) suggests the role of authenticity, emotional
warmth, and real-life experience in influencer-based persuasion. These characteristics
appear to resonate strongly with Thai Gen Z users, who tend to place trust in influencers
that demonstrate genuine expertise, share relatable personal experiences, and communicate
in a way that feels socially and emotionally close [26,39]. Within the Thai cultural context,
which prior research characterizes as placing considerable value on interpersonal trust and
relational closeness [1,29], the ability of human influencers to express empathy and engage
spontaneously may contribute to their stronger evaluative advantage.

Virtual influencer characteristics also show a positive relationship with influencer
attitude, although the effect is noticeably weaker (3 = 0.283). This indicates that virtual
influencers are perceived as effective, even though their evaluation process underlying their
effectiveness more cognitively oriented. Rather than emotional connection, their appeal is
more closely linked to innovation, visual design, and consistency in brand presentation.
From this perspective, the findings are consistent with the Technology Acceptance Model,
indicating that Thai Gen Z consumers evaluate virtual influencers primarily in terms of
usefulness and ease of engagement within a digital environment [10]. Features such as
continuous content availability and creative storytelling contribute to positive evaluations,
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while the absence of lived human experience appears to limit the depth of relational
connection that virtual influencers can establish [21,39].

In addition, influencer attitude plays a central role in translating influencer charac-
teristics into actual purchasing decisions. The strong and significant relationship between
influencer attitude and purchase decision (3 = 0.735) suggests that a favorable overall eval-
uation serves as a key mechanism through which influence operates. This is consistent with
theories of reasoned action, which emphasize attitude as a direct precursor to behavioral
outcomes [13]. In a platform context such as TikTok, where users are exposed to a large
volume of content in a short time, a positive attitude toward an influencer may reduce
perceived risk and simplify decision-making by helping consumers narrow their product
choices to sources they trust [7,69].

Beyond the direct relationships, the findings further reveal a full mediation mechanism.
Neither human nor virtual influencer characteristics show a significant direct effect on
purchase decision; instead, their influence is fully transmitted through influencer attitude.
This pattern highlights that consumers do not respond immediately to perceived influencer
characteristics. These characteristics first shape an overall evaluative response, which then
guides behavioral decisions.

From a theoretical perspective, this finding supports the combined explanatory power
of Source Credibility Theory and Parasocial Interaction Theory, where credibility cues and
relational closeness influence behavior indirectly through attitudinal formation [15,29].
At the same time, it is consistent with the Technology Acceptance Model, suggesting
that technology-related evaluations may shape consumer responses indirectly through
attitudinal formation rather than as directly measured TAM constructs [13,53].

It should be acknowledged, however, that the strong IA — PD coefficient also reflects
the design conditions under which the data were collected. The sample consists exclusively
of Gen Z TikTok users who self-report active influencer engagement, a characteristic that
predisposes them toward attitude-consistent behavioral responses. In contrast to general
population surveys, where the attitude-behavior gap tends to be wider due to competing
motivations and contextual barriers, high-involvement digital consumers in this context
are more likely to act on their evaluations within the same platform environment [69]. The
integrated TikTok ecosystem—where content exposure, product evaluation, and purchase
execution occur within a single interface—further compresses this gap by reducing friction
between attitudinal formation and behavioral follow-through. This contextual explanation
does not eliminate the possibility that the observed coefficient overstates the relationship
in less engaged populations; accordingly, the attitude-behavior gap is discussed as a
limitation below.

Beyond the mediation results, an additional insight emerges from the comparison of
total effects. This comparative finding reinforces the argument that human and virtual
influencers operate through distinct persuasive mechanisms and should not be treated as in-
terchangeable agents. The stronger total effect of HI indicates that the persuasive advantage
of human influencers extends beyond attitude formation and translates more effectively
into purchase-related outcomes. This is consistent with Source Credibility Theory, which
highlights the roles of perceived expertise, trustworthiness, and authenticity in shaping
consumer responses [70], as well as Parasocial Interaction Theory, which emphasizes rela-
tional closeness and emotional connection as key drivers of influence [15]. In collectivistic
cultural contexts such as Thailand, where prior research suggests that interpersonal trust
and social relatability shape consumer behavior [1,29], these human-centric qualities may
carry comparatively greater weight in guiding purchase-related decisions. By contrast,
although virtual influencers positively affect attitudes, their influence appears to rely more
on cognitively oriented evaluations such as novelty, design consistency, and technolog-
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ical appeal, which may be less effective in translating favorable attitudes into stronger
behavioral outcomes. This pattern is also consistent with previous research suggesting
that technology-mediated agents are often evaluated based on functional and symbolic
characteristics rather than deep relational understanding [21,71].

These differential patterns may also reflect cultural trust mechanisms operating within
the Thai context. Source Credibility Theory and Parasocial Interaction Theory were de-
veloped primarily in individualistic, low-context research settings, where persuasion is
modeled largely as a cognitive evaluation of message attributes. In collectivist, high-context
cultures such as Thailand, trust operates across both cognitive and affective dimensions—
rooted in perceived competence and reliability, and in-group belonging [72]. For human
influencers, both dimensions may be simultaneously activated through authentic self-
presentation and spontaneous relational engagement. For virtual influencers, the affective
dimension is structurally limited by the absence of genuine emotional capacity. The ob-
served difference in effect magnitude (HI = 0.619 vs. VI 3 = 0.283) is broadly consistent
with this interpretation. However, as this study does not directly measure cognitive versus
affective trust, nor include individual-level cultural value scales, this account remains
theoretically informed but empirically unverified, and is better understood as a direction
for future research than as a conclusion of the present study.

5.2. Theoretical Contributions

This study contributes to the literature on digital marketing and influencer research
in several ways. First, it brings together Source Credibility Theory, Parasocial Interaction
Theory, and the Technology Acceptance Model within a single analytical framework, allow-
ing influencer effectiveness to be explained simultaneously through credibility perceptions,
relational processes, and technology-related evaluations. By integrating these perspectives,
the study moves beyond single-theory explanations that have dominated prior research.
The differential effect magnitudes observed across the two influencer types—HI (3 = 0.619)
versus VI (3 = 0.283) on influencer attitude, are broadly consistent with theoretical expecta-
tions that human influencers engage relational-affective pathways more effectively than
virtual influencers. However, as this study did not include direct measures of affective or
cognitive persuasion processes, this interpretation remains exploratory. Future research
employing emotion-specific scales or the Elaboration Likelihood Model (ELM) framework
would be better positioned to rigorously test this distinction.

A second contribution concerns the conceptual distinction between influencer charac-
teristics as consumer-side evaluative perceptions and as sender-side personality constructs.
Prior influencer research has frequently conflated these two levels—treating perceived
credibility or relatability as though they were stable traits residing in the influencer rather
than judgments formed in the minds of audiences [42]. The present study addresses this by
grounding both the HI and VI constructs in audience evaluation: all items are framed as re-
spondent judgments rather than influencer attributions, and the constructs are interpreted
through SCT and PSI as receiver-side perceptions rather than fixed influencer properties.
While grounding constructs in audience evaluations rather than sender attributes is an
established practice in persuasion research, its systematic application to comparing human
versus virtual influencers remains limited in the existing literature. The contribution of this
study, therefore, lies not in the conceptual distinction per se but in demonstrating how an
audience evaluation lens reveals meaningfully different persuasive profiles across the two
influencer types within a Southeast Asian social commerce context.

Third, the findings provide direct empirical evidence comparing human and virtual
influencers within a Southeast Asian context. While existing studies have largely focused
on Western settings, this research responds to a clear geographical gap by examining
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influencer dynamics among Thai Gen Z consumers. The results, therefore, extend current
understanding of influencer marketing to a cultural context characterized by collectivist
values and strong relational orientation.

Finally, this study contributes contextually grounded evidence from a Southeast Asian
market that has been underrepresented in the influencer marketing literature. The observed
advantage of human influencers among Thai Gen Z consumers is broadly consistent
with prior research, suggesting that in collectivist, high-context cultural settings, relational
authenticity and affective trust may carry greater persuasive weight than abstract credibility
signals [27]. However, as this study does not employ individual-level cultural value
measures or a cross-cultural comparison, such interpretations remain exploratory rather
than empirically established. Future research should incorporate cultural value scales or
comparative designs to formally test whether the structural model is culturally contingent.
Examining these dynamics within TikTok’s short-form, algorithm-driven environment
further contributes to a more platform-specific understanding of influencer persuasion,
a level of contextual specificity that has not yet been fully achieved in studies relying on
general social media platforms.

5.3. Managerial Implications

The following implications are based on the empirical findings reported in Section 4.
Where recommendations extend to specific product categories, content formats, or cam-
paign contexts, these should be understood as theoretically informed extrapolations
rather than direct conclusions from the present data, given that the study did not em-
pirically examine category-specific effects. Such recommendations would benefit from
validation in future research designed to test boundary conditions across product types
and campaign objectives.

The findings of this study provide several practical implications for marketers and
brands targeting Gen Z consumers on TikTok. When campaign objectives emphasize
trust building, emotional connection, or the demonstration of real product usage, human
influencers appear to be particularly effective. Their ability to express authenticity and
personal experience may be particularly suited for categories such as skincare, wellness,
and fashion—contexts where credibility-driven persuasion is theoretically expected to
be influential, though this inference extends beyond the present data, where perceived
credibility plays a critical role in consumer decision-making.

At the same time, virtual influencers offer distinct advantages in campaigns that prior-
itize innovation, visual consistency, or large-scale content production. Their strengths are
especially relevant for technology-oriented, gaming, or highly stylized creative campaigns,
where futuristic branding and narrative control are valued. Rather than viewing human
and virtual influencers as substitutes, the results suggest that a hybrid strategy may be
particularly effective. In such an approach, human influencers can provide emotional reso-
nance and authentic endorsement, while virtual influencers support continuous branded
presence through always-on content and interactive digital experiences.

Content strategy should be customized to the nature of the influencer. Human in-
fluencers benefit from sharing unscripted, behind-the-scenes, and experiential content
that reinforces authenticity, whereas virtual influencers are most effective when leveraged
through visually sophisticated, narratively coherent, and interactive formats. Importantly,
transparency regarding the artificial nature of virtual influencers remains essential, as
openness helps preserve consumer trust and allays the risk of negative reactions associated
with perceived deception [44,73].
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5.4. Limitations and Future Research Directions

This study’s scope necessarily entails boundary conditions that, taken together, outline
a productive agenda for future research. Each of the following points identifies both a
constraint of the present design and a specific opportunity for subsequent inquiry. First, the
focus on Thai Gen Z consumers and the TikTok platform may limit the generalizability of
the findings. Future studies could apply the proposed model in different cultural contexts,
including more individualistic societies, as well as across other social media platforms, to
examine potential boundary conditions.

Second, the cross-sectional data restrict causal interpretation. Furthermore, this study
did not incorporate control variables beyond gender, such as platform usage intensity or
prior purchase experience, which may independently influence consumer responses and
should be considered in future model specifications. Moreover, constructs such as inter-
personal trust and social harmony were not directly measured; interpretations referencing
these factors therefore reflect contextual reasoning grounded in prior literature rather than
empirical conclusions drawn from the present data.

Third, the potential attitude-behavior gap constitutes a meaningful boundary condi-
tion for interpreting the findings. The observed IA — PD coefficient (3 = 0.735) is consistent
with full mediation in a structurally constrained model; however, it may not generalize to
contexts where consumers have lower platform involvement or face greater purchase fric-
tion. The present study measured purchase decision as self-reported behavioral intention
rather than actual transactional behavior, which introduces the possibility that favorable
attitudes are overstated relative to real purchasing outcomes. Future research would benefit
from incorporating observed behavioral data—such as click-through rates, cart additions,
or completed transactions—to assess the extent to which attitudinal evaluations translate
into measurable commercial outcomes.

Fourth, the absence of attention check items represents a procedural limitation. Al-
though data quality was monitored through survey design controls and screening for
uniform response patterns, the inclusion of dedicated attention checks in future studies
would provide a more rigorous basis for verifying respondent engagement and excluding
inattentive responses.

Fifth, the use of screening criteria requiring prior influencer exposure may introduce
selection bias. Respondents who had never followed influencers were systematically
excluded, meaning the sample is drawn from a population already predisposed toward
positive influencer evaluations. This concentration of high-involvement respondents likely
contributed to the strong IA — PD coefficient observed, and may lead to an overestimation
of the relationships when applied to broader consumer populations. Future studies would
benefit from including respondents with varying levels of influencer engagement to better
assess the boundary conditions of the model.

Sixth, the study relied on broad composite measures of influencer characteristics.
Future research may benefit from examining more specific sub-dimensions, such as distinct
facets of authenticity among human influencers or varying degrees of perceived human
likeness among virtual influencers, to provide more granular insight into the mechanisms
of influencer effectiveness.

Finally, the demographic composition of the sample warrants critical discussion regard-
ing generalizability. With 78% of respondents aged 15-18 and 95.5% identifying as students,
the sample is concentrated in the younger and educationally homogeneous segment of Gen
Z. While this group is among the most active TikTok users and represents a primary target
audience for influencer marketing, it may not reflect the full range of Gen Z consumer
behavior. Younger adolescents may exhibit heightened susceptibility to social influence and
novelty effects, which could amplify the observed attitude-behavior relationship relative
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to what might be found among older Gen Z consumers. Working Gen Z adults, by contrast,
may prioritize different influencer characteristics—such as domain expertise and product
credibility—over relatability and esthetic appeal. These intra-generational differences may
meaningfully alter the strength and direction of the proposed relationships. Future research
should purposefully recruit across the full Gen Z age spectrum and occupational range
to examine whether the structural model holds across these subgroups. The inclusion
of older Gen Z age, such as early-career professionals, would substantially strengthen
the external validity of the findings. Future research could also explore emerging hybrid
forms of influence—including heavily edited human influencers or collaborative human-AI
personas—to better understand the expanding spectrum of digital influence.

6. Conclusions

This study shows that both human and virtual influencers play meaningful roles in
shaping the purchasing decisions of Thai Gen Z consumers on TikTok, albeit through differ-
ent mechanisms. Human influencers remain particularly influential due to their perceived
authenticity, emotional closeness, and real-life experience, while virtual influencers derive
value from innovation, consistency, and creative control. Across both influencer types, a
positive overall attitude toward the influencer emerges as the key link between influencer
characteristics and consumer action.

By integrating multiple theoretical perspectives and examining a non-Western
cultural context, this research contributes to a more nuanced understanding of influencer
marketing in social commerce. From a practical standpoint, the findings encourage
marketers to move beyond a binary choice between virtual and human influencers
and instead adopt strategies that leverage the complementary strengths of both. As
artificial intelligence and digital content creation continue to advance, recognizing these
differentiated pathways of influence will be increasingly important for effective and
responsible marketing practice.
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Appendix A. Survey Instruments

Constructs

Items

Virtual Influencer
(VD)

VI1: You think virtual influencers on TikTok have a good image and are trustworthy.
VI2: You think virtual influencers are modern and innovative.

VI3: You think virtual influencers fit well with the products they promote.

VI4: You think virtual influencers speak or post content clearly and consistently.
VI5: You think virtual influencers are more neutral than human influencers.

Human Influencer
(HI)

HI1: You think that human influencers’ personalities are natural and approachable.

HI2: You feel that human influencers review products based on their real-world experiences.
HI3: You think that recommendations from human influencers influence your

purchasing decisions.

HI4: You feel that human influencers” appearance/personality appeals to you.

HI5: You think that human influencers’ lifestyles are like your own.

Influencer Attitude
(IA)

IA1: You appreciate and have a positive attitude towards the influencers you follow.
IA2: Influencers help you understand product information more easily.

IA3: You feel more confident in making purchasing decisions after watching
influencer reviews.

IA4: When your favorite influencers recommend products, you perceive them as
good quality.

IA5: Influencers influence your feelings or attitudes towards brands.

Purchase Decision
(PD)

PD1: Have you ever made a purchase decision after seeing an influencer review?

PD2: Have you ever tried buying something you did not know before because an influencer
recommended it?

PD3: Influencers helped you be confident that the product you were buying was right for
your needs.

PD4: You tend to buy products based on reviews from influencers you trust.

PD5: Influencers make it easier for you to make a decision when comparing

multiple products.

Appendix B. Supplementary Predictive Analysis Using ANN
Appendix B.1. Purpose and Data Preparation

To offer a complimentary predictive robustness check supporting the SEM results
described in the primary text, we ran an artificial neural network (ANN) analysis employing
the same constructs and directional structure as the postulated model. Construct mean
scores obtained from the questionnaire items (five items per construct; 5-point Likert scale;
N = 400) were used in the investigation. Specifically calculated were the construct scores:

HI_mean: mean of HI1-HI5
VI_mean: mean of VI1-VI5
IA_mean: mean of IA1-IA5
PD_mean: mean of PD1-PD5

Appendix B.2. Evaluation and Specification of ANN Model

The continuous character of the construct scores was meant to match a multilayer
perceptron regression model. Inputs were matched before the instruction. Two ANN
models were found to reflect the SEM structure:

Model A (Attitude prediction): IA_mean predicted from HI_mean and VI_mean
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Model B (Purchase decision prediction): PD_mean predicted from HI_mean, VI_mean,
and IA_mean

The dataset was divided 70% training and 30% holdout test samples to lower
overfitting and evaluate generalization. Ten-fold cross-validation was conducted on
the training set. R?, RMSE, and MAE were used to evaluate model performance. The
relative contribution of predictors was rated using permutation-based importance
calculated on the holdout test set (reported as the mean reduction in model score upon
permutation of a predictor).

Appendix B.3. ANN Results (Predictive Performance)

Table Al. The predictive performance of both ANN models.

Model Dependent Predictors 10-Fold CV 10-Fold 10-Fold  Holdout Holdout Holdout
Variable RMSE (SD) CVMAE CVR? RMSE MAE R?
A A mean D€ 64350085 0315 0.521 0.469 0.348 0.465
VI_mean
HI_mean,
B PD_mean VI_mean, 0.592 (0.132) 0.432 0.405 0.492 0.358 0.449
TIA_mean
Appendix B.4. Predictor Importance (Permutation Importance)
Table A2. Reports permutation-based importance on the holdout test set.
Model Predictor Importance

A (IA_mean) HI_mean 0.4820

A (IA_mean) VI_mean 0.2283

B (PD_mean) TA_mean 0.7357

B (PD_mean) HI_mean 0.0716

B (PD_mean) VI_mean 0.0199
Appendix B.5. ANN to Main SEM Findings

The ANN results further support the SEM findings in the main text. First, human
influencer characteristics more strongly predict influencer attitude than virtual influencer
characteristics. Second, influencer attitude remains the strongest predictor of purchase
decisions in the TikTok social commerce context.
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