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Abstract

This study examines the relationships among digitalization awareness, perceived risk,
platform trust, and consumer outcomes in e-commerce platforms. Consumer outcomes are
conceptualized as a higher-order construct comprising perceived value, engagement, pur-
chase intention, and loyalty. Drawing on technology readiness and trust-based exchange
theories, we test a mediation model using survey data collected from 370 online shoppers
in China and structural equation modeling. The results show that digitalization aware-
ness is negatively associated with perceived risk and positively associated with platform
trust. Platform trust positively predicts consumer outcomes and serves as the dominant
mediator. Although perceived risk is negatively related to platform trust, it unexpectedly
shows a positive direct association with consumer outcomes, indicating a theoretically
nuanced role of risk as both a source of vulnerability and a possible trigger of evaluative
engagement. Digitalization awareness also retains a significant direct association with
consumer outcomes, supporting a partial mediation framework. These findings highlight
observed relationships among digitalization awareness, risk appraisal, platform trust, and
multidimensional consumer outcomes in the Chinese e-commerce context.

Keywords: digitalization awareness; perceived risk; platform trust; consumer engagement;
sequential evaluation; E-commerce platforms; digital governance

1. Introduction
The rapid advancement of digital technologies has fundamentally reshaped the struc-

ture and functioning of contemporary commerce. E-commerce platforms increasingly
rely on algorithmic recommendation systems, artificial intelligence, mobile payment in-
tegration, and data-driven personalization to facilitate transactions and enhance user
experiences [1,2]. While these technological developments have improved efficiency and
accessibility, they have simultaneously intensified concerns regarding privacy protection,
data security, algorithmic opacity, and platform governance [3–5]. As digital infrastructures
become more deeply embedded in everyday consumption activities, understanding how
consumers cognitively interpret and respond to digitalization has become an essential
research issue [2,6].

Existing research on digital commerce has largely focused on technology adoption
frameworks, emphasizing perceived usefulness, ease of use, and behavioral intention [7].
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Although these perspectives offer valuable insights, they pay limited attention to con-
sumers’ broader awareness of digitalization as a platform-level condition. In this study,
digitalization awareness refers to consumers’ perceived awareness and experiential recog-
nition of the digitalization of e-commerce platforms, including their exposure to digital
technologies, perceived changes in platform intelligence, active use of digital features, and
consideration of platform digitalization when making platform-use decisions [2]. Rather
than capturing objective technical knowledge or deep system-level understanding, this
construct reflects consumers’ subjective awareness and experiential familiarity with digital-
ized platform features in everyday online shopping contexts. It differs from digital literacy,
which emphasizes practical digital skills; algorithm awareness, which focuses specifically
on algorithmic operations; transparency perceptions, which concern the perceived clarity
of platform information disclosure; and technology readiness, which reflects a general
predisposition toward new technologies [8,9]. Thus, digitalization awareness is conceptu-
alized as a consumer-level perceptual and experiential orientation toward the digitalized
platform environment.

Uncertainty remains a defining characteristic of digital platform environments [10].
Transactions typically occur without physical inspection, direct interpersonal contact, or
complete information transparency. Under such conditions, consumers engage in cognitive
appraisal processes to evaluate potential risks, including concerns related to financial loss,
privacy leakage, and opportunistic behavior [11,12]. Perceived risk has therefore been
widely recognized as a critical determinant of online decision-making [13]. At the same
time, platform trust functions as a relational governance mechanism that is associated with
lower uncertainty and greater willingness to engage in exchange. Trust may reduce the
perceived vulnerability inherent in digital transactions and support consumers’ confidence
under incomplete information [14,15].

Prior e-commerce studies have extensively examined perceived risk and trust as
important predictors of behavioral outcomes. However, they often treat risk and trust as
parallel or independent factors, leaving insufficient attention to how consumers’ awareness
of digitalized platform operations is linked to risk appraisal and trust formation within
the same framework [16,17]. From a socio-cognitive perspective, consumers may evaluate
potential risks associated with digital systems before forming trust judgments toward the
platform [11,18]. Greater awareness of digitalized platform operations may also reduce
uncertainty and enhance predictability, thereby relating to both risk appraisal and trust
formation [19,20]. This study therefore examines perceived risk and platform trust as
interrelated evaluative mechanisms rather than isolated predictors.

Importantly, consumer outcomes in digital contexts are multidimensional. Beyond
immediate transactional behavior, outcomes include experiential evaluations such as per-
ceived value and engagement, as well as behavioral responses such as purchase intention
and loyalty [21,22]. Treating these dimensions as isolated indicators risks overlooking their
conceptual integration. A higher-order conceptualization of overall consumer outcome
provides a more comprehensive representation of how cognitive and relational mechanisms
translate into both experiential and behavioral consequences [22]. While these outcome
dimensions capture distinct experiential and behavioral aspects, prior research suggests
that consumers tend to integrate these responses into a holistic evaluation of platform
interactions. In digital platform environments, experiential perceptions such as value and
engagement are closely linked to downstream behavioral responses, forming an inter-
connected outcome domain [23]. Accordingly, modeling these dimensions as first-order
components of a higher-order construct allows for capturing their shared variance while
preserving their conceptual distinctiveness. This specification is theoretically grounded in
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the integrative nature of consumer evaluation processes rather than being adopted merely
to accommodate empirical overlap between the dimensions.

Accordingly, the research gap addressed in this study is not the absence of trust–risk
research in e-commerce, but the limited integration of digitalization awareness, perceived
risk, platform trust, and multidimensional consumer outcomes in a unified model. Existing
studies tend to focus either on technological acceptance variables or on trust and risk
independently, without modeling their dynamic interdependence [16,17]. By incorporating
digitalization awareness as a consumer-level perceptual antecedent and modeling perceived
risk and platform trust as connected mechanisms, this study extends standard trust–risk
approaches from a framework centered on outcome prediction to one that also considers
how consumers’ perceived recognition of and use-related familiarity with digitalized
platform features are associated with risk and trust evaluations.

To address this gap, the present study develops and tests a structural model in which
digitalization awareness influences overall consumer outcomes through the sequential roles
of perceived risk and platform trust [11,14]. Drawing upon cognitive appraisal theory [24],
risk–trust evaluation perspectives [25], and relationship marketing theory [26], we propose
that digitalization awareness shapes consumer responses both directly and indirectly
through interconnected evaluative and relational mechanisms. Using structural equation
modeling [27], this study empirically examines these pathways and evaluates whether trust
serves as the dominant mediating channel linking digitalization awareness to downstream
outcomes [11]. The study contributes to the literature by clarifying the conceptual role of
digitalization awareness, situating it within a refined trust–risk framework for e-commerce
platforms, and offering practical insight into how consumers’ awareness, familiarity, and
use-related recognition of digitalized platform features are associated with risk concerns,
platform trust, and broader consumer responses.

The remainder of the paper is organized as follows. The literature review examines
prior research on e-platform digitalization, risk appraisal, and trust formation, and develops
the research hypotheses. The Empirical Section presents the data, measurement valida-
tion, and structural modeling results. The conclusion discusses theoretical contributions,
practical implications, and directions for future research.

2. Literature Review
2.1. E-Platform Digitalization

E-commerce platforms have evolved from simple online storefronts into digitally
governed infrastructures in which transactions, information flows, and user experiences
are increasingly shaped by data-intensive technologies [28,29]. Prior research generally
characterizes e-platform digitalization as the embedding of algorithmic recommendation
systems, big data analytics, artificial intelligence, cloud-based architectures, and integrated
mobile payment systems into the core operational logic of platform marketplaces [30,31].
This technological embedding does not merely improve operational efficiency; it also recon-
stitutes the exchange environment by transforming how market information is produced,
curated, and allocated across participants [32]. In this sense, digitalization is better under-
stood as an infrastructural and governance shift that reorganizes market coordination in
platform ecosystems [33].

At the macro level, platform commerce reflects a move from product-centric exchange
to ecosystem-based coordination enabled by network effects and digital governance ar-
rangements [34]. At the meso level, firms implement digitally mediated organizational
mechanisms such as automated customer service, dynamic pricing, and predictive demand
analytics, which continuously optimize platform performance through real-time data feed-
back [35]. At the micro level, digitalization is directly experienced through interface design,
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algorithmic personalization, search and ranking systems, and frictionless payment pro-
cesses that structure consumer journeys [36]. These perspectives indicate that digitalization
constitutes a systemic transformation of platform exchange conditions rather than a set of
isolated technological features.

It is necessary to distinguish between platform-level digitalization as an objective
environmental condition and digitalization awareness as an individual-level perceptual
construct [2,31]. While platform digitalization reflects the structural and technological
characteristics embedded in the marketplace infrastructure [32,33], consumers do not
directly respond to these conditions per se; rather, their responses are shaped by how
such conditions are cognitively interpreted [2,24]. This distinction highlights the need to
identify an appropriate micro-level mechanism that links external digitalization to internal
consumer evaluation processes [2,36].

Building on this distinction, prior research increasingly emphasizes the dual con-
sequences of digitalization: value creation and structural opacity [32,37]. On the value
creation side, personalization and automation reduce search costs, increase relevance, and
enhance convenience by aligning platform content and product offerings with consumer
preferences in real time [38]. Digital payment infrastructures and automated verifica-
tion mechanisms further reduce transaction friction and support large-scale, low-cost
exchange [39].

On the opacity side, however, algorithmic mediation and intensive data extraction
can render the platform environment less transparent to users [37]. The logic by which
information is ranked and recommended, the scope of data collection and profiling, and
the automated rules governing transactions may be partially invisible to consumers [40].
This opacity is not merely technical but also cognitive: it alters the informational conditions
under which consumers evaluate platform interactions, intensifying concerns about pri-
vacy, fairness, manipulation, and accountability [41]. Accordingly, digitalization does not
uniformly reduce uncertainty; it may simultaneously enhance efficiency while increasing
perceived vulnerability [32,37,41].

Within such digitally governed environments, consumers do not respond only to
service outcomes; they also respond to the digital features they perceive, encounter, and
use during platform interactions [42]. Building on this view, this study adopts digital-
ization awareness as a micro-level construct capturing consumers’ perceived awareness,
experiential familiarity, and use-related recognition of digitalized platform features in
online shopping [43]. Digitalization awareness is therefore conceptualized as a broader
awareness-and-use orientation rather than objective technical knowledge or deep system-
level understanding. It differs from digital literacy, transparency perception, and technology
readiness, which respectively emphasize practical skills, perceived disclosure, or general
predisposition toward technology [8,9,43].

This awareness-and-use orientation provides the conceptual bridge between platform-
level digitalization and individual consumer evaluation. Specifically, macro- and meso-level
technological features become meaningful to consumers when they are experienced and
interpreted through everyday platform interactions [42,43]. When digitalized platform
features are familiar and perceived as useful or manageable, uncertainty may decrease
and expectations may become more structured [44–46]. However, greater exposure to and
awareness of digitalized features may also make consumers more sensitive to issues such as
data use, algorithmic personalization, or loss of control, thereby increasing concern [41,47].
This dual effect suggests that digitalization awareness should not be understood merely as
a technical knowledge construct, but a consumer-level orientation that may both reduce
uncertainty and increase sensitivity to digital-platform risks [44–47].

https://doi.org/10.3390/jtaer21060168

https://doi.org/10.3390/jtaer21060168


J. Theor. Appl. Electron. Commer. Res. 2026, 21, 168 5 of 34

Because platform transactions often occur under information asymmetry and limited
observability, consumers must infer the predictability and controllability of the platform
environment [44,45]. In this context, digitalization awareness shapes how consumers per-
ceive digitalized platform environments and evaluate platform-related uncertainty [46–48].
Accordingly, digitalization awareness can function as an antecedent perceptual orienta-
tion associated with subsequent evaluations of risk and trust, while also forming part of
the broader consumer orientation through which individuals engage with digital plat-
forms [32,49].

2.2. Risk Appraisal in Digital Platform Environments

Perceived risk has long been recognized as a central construct in consumer decision-
making under conditions of uncertainty [11]. In digital platform environments, where
transactions are mediated by technological infrastructures rather than direct interpersonal
interaction, risk appraisal becomes particularly consequential [44]. Prior research consis-
tently emphasizes that the absence of physical inspection, limited transparency regarding
seller credibility, and restricted visibility into platform governance mechanisms intensify
consumers’ reliance on system-based evaluations [50]. Under such conditions of informa-
tion asymmetry, perceived risk functions as a primary evaluative filter shaping consumers’
engagement with online platforms.

Existing studies conceptualize perceived risk in digital commerce as a multidimen-
sional construct, commonly including financial risk, privacy risk, performance risk, and se-
curity risk [51]. These dimensions reflect structural features of platform-mediated exchange.
Algorithmic intermediation, automated decision-making, and data-driven personalization
introduce layers of abstraction between consumers and market actors, complicating di-
rect verification and increasing perceived vulnerability [52,53]. The limited transparency
surrounding ranking systems, recommendation algorithms, and data processing practices
further reinforces uncertainty regarding how outcomes are generated and governed [54].

From a cognitive appraisal perspective, risk perception is not solely determined by
objective hazards but emerges from individuals’ subjective interpretations of probability,
severity, and controllability [55]. Research in digital contexts suggests that when techno-
logical processes appear opaque or unpredictable, consumers are more likely to interpret
ambiguity as threat, thereby elevating perceived risk [56,57]. Conversely, when system
operations are perceived as understandable and rule-based, uncertainty becomes more cog-
nitively manageable, reducing vulnerability perceptions [58]. This interpretive dimension
is particularly relevant in highly digitalized environments, where technological complexity
directly shapes how consumers construe uncertainty [59].

Notably, the relationship between digitalization awareness and perceived risk is not
theoretically unidirectional. While greater awareness of digital systems may enhance
interpretive clarity and perceived controllability, thereby reducing uncertainty and vul-
nerability [58,59], it may also increase sensitivity to potential risks embedded in digital
environments. In particular, awareness of data collection practices, algorithmic profil-
ing, and automated decision-making may heighten concerns regarding privacy threats,
surveillance, manipulation, and algorithmic bias [56,57].

This dual perspective suggests that the negative relationship between awareness and
perceived risk is theoretically arguable rather than self-evident [58]. Depending on how
digital processes are interpreted, awareness may either attenuate uncertainty by improv-
ing understanding or amplify perceived risk by making potential vulnerabilities more
salient [56–59]. This tension reflects the broader ambivalence observed in digital platform
research, where transparency and awareness can simultaneously reduce uncertainty and
increase concern [58].
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Importantly, scholars increasingly argue that perceived risk should not be treated
merely as a direct predictor of behavioral intention but as a precursor to relational judg-
ments [60]. Because digital platform transactions require consumers to accept institutional
vulnerability, risk appraisal conditions whether trust in the platform can emerge [61].
Elevated perceived risk undermines confidence in platform safeguards and governance
structures, whereas reduced risk perceptions facilitate the development of institutional
trust [62]. Thus, risk appraisal can be understood as a foundational stage within a broader
evaluative sequence linking technological interpretation to relational commitment and,
ultimately, consumer outcomes [63].

2.3. Platform Trust Formation and Consumer Outcomes

Trust has long been regarded as a fundamental governance mechanism that enables
exchange under conditions of uncertainty [64]. In platform-based commerce, where transac-
tions are mediated by digital infrastructures rather than direct interpersonal relationships,
trust primarily assumes an institutional rather than interpersonal form [50,65]. Research on
online and platform markets consistently indicates that consumers rely on system-level
safeguards such as rule enforcement, payment protection, dispute resolution procedures,
and data security mechanisms to mitigate vulnerability [66]. In this study, platform trust is
defined as consumers’ overall confidence in the platform as an institutional intermediary,
encompassing beliefs about its reliability, fairness, and governance capability, rather than
trust in individual sellers or isolated technological features. Platform trust therefore reflects
confidence in the platform’s ability to facilitate reliable and fair exchange [50,65].

The formation of platform trust differs from traditional dyadic trust in that it is
grounded primarily in system-based evaluations [50]. Drawing from institutional trust
and relationship marketing perspectives, trustworthiness is commonly conceptualized in
terms of competence, integrity, and benevolence [26]. In digital platform environments,
competence refers to the platform’s technical and operational capability to deliver stable
and effective services; integrity concerns the consistency and fairness of governance proce-
dures; benevolence reflects the perceived commitment of the platform to protecting user
interests [26,49]. Importantly, although these dimensions are conceptually distinct, prior
research suggests that users integrate them into a unified trust judgment when forming
an overall willingness to rely on the platform [25]. In this sense, platform trust can be
understood as a higher-order construct that synthesizes multiple evaluative dimensions
into a single, global assessment of trustworthiness. Platform trust should therefore be
distinguished from related constructs. While perceived security reflects beliefs about trans-
action safety [67], and competence or fairness represent specific evaluative dimensions [25],
platform trust represents a higher-order integrative judgment that synthesizes these percep-
tions into an overall willingness to rely on the platform [50]. These evaluations are shaped
by accumulated interaction experience as well as by the transparency and predictability of
platform operations [59]. In highly digitalized contexts, where key processes such as infor-
mation filtering, algorithmic recommendation, and transaction verification are automated
and only partially observable, perceived predictability and controllability become central
to trust formation [68].

Empirical evidence positions trust as a proximal determinant of consumer responses
in digital markets. By reducing perceived vulnerability and lowering the cognitive costs
associated with monitoring and verification, trust increases willingness to share information,
engage in repeat purchasing, and develop long-term relational commitment [65,69]. This
influence operates through two complementary mechanisms. At the experiential level, trust
reduces uncertainty-related cognitive burden, allowing consumers to focus on perceived
value and engagement during platform interactions [70]. At the behavioral level, trust
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increases consumers’ willingness to rely on the platform in future transactions, thereby
strengthening purchase intention and loyalty. Consequently, platform trust functions as a
key driver of broader consumer responses in e-commerce settings [70,71].

However, much of the existing literature treats trust as an independent predictor of
behavioral intention or loyalty, often modeled alongside perceived risk as parallel deter-
minants of outcomes [71–73]. Such approaches provide valuable insight into outcome
formation but offer limited explanation of how trust itself emerges from upstream cognitive
evaluations in highly digitalized environments. In particular, insufficient attention has been
devoted to the sequential process through which consumers interpret technological infras-
tructures, appraise associated vulnerabilities, and subsequently form relational judgments
toward the platform.

Positioning trust within a sequential evaluation framework addresses this limitation.
In platform environments, consumers first interpret technological systems and assess
associated uncertainty before forming relational judgments about the platform as an institu-
tional actor [44,49]. Within this process logic, platform trust represents the relational stage
that translates technological interpretation and risk appraisal into downstream responses.
Specifically, trust serves as a mediating mechanism that converts cognitive evaluations
(e.g., understanding of digital systems and perceived risk) into experiential outcomes such
as perceived value and engagement, as well as behavioral outcomes such as purchase
intention and loyalty [74]. Conceptualizing trust in this manner extends beyond static pre-
dictor models and clarifies its role as a mediating mechanism linking digitalization-related
cognition to overall consumer outcomes.

2.4. Sequential Evaluation Mechanisms in Digital Platform Adoption

Research on digital platform adoption has traditionally modeled consumer responses
as the direct outcome of cognitive beliefs (e.g., perceived usefulness) or as the independent
effects of discrete perceptions such as risk and trust [75,76]. While these approaches have
generated substantial insight, they tend to treat evaluative constructs as parallel predictors,
offering limited explanation of how they are cognitively and relationally connected. In
highly digitalized platform environments characterized by algorithmic intermediation and
data-driven governance, consumer judgment is more plausibly understood as unfolding
through a sequential evaluation process rather than through isolated perceptual effects [77].

Notably, alternative causal structures have also been proposed in prior research.
Some studies conceptualize perceived risk and trust as parallel determinants of behav-
ior, while others suggest reciprocal or mutually reinforcing relationships between the
two constructs [71–73]. These perspectives suggest that multiple structural arrangements
are theoretically possible, and that the relationship between risk and trust is not inher-
ently fixed.

A process-oriented perspective conceptualizes relational commitment as emerging
through a structured progression from technological interpretation to vulnerability ap-
praisal and institutional trust formation [49]. Platform interactions require users to make
sense of how data are collected, how recommendations are generated, and how transactions
are governed. These interpretations shape subsequent appraisals of uncertainty embed-
ded in platform systems [78,79]. Risk appraisal thus represents an intermediate cognitive
stage in which consumers assess the likelihood and severity of potential adverse outcomes
under conditions of limited transparency and information asymmetry. Such vulnerability
assessments condition whether trust in the platform can emerge [44,80].

Building on this perspective, the sequential ordering of risk and trust is theoretically
preferable in digital platform contexts for several reasons. First, from a cognitive appraisal
standpoint, evaluations of uncertainty logically precede relational judgments, as individ-
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uals must first assess potential vulnerability before forming confidence in an exchange
partner [24]. Second, the limited transparency and information asymmetry inherent in
platform environments make risk appraisal a necessary interpretive step that shapes sub-
sequent trust formation [44]. Third, empirical and theoretical work consistently suggests
that perceived risk constrains or enables trust, indicating a directional influence from
vulnerability assessment to relational evaluation [81].

Within this sequential logic, perceived risk and platform trust are better conceptualized
as interdependent stages rather than parallel determinants of behavior. Elevated perceived
risk weakens confidence in institutional safeguards, constraining trust formation [81].
Reduced risk perceptions, by contrast, create the psychological conditions necessary for
trust formation to the platform as a reliable intermediary [75]. Trust then functions as the
proximal relational mechanism that translates prior cognitive evaluations into downstream
consequences, including perceived value, engagement, purchase intention, and loyalty [82].

While alternative models such as parallel or reciprocal structures remain plausible,
the sequential framework provides greater conceptual coherence by explicitly specifying
the directional linkage between technological interpretation, vulnerability appraisal, and
relational commitment. Rather than treating risk and trust as independent predictors,
this approach explains how they are cognitively connected within a unified evaluative
process [83].

Digitalization awareness serves as the consumer-level starting point of this sequence.
As a broader awareness-and-use orientation toward digitalized platform features, dig-
italization awareness reflects consumers’ exposure to, familiarity with, and use-related
recognition of digital technologies in online shopping [84,85]. Greater awareness of dig-
italized platform features may reduce ambiguity and increase perceived manageability,
thereby attenuating risk appraisal and facilitating trust formation [86,87]. At the same time,
awareness may exert a direct influence on consumer outcomes by enhancing perceived
platform sophistication, interaction fluency, and willingness to use digitalized platform
features [88].

A sequential evaluation framework integrates digitalization awareness, risk appraisal,
and relational trust into a coherent process model [84]. Rather than viewing consumer
outcomes as the additive result of independent perceptual factors, this perspective con-
ceptualizes them as the product of a structured progression from perceived recognition
of digitalized platform features to vulnerability assessment and ultimately to relational
commitment. By articulating the directional logic underlying this progression, the proposed
framework offers a more theoretically grounded and empirically testable explanation of
how digitalization-related cognition is translated into consumer outcomes in e-commerce
platforms [89,90].

3. Hypothesis Development
Technology readiness theory posits that individuals differ in their cognitive prepared-

ness to engage with technological systems [91]. Individuals with greater awareness of and
familiarity with digitalized platform features are more likely to interpret system features as
manageable rather than threatening [92]. In digital platform environments, transactions are
mediated by algorithmic processes, automated verification mechanisms, and data-driven
personalization systems. When users have limited familiarity with such digitalized fea-
tures, technological complexity may be perceived as opacity and unpredictability, thereby
heightening perceived vulnerability [59].

From a cognitive appraisal perspective, perceived risk reflects subjective evaluations
of uncertainty and controllability rather than objective hazards alone [93]. When consumers
lack clarity regarding how personal data are processed, how products are ranked, or how
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disputes are resolved, ambiguity is more likely to be interpreted as potential threat [94]. At
the same time, greater digitalization awareness may also increase consumers’ awareness
of data collection, algorithmic profiling, and potential privacy vulnerabilities, thereby
heightening sensitivity to digital risks. Thus, awareness may have dual implications for
risk perception [3].

However, in the context of platform-based services, digitalization awareness can en-
hance consumers’ experiential familiarity with digitalized platform features and help them
form more structured expectations about platform interactions. When digital features are
frequently encountered, perceived as increasingly intelligent, and actively used in purchase
decisions, consumers may perceive platform interactions as more familiar and manage-
able. As a result, perceptions of financial, privacy, and performance risks are expected to
decline [88]. Therefore, greater cognitive familiarity with digital infrastructures is expected
to attenuate consumers’ subjective risk evaluations in platform-based services [95].

H1: (Digitalization Awareness → Perceived Risk)—Digitalization awareness is negatively
associated with perceived risk toward platform-based digital services.

Institutional trust theory suggests that trust in digital platforms develops when users
perceive the system as competent, reliable, and fair [96]. In highly digitalized environments,
many governance processes are automated and not directly observable [97]. As a result,
trust formation depends not only on prior interaction but also on consumers’ ability to
infer system from available institutional and technological cues [98].

Digitalization awareness may strengthen this inferential capacity, but it should be
distinguished from related constructs such as perceived transparency, institutional assur-
ances, and digital literacy. Perceived transparency refers to the extent to which platforms
disclose information about their operations, whereas institutional assurances refer to formal
safeguards, rules, certifications, or protection mechanisms provided by the platform [96].
Digital literacy captures users’ general ability to use digital technologies effectively [87]. By
contrast, digitalization awareness reflects consumers’ perceived recognition of digitalized
platform features and their experiential familiarity with how these digital features are em-
bedded in online shopping, including AI recommendations, digital search tools, automated
customer service, and platform intelligence [3]. When users frequently encounter and
interact with such digital features, they are more likely to perceive the platform as tech-
nologically capable, adaptive, and procedurally reliable [47]. These perceptions reinforce
may reinforce beliefs regarding platform competence and reliability. Conversely, limited
awareness or unfamiliarity may foster skepticism, as digitalized platform features can be
perceived as complex, opaque, or difficult to evaluate [99].

Familiarity with digitalized platform features may also enhance perceptions of plat-
form sophistication and procedural consistency. When consumers perceive digital features
as consistently embedded in platform operations, outcomes such as product recommenda-
tions, search results, or service responses are more likely to be interpreted as systematic
rather than arbitrary. Such perceptions can strengthen institutional confidence in the
platform as a reliable institutional intermediary [100].

H2: (Digitalization Awareness → Platform Trust)—Digitalization awareness is positively
associated with platform trust.

Risk–trust evaluation perspectives conceptualize trust as a willingness to accept vulner-
ability under uncertainty [101]. Trust presupposes that the anticipated benefits of reliance
outweigh perceived potential losses. In digital platform contexts, transactions are mediated
by institutional safeguards rather than interpersonal assurances. Consumers must rely
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on the platform’s competence in securing payments, protecting personal data, enforcing
governance rules, and resolving disputes. When perceived risk is elevated, potential loss
becomes salient, intensifying concerns about system malfunction, opportunistic behavior,
or governance failure [49,102].

Institutional trust theory further indicates that trust is grounded in beliefs about com-
petence, integrity, and reliability [96]. Perceived risk directly challenges these foundational
beliefs. Among different risk dimensions, privacy risk, financial/security risk, and per-
formance risk are particularly likely to undermine platform trust. Privacy risk weakens
confidence in the platform’s ability to protect personal data and govern data use responsibly.
Financial and security risks undermine belief in payment protection and transaction safety.
Performance risk reflects uncertainty regarding product quality, service reliability, and
fulfillment outcomes. As vulnerability appraisal intensifies, consumers become less willing
to rely on the platform as a dependable intermediary [61].

Conversely, when perceived exposure to harm appears manageable and safeguards
are viewed as effective, reliance becomes psychologically feasible. Trust formation therefore
depends in part on prior vulnerability assessment, and variations in perceived risk should
systematically influence relational judgments [65].

H3: (Perceived Risk → Platform Trust)—Perceived risk is negatively associated with plat-
form trust.

Trust-based exchange theory argues that trust reduces the need for costly monitoring
and verification, thereby facilitating more efficient and value-oriented exchange relation-
ships [26]. In digitally mediated transactions, where interactions are governed by algorith-
mic systems rather than direct interpersonal contact, reliance on institutional safeguards
becomes particularly important. When consumers trust the platform, perceived vulner-
ability declines, and fewer cognitive resources are allocated to uncertainty management.
This reduction in psychological burden allows consumers to focus more on experiential
enjoyment and functional benefits, enhancing perceived value and engagement [20,50].

From a relationship marketing perspective, trust further supports relational conti-
nuity under uncertainty. Confidence in the platform’s competence and integrity lowers
resistance to repeated interaction and strengthens commitment intentions [89]. Trust not
only increases immediate transactional participation but also fosters long-term relational
orientation, including repeat purchase and loyalty. By stabilizing expectations and reduc-
ing relational uncertainty, trust transforms episodic transactions into sustained exchange
relationships [20].

In this framework, overall consumer outcome integrates experiential evaluations (e.g.,
perceived value and engagement) and behavioral responses (e.g., purchase intention and
loyalty) into a higher-order construct. A single path from platform trust to overall consumer
outcome is theoretically justifiable because trust serves as a common relational foundation
for both dimensions [20]. At the attitudinal level, trust enhances perceived value and
engagement by reducing uncertainty and improving the quality of platform experience [70].
At the behavioral level, trust strengthens purchase intention and loyalty by increasing
consumers’ willingness to rely on the platform in future transactions. Thus, trust may help
explain the shared variance underlying both attitudinal and behavioral outcomes. Platform
trust operates as a proximal mechanism through which institutional confidence translates
into attitudinal and behavioral consequences [74].

H4: (Platform Trust → Consumer Outcome)—Platform trust is positively associated with
overall consumer outcomes.
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Perceived risk is typically regarded as a deterrent to online participation, as heightened
vulnerability may weaken behavioral intention [13]. However, risk–benefit evaluation
perspectives suggest that risk appraisal does not necessarily lead only to avoidance. Under
certain conditions, perceived risk may stimulate greater cognitive involvement. When
consumers encounter uncertainty in digital platform contexts, they may engage in more
deliberate information processing, including intensified search, comparison, and evaluative
scrutiny. This logic is consistent with the diagnosticity perspective, which suggests that
uncertainty increases consumers’ motivation to seek, compare, and process information that
can reduce ambiguity and support decision-making. In e-commerce platforms, perceived
risk may therefore encourage consumers to attend more carefully to diagnostic cues such
as product reviews, seller ratings, platform guarantees, return policies, and transaction
safeguards [12,44].

This logic does not imply that perceived risk is generally beneficial. Rather, the
proposed positive direct association is theoretically bounded by three conditions. First,
perceived risk should remain manageable rather than being experienced as uncontrollable
or severe enough to trigger withdrawal. According to the extended parallel process model,
threat perceptions are more likely to generate adaptive responses when individuals perceive
sufficient efficacy to manage the threat; otherwise, high threat combined with insufficient
efficacy may lead to defensive avoidance or withdrawal [103]. Second, consumers should
have access to diagnostic information, such as reviews, ratings, product descriptions, and
seller credibility cues, that enables them to reduce ambiguity [82]. Third, platform safe-
guards, including payment protection, return policies, and dispute-resolution mechanisms,
should be visible and credible enough to support consumers’ sense of control [62]. When
these conditions are present, perceived risk may stimulate greater evaluative engagement
rather than immediate avoidance.

Accordingly, perceived risk may operate through two distinct mechanisms. On the
one hand, it can undermine platform trust by making vulnerability salient, as proposed
in H3. On the other hand, when perceived risk remains manageable, it may encourage
transactional-level scrutiny and more active use of platform information, thereby strength-
ening perceived value, engagement, and subsequent outcome-related responses. Therefore,
H5 is proposed as a context-bound expectation rather than a universal claim that perceived
risk improves consumer outcomes.

H5: (Perceived Risk → Consumer Outcome)—Manageable perceived risk is positively associated
with overall consumer outcomes.

Beyond its indirect influence through risk appraisal and platform trust, digitalization
awareness may exert a direct impact on consumer outcomes. This direct path is concep-
tually distinct from the mediation logic involving platform trust. Whereas platform trust
reflects relational confidence in the platform as a reliable intermediary, digitalization aware-
ness reflects consumers’ perceived awareness, experiential familiarity, and use-related
recognition of digitalized platform features in online shopping contexts [2]. Technology
readiness and experiential learning perspectives suggest that technological understanding
enhances interaction fluency and evaluative efficiency. In digitally mediated environments
characterized by algorithmic filtering and automated governance, users who are more
familiar with platform digitalization features are better equipped to navigate platform
functionalities efficiently [76,104].

This mechanism should also be distinguished from self-efficacy and perceived con-
trol. Self-efficacy refers to consumers’ belief in their ability to perform digital tasks, while
perceived control concerns the extent to which consumers feel able to manage a specific
platform interaction [88]. By contrast, digitalization awareness improves consumers’ abil-
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ity to interpret platform signals, understand recommendation logic, and evaluate digital
safeguards. When consumers can interpret algorithmic rankings, manage privacy settings,
and evaluate platform signals, they experience less cognitive friction and greater interac-
tion fluency. Such fluency and evaluative efficiency contributes directly to experiential
evaluations by increasing perceived value and engagement, independent of relational
confidence [7,105].

Digitalization awareness may also foster more informed decision-making. Perceived
awareness of and familiarity with digitalized platform features can support more effi-
cient search, comparison, and evaluation during online shopping. These awareness- and
use-related mechanisms suggest that digitalization awareness directly shapes consumer
experience and behavioral outcomes [42,106].

H6: (Digitalization Awareness → Consumer Outcome)—Digitalization awareness is posi-
tively associated with overall consumer outcomes.

Trust transfer and mediation perspectives conceptualize trust as a relational mecha-
nism through which cognitive interpretations acquire behavioral relevance. In digitally
mediated exchanges, awareness of and familiarity with digitalized platform features alone
do not automatically translate into sustained engagement; rather, consumers rely on rela-
tional judgments that determine whether reliance is psychologically acceptable [107,108].
Platform trust is expected to serve as the dominant mediator because it represents the
most proximal relational condition linking digitalization awareness to consumer outcomes.
While digitalization awareness reflects consumers’ awareness of, familiarity with, and
use-related recognition of digitalized platform features, trust determines whether these
perceptions are translated into perceived value, engagement, purchase intention, and
loyalty [74].

Digitalization awareness enhances individuals’ familiarity with digitalized platform
environments and their interaction with digital features during online shopping [2]. When
this awareness and familiarity develops into confidence in the platform as a dependable in-
termediary, consumers become more willing to rely on the platform, complete transactions,
and maintain ongoing interaction [59]. Through this process, perceived digitalization is
transformed into experiential value and behavioral commitment.

Trust therefore functions as a mediating mechanism that channels awareness-driven
evaluations into concrete consumer outcomes.

H7: (Trust Mediation)—Platform trust mediates the relationship between digitalization awareness
and overall consumer outcomes.

Consumer evaluation in digital platform contexts can be understood as an ordered
socio-cognitive process rather than a collection of isolated perceptions [7,44]. Sequential ap-
praisal perspectives suggest that individuals first interpret environmental conditions, then
assess vulnerability, and subsequently form relational judgments that enable engagement.
In algorithmically governed markets, such progression becomes particularly salient because
opacity and information asymmetry require active interpretation before reliance [47,109].

Digitalization awareness provides the initial perceptual foundation of this process.
By shaping consumers’ awareness and familiarity with platform digitalization, awareness
influences the way uncertainty is construed. Reduced perceived risk facilitates relational
confidence, and strengthened trust subsequently supports experiential value and sustained
behavioral commitment [73,110]. Perceived risk is expected to operate primarily through
trust because risk appraisal concerns consumers’ perceived vulnerability when relying
on the platform [61]. Higher perceived risk weakens confidence in the platform’s ability
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to protect users, secure transactions, and enforce rules, whereas lower perceived risk
makes reliance on the platform more psychologically acceptable [62]. Thus, risk influences
consumer outcomes mainly by shaping the formation of platform trust.

This ordered logic indicates that the influence of digitalization awareness on consumer
outcomes unfolds through a structured chain linking interpretation, vulnerability appraisal,
and relational confidence.

H8: (Sequential Mediation)—Digitalization awareness indirectly influences overall consumer
outcomes through a sequential pathway involving perceived risk and platform trust.

Figure 1 presents the structural model outlining the hypothesized relationships among
the study variables. Digitalization awareness influences overall consumer outcome directly
and indirectly through perceived risk and platform trust. The model specifies both single
and sequential mediation pathways. The following section describes the measurement
model, data collection, and analytical procedures used to test H1–H8.

Figure 1. Structural Model of the Relationships among Key Variables. H7 and H8 indicate indirect-
effect paths: H7 = A → T → O; H8 = A → R → T → O.

4. Empirical Section
4.1. Data Description

Data were collected through an online survey administered at a comprehensive uni-
versity in China, located in an urban area where major e-commerce platforms and digital
shopping services are widely accessible. The questionnaire was distributed through Wen-
juanxing, a professional online survey platform widely used for academic data collection
in China. The survey link was circulated through university-related online communication
channels, including student groups, staff networks, and personal social networks. Most
respondents were university students, while a small number were staff members and other
general online shoppers. Participation was voluntary and anonymous, and each participant
received a 20 RMB incentive after completing the questionnaire.

To ensure the relevance of the sample, a screening question was placed at the beginning
of the questionnaire: “Have you used any digital features (e.g., AI recommendations, live-
streaming, AI customer service) while shopping online in the past 6 months?” A total of
380 responses were initially collected. Ten respondents answered “No” to the screening
question and were excluded. The final valid sample therefore consisted of 370 respondents.
Missing data were handled during the screening process. The online questionnaire required
responses to the main measurement items before submission; therefore, no missing values
existed for the key constructs used in the SEM analysis. The final sample size of 370 was
considered adequate for the proposed SEM analysis, given the limited number of latent
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constructs and the study’s focus on testing direct, mediation, and sequential mediation
relationships. The retained respondents were also appropriate for the research context
because all had recent experience using digital features in online shopping.

To reduce potential common method bias, several procedural safeguards were im-
plemented during questionnaire design and survey administration. The survey was ad-
ministered anonymously, respondents were informed that there were no right or wrong
answers, the items were worded neutrally, and constructs were presented in separate
sections to reduce respondents’ ability to infer the hypothesized relationships. In addition,
Harman’s single-factor test showed that the first unrotated factor accounted for 46.27%
of the total variance, below the commonly used 50% threshold, suggesting that common
method variance was unlikely to be a severe concern.

The demographic characteristics of the respondents are summarized in Table 1. The
sample consisted predominantly of female participants (66.2%), with respect to generational
composition, the sample was strongly concentrated among younger consumers. Gen Z
respondents accounted for the largest share of the sample (82.4%), followed by Gen Y
(12.4%), Gen X (3.8%), and Baby Boomers (1.4%). This distribution is consistent with the
university-based recruitment context and reflects the strong representation of digitally
active younger consumers in the sample.

Table 1. Sample Characteristics of Respondents (N = 370).

Variable Category Frequency Percentage (%)

Gender Male 124 33.5
Female 245 66.2

Prefer not to say 1 0.3

Birth Cohort Baby Boomers 5 1.4
Gen X 14 3.8
Gen Y 46 12.4
Gen Z 305 82.4

Education Level High school or below 10 2.7
Associate/Vocational 36 9.7

Bachelor’s degree 296 80.0
Master’s or above 28 7.6

City Economic Tier Tier 1 28 7.6
Tier 2 143 38.6
Tier 3 162 43.8
Rural 37 10.0

Online Shopping Experience Less than 1 year 8 2.2
1–3 years 104 28.1
4–6 years 132 35.7

7 years or above 126 34.1

Monthly E-commerce Spending (RMB) Less than 500 RMB 183 49.5
500–999 RMB 119 32.2

1000–1999 RMB 49 13.2
≥2000 RMB 19 5.1

Shopping Frequency Less than once a month 25 6.8
1–3 times a month 174 47.0
1–2 times a week 142 38.4

Almost daily 29 7.8
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Table 1. Cont.

Variable Category Frequency Percentage (%)

Most Frequently Used Platform Taobao 125 33.8
Pinduoduo 144 38.9

JD.com 26 7.0
Douyin 70 18.9

Xiaohongshu 5 1.4
Note. Percentages may not sum to 100% due to rounding.

In terms of educational attainment, the sample was highly educated, with the majority
holding a bachelor’s degree (80.0%), followed by associate or vocational degrees (9.7%)
and postgraduate qualifications (7.6%). Only a small proportion reported a high school
education or below (2.7%). Regarding geographic distribution, most respondents resided in
economically developed urban environments, with Tier 2 (38.6%) and Tier 3 cities (43.8%)
accounting for the largest shares, followed by Tier 1 metropolitan areas (7.6%) and rural
regions (10.0%).

Participants generally demonstrated substantial experience with online shopping
activities. More than two-thirds reported at least four years of online shopping experience,
including 35.7% with four to six years and 34.1% with seven years or more. Monthly
e-commerce expenditures were concentrated in lower spending categories, with nearly half
of respondents spending less than 500 RMB per month (49.5%), while only 5.1% reported
expenditures exceeding 2000 RMB.

Shopping frequency further indicates active engagement with digital platforms, as
the majority of participants reported purchasing online at least monthly, including 47.0%
shopping one to three times per month and 38.4% shopping weekly. Platform usage
patterns show that Pinduoduo (38.9%) and Taobao (33.8%) were the most frequently used
platforms, followed by Douyin (18.9%), JD.com (7.0%), and Xiaohongshu (1.4%).

The reliability and convergent validity of the measurement model were evaluated
using standardized factor loadings, Cronbach’s alpha (α), composite reliability (CR), and
average variance extracted (AVE), as presented in Table 2. The results indicate that the
measurement model demonstrates satisfactory psychometric quality across all constructs.
The measurement items are provided in Appendix A.

Standardized factor loadings ranged from 0.717 to 0.923, indicating strong relation-
ships between observed indicators and their corresponding latent constructs. These values
suggest that the measurement items adequately capture the intended conceptual domains.
Internal consistency reliability was also supported, as Cronbach’s alpha values ranged from
0.831 to 0.899, exceeding the recommended threshold of 0.70. Composite reliability values
showed a similar pattern, ranging from 0.833 to 0.898, further confirming the stability and
consistency of the measurement scales.

Evidence of convergent validity was observed, with AVE values ranging from 0.587 to
0.724, all surpassing the recommended cutoff value of 0.50. These findings indicate that
each construct explains a substantial proportion of variance in its associated indicators.

The two outcome dimensions also exhibited strong measurement properties. Out-
come Dimension 1 (O1), reflecting perceived value and engagement derived from digital
platform interactions, and Outcome Dimension 2 (O2), capturing behavioral responses
such as purchase intention and platform loyalty, both demonstrated high reliability and
convergent validity. The strong performance of these first-order dimensions supports the
conceptualization of overall consumer outcome as a higher-order construct.

https://doi.org/10.3390/jtaer21060168

https://doi.org/10.3390/jtaer21060168


J. Theor. Appl. Electron. Commer. Res. 2026, 21, 168 16 of 34

Table 2. Measurement Model Reliability and Convergent Validity.

Construct # of Item Std. Loading Cronbach’s α CR AVE

Digitalization Awareness
(A)

4

0.731 0.831 0.833 0.587

0.730
0.831
0.767

Perceived Risk (R)

4

0.831 0.896 0.896 0.717
0.872
0.820
0.864

Platform Trust (T)

4

0.833 0.832 0.877 0.622
0.717
0.766
0.833

Outcome Dimension 1 (O1)

4

0.811 0.891 0.889 0.701
0.878
0.724
0.923

Outcome Dimension 2 (O2)

4

0.906 0.899 0.898 0.724
0.850
0.869
0.773

Note. Cronbach’s α > 0.70, CR > 0.70, AVE > 0.50 indicate acceptable reliability and convergent validity. Outcome
Dimension 1 (O1) represents perceived value and engagement derived from digital platform interactions, whereas
Outcome Dimension 2 (O2) captures behavioral responses reflected in purchase intention and platform loyalty.

Before testing the structural model, the measurement model was evaluated sepa-
rately. The results provided reasonable support for the measurement structure, with
acceptable comparative fit (CFI = 0.946, TLI = 0.936) and acceptable residual-based fit
(SRMR = 0.071). Although the RMSEA was higher than the commonly recommended
threshold (RMSEA = 0.119), the overall pattern of fit indices, together with the reliability,
convergent validity, and subsequent discriminant validity evidence, supported the use of
the measurement model for subsequent structural analysis. Therefore, the measurement
results were retained and interpreted with appropriate caution.

Discriminant validity was assessed using the heterotrait–monotrait (HTMT) ratio of
correlations, as presented in Table 3A. Most construct pairs exhibited HTMT values below
the recommended threshold of 0.90, generally indicating acceptable levels of discriminant
validity among the antecedent constructs [111]. In particular, Digitalization Awareness,
Perceived Risk, and Platform Trust remained empirically distinguishable, supporting their
conceptual independence.

At the same time, several construct pairs exhibit relatively high HTMT values (e.g.,
A–T = 0.811, A–O2 = 0.893, T–O1 = 0.857), indicating that some constructs are closely
related within the context of digital platform evaluations [112]. Therefore, discriminant
validity should be interpreted cautiously rather than treated as fully established across all
construct pairs. These relatively high associations suggest that some constructs may capture
overlapping aspects of consumers’ evaluations of digitalized platform environments.
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Table 3. (A) HTMT Ratio. (B) Fornell–Larcker Criterion (diagonal =
√

AVE).

(A)

A R T O1 O2
A 1.000 0.258 0.811 0.870 0.893
R 0.258 1.000 0.420 0.144 0.139
T 0.811 0.420 1.000 0.857 0.817

O1 0.870 0.144 0.857 1.000 0.954
O2 0.893 0.139 0.817 0.954 1.000

(B)

A R T O1 O2
A 0.766 −0.182 0.801 0.877 0.870
R −0.182 0.847 −0.418 −0.117 −0.116
T 0.801 −0.418 0.789 0.827 0.821

O1 0.877 −0.117 0.827 0.838 0.959
O2 0.870 −0.116 0.821 0.959 0.851

Note. HTMT values below 0.90 indicate discriminant validity.

However, the association between Outcome Dimension 1 (O1) and Outcome Dimen-
sion 2 (O2) exceeded the conservative 0.90 threshold (HTMT = 0.954), indicating a high
degree of empirical overlap between the two dimensions. This pattern is theoretically
understandable because experiential evaluations, such as perceived value and engagement,
are closely related to behavioral responses, such as purchase intention and platform loyalty,
in digital platform contexts. At the same time, the high overlap indicates that the empirical
distinction between the two outcome dimensions should be interpreted cautiously. We
therefore acknowledge this as a measurement-related limitation of the present study.

To further examine the nature of this overlap, an additional analysis was conducted
in which O1 and O2 were modeled as separate dependent variables. The results indicate
that both dimensions are influenced by the key predictors in a highly consistent manner,
supporting their interpretation as closely related facets of a common outcome domain.

Accordingly, O1 and O2 were modeled as first-order dimensions loading onto a
higher-order Outcome construct. This second-order specification was retained because
the study conceptualizes consumer outcomes as an integrated domain that includes both
experiential evaluations and behavioral responses, rather than because the two dimensions
showed strong empirical overlap. In this framework, O1 represents perceived value
and engagement, whereas O2 represents purchase intention and platform loyalty. Their
overlap is therefore interpreted as reflecting the close connection between experiential
and behavioral consumer responses in digital platform contexts, not as evidence that the
two dimensions are theoretically redundant. At the same time, given the high empirical
overlap between the two dimensions, the higher-order specification should be interpreted
cautiously, and their strong empirical association is acknowledged as a measurement-
related limitation of the present study.

Discriminant validity was further evaluated using the Fornell–Larcker criterion, as
reported in Table 3B. In general, the square root of the average variance extracted (

√
AVE)

for each construct exceeded most of the corresponding inter-construct correlations, indi-
cating satisfactory discriminant validity among the antecedent constructs. Digitalization
Awareness, Perceived Risk, and Platform Trust demonstrated clear empirical separation,
supporting their conceptual distinctiveness within the proposed framework.

In contrast, the correlation between Outcome Dimension 1 (O1) and Outcome Dimen-
sion 2 (O2) approached unity and exceeded the respective

√
AVE values of both constructs.

This pattern indicates a substantial degree of shared variance between experiential outcome
evaluations and behavioral response outcomes. This strong association is theoretically un-
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derstandable because perceived experiential value and subsequent behavioral engagement
are closely connected in digital platform environments. Nevertheless, it suggests that the
empirical distinction between the two outcome dimensions is limited in the present data
and should therefore be acknowledged as a measurement-related limitation.

In light of these findings, the two outcome dimensions were specified as comple-
mentary manifestations of a broader latent Outcome construct. Modeling O1 and O2
as first-order dimensions loading onto a higher-order factor allows the shared variance
between the dimensions to be captured explicitly while maintaining their substantive
interpretability. This specification provides a parsimonious and theoretically coherent
representation of consumer outcome responses in the digital transformation context.

To further examine the discriminant validity concern, alternative measurement models
were estimated, including a single-factor model and a correlated-factor model in which O1
and O2 were specified as correlated first-order factors. The single-factor model exhibited
slightly inferior fit (e.g., RMSEA = 0.089) compared to both the correlated-factor and second-
order models, suggesting that collapsing the two dimensions into a single construct is not
optimal. The results further indicate that the second-order model provides a comparable
fit to the correlated-factor model (e.g., CFI = 0.998, RMSEA = 0.084 vs. CFI = 0.998,
RMSEA = 0.081), suggesting that the higher-order specification is theoretically defensible,
although the empirical distinction between O1 and O2 remains limited.

Importantly, although O1 and O2 share substantial variance, they are not conceptually
redundant. Additional analyses indicate that the two dimensions respond in a similar
but not identical manner to key predictors. Specifically, perceived risk shows a positive
association with both O1 (Estimate = 0.366) and O2 (Estimate = 0.413), while platform trust
exhibits strong positive effects on O1 (Estimate = 1.049) and O2 (Estimate = 1.059). Because
these coefficients are unstandardized estimates, values slightly above 1.0 should not be
interpreted as standardized path coefficients. Given the high empirical overlap between O1
and O2, these results should be interpreted as a supplementary check suggesting that the
two dimensions represent closely related facets of a shared consumer outcome domain.

To further examine whether the two outcome dimensions represent a unified higher-
order construct, a second-order confirmatory factor analysis was conducted. As shown
in Table 4, both Outcome Dimension 1 (O1) and Outcome Dimension 2 (O2) exhibited
very strong standardized loadings on the higher-order Overall Consumer Outcome factor
(λ = 0.983 and λ = 0.976, respectively). These coefficients substantially exceed the commonly
recommended threshold of 0.70, indicating that both dimensions are highly representative
indicators of a shared underlying construct.

Table 4. Second-Order Factor Loadings.

Higher-Order Construct First-Order Factor Std. Loading

Overall Consumer Outcome O1 0.983
O2 0.976

Note. Loadings above 0.70 indicate strong higher-order representation.

The magnitude and consistency of these loadings suggest that experiential evaluations
and subsequent behavioral responses are closely connected manifestations of consumer
outcome formation. The higher-order specification captures this shared variance and is
consistent with the theoretical view that consumer outcomes in digital platform contexts
include both experiential and behavioral components. However, the very high second-
order loadings also suggest that the empirical distinction between O1 and O2 should be
interpreted cautiously. Accordingly, the strong association between these two dimensions
is acknowledged as a measurement-related limitation of this study.
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All structural equation modeling (SEM) analyses were conducted using the R statis-
tical environment with the lavaan package [113,114]. The models were estimated using
the weighted least squares mean and variance adjusted (WLSMV) estimator, which is
appropriate for ordinal survey data. The following section presents the empirical results of
the SEM analysis.

4.2. Empirical Results

The structural model comparison results are presented in Table 5. Because the mea-
surement items were assessed using seven-point Likert-type scales, the SEM models were
estimated using the WLSMV estimator, which is appropriate for ordinal indicators. Ac-
cordingly, global fit was evaluated by considering CFI, TLI, RMSEA, and SRMR together,
rather than relying on a single cutoff, as RMSEA may be sensitive to model complexity
and categorical estimation conditions. To assess possible localized misspecification, resid-
ual correlations and modification indices were inspected. No clear theoretically justified
localized misspecification was identified, and no purely data-driven re-specification was
adopted. Both the full mediation and partial mediation models demonstrated generally
acceptable but not optimal overall model fit [115]. The full mediation model yielded fit
indices of CFI = 0.990, TLI = 0.989, RMSEA = 0.102, and SRMR = 0.072, whereas the partial
mediation model showed slightly improved fit (CFI = 0.991, TLI = 0.989, RMSEA = 0.100,
SRMR = 0.071). While the CFI and TLI values indicate excellent fit, the RMSEA values
around 0.10 suggest a moderate level of model fit and therefore warrant cautious interpreta-
tion [116]. Although the incremental differences in global fit indices were modest, the scaled
chi-square difference test indicated that the partial mediation specification provided a sig-
nificantly better representation of the data than the full mediation model (∆χ2(1) = 61.71,
p < 0.001). This result suggests that allowing direct paths from Digitalization Awareness to
the overall consumer outcome significantly improves model explanatory power beyond the
indirect pathways operating through perceived risk and platform trust. Accordingly, the
partial mediation model was retained for subsequent hypothesis testing and interpretation
of structural relationships.

Table 5. Structural Model Comparison.

Model CFI TLI RMSEA SRMR

Full mediation 0.990 0.989 0.102 0.072
Partial mediation 0.991 0.989 0.100 0.071

Note. Scaled χ2 difference test indicates the partial mediation model fits significantly better than the full mediation
model, ∆χ2(1) = 61.71, p < 0.001.

The structural relationships estimated under the structural model are presented in
Table 6. Digitalization awareness exhibited a significant negative association with per-
ceived risk (β = −0.182, p < 0.001), indicating that greater familiarity with or understanding
of digitalization reduces users’ risk perceptions toward platform-based services. At the
same time, digitalization awareness showed a strong positive effect on platform trust
(β = 0.750, p < 0.001), suggesting that perceived recognition of and familiarity with digital-
ized platform features is associated with stronger confidence in platform reliability and
governance mechanisms.
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Table 6. Structural Model Results (Partial Mediation).

Hypothesis Structural Path Estimate SE z p-Value Std. β

H1 A → R −0.207 0.044 −4.674 <0.001 −0.182
H2 A → T 0.855 0.037 22.970 <0.001 0.750
H3 R → T −0.282 0.033 −8.569 <0.001 −0.281
H4 T → O 0.474 0.051 9.359 <0.001 0.495
H5 R → O 0.177 0.028 6.252 <0.001 0.184
H6 A → O 0.577 0.056 10.287 <0.001 0.529

Note. Estimates are unstandardized; Std. β indicates standardized coefficients. Overall Consumer Outcome
is modeled as a second-order factor (Outcome =~ O1 + O2). “→” indicates the hypothesized structural path
between variables.

Perceived risk was negatively related to platform trust (β = −0.281, p < 0.001), sup-
porting the notion that risk perceptions undermine institutional confidence in digital
environments. This finding highlights the interdependent relationship between evaluative
risk judgments and trust formation within platform ecosystems.

With respect to outcome formation, platform trust exerted a strong positive influence on
the overall consumer outcome (β = 0.495, p < 0.001), confirming the central role of trust as a
key driver of value realization and downstream behavioral engagement. Perceived risk also
demonstrated a significant positive direct association with the outcome construct (β = 0.184,
p < 0.001). This result should be interpreted with caution, as a positive association between
perceived risk and consumer outcomes is theoretically counterintuitive. One theoretically
plausible explanation is that moderate or manageable levels of perceived risk may stimulate
more active information processing and evaluative engagement in digital environments [117].
This interpretation is consistent with the proposed risk–benefit and diagnostic-processing logic,
but it should be treated as context-dependent rather than universal. Alternative explanations,
including suppression effects, model-specific dynamics, or the higher-order specification of
the outcome construct, cannot be ruled out. Therefore, this finding should not be interpreted
as evidence that perceived risk is inherently beneficial, but as an empirically observed, context-
bound association that requires independent replication.

Importantly, digitalization awareness retained a substantial direct effect on the overall
consumer outcome (β = 0.529, p < 0.001) even after accounting for mediating pathways
through perceived risk and platform trust. This result indicates that digitalization aware-
ness is associated with consumer outcomes through broader cognitive or experiential
processes beyond the risk–trust pathway. Given the cross-sectional survey design, these
structural paths should be interpreted as observed associations rather than definitive causal
effects. The overall consumer outcome was modeled as a second-order construct capturing
shared variance between perceived value and behavioral engagement dimensions.

The indirect effects estimated from the structural mediation model are presented in
Table 7. Digitalization awareness exerted a significant indirect influence on the overall
consumer outcome through platform trust (A → T → O; β = 0.405, p < 0.001, 95% CI [0.328,
0.482]), indicating that enhanced understanding of digital technologies promotes favorable
consumer outcomes primarily by strengthening institutional confidence in the platform en-
vironment. This finding suggests a relatively stronger mediating role of trust in translating
technological awareness into downstream value realization and behavioral engagement.
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Table 7. Indirect Effects.

Indirect Effect Path Estimate SE z p 95% CI Lower 95% CI Upper

ind_A_T A → T → O 0.405 0.039 10.323 <0.001 0.328 0.482
ind_A_chain A → R → T → O 0.028 0.007 3.829 <0.001 0.013 0.042

ind_A_R A → R → O −0.037 0.011 −3.357 0.001 −0.058 −0.015
Note. Indirect effects were estimated using the WLSMV estimator in the lavaan SEM framework, which provides
robust standard errors and confidence intervals for models with ordinal indicators. Confidence intervals are
reported to provide a more rigorous assessment of indirect effects. ind_A_T represents the indirect effect
of Digitalization Awareness on Overall Consumer Outcome through Platform Trust (A → T → O). ind_A_R
represents the indirect effect through Perceived Risk (A → R → O). ind_A_chain represents the sequential
mediation pathway through Perceived Risk and Platform Trust (A → R → T → O). “→” indicates the hypothesized
structural path between variables.

A sequential mediation pathway was also supported. Digitalization awareness re-
duced perceived risk, which in turn increased platform trust and subsequently improved
the overall consumer outcome (A → R → T → O; β = 0.028, p < 0.001, 95% CI [0.013,
0.042]). Although smaller in magnitude, this chain effect highlights how risk evaluation op-
erates as an intermediate cognitive mechanism shaping trust formation before influencing
consumer responses.

In contrast, the indirect pathway operating solely through perceived risk (A → R →
O) was negative but statistically significant (β = −0.037, p = 0.001, 95% CI [−0.058, −0.015]).
This pattern suggests that reductions in perceived risk alone do not fully account for positive
outcome formation and may capture a distinct evaluative process independent of relational
trust mechanisms. These results indicate that platform trust plays a relatively stronger
mediating role, while risk perceptions contribute primarily through their interaction with
trust rather than functioning as a standalone mediator. These mediation effects should be
interpreted with caution given the cross-sectional design of the study.

Table 8 summarizes the hypothesis testing results by presenting different levels of sup-
port across the proposed hypotheses, thereby distinguishing supported relationships from
findings that require more cautious interpretation. Consistent with expectations derived
from technology readiness and cognitive appraisal perspectives, digitalization awareness
significantly reduced perceived risk (H1 supported) while simultaneously strengthening
platform trust (H2 supported). These findings suggest that greater technological under-
standing helps users manage uncertainty and develop confidence in digital platform envi-
ronments. In line with risk–trust evaluation theory, perceived risk exhibited a significant
negative association with platform trust (H3 supported), highlighting the interdependence
between cognitive risk assessment and relational confidence formation.

The results further confirmed the central role of trust in outcome formation. Plat-
form trust demonstrated a strong positive effect on the overall consumer outcome (H4
supported), supporting relationship marketing and trust-based exchange perspectives that
emphasize trust as a key mechanism driving value realization and behavioral engagement.
However, perceived risk also showed a significant positive direct association with consumer
outcomes (H5 supported). Although perceived risk showed a statistically significant posi-
tive direct association with consumer outcomes, this result is theoretically more complex
and less straightforward than the other supported hypotheses. Rather than indicating that
perceived risk is generally beneficial, the result may reflect a manageable-risk condition
in which risk awareness stimulates diagnostic information processing, comparison, and
evaluative engagement. Alternative explanations, including suppression effects, model-
dependent patterns, or the higher-order specification of the outcome construct, should also
be considered. Therefore, H5 is treated as statistically supported but theoretically cautious.
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Table 8. Hypothesis Support Summary.

Hypothesis Theoretical Foundation Support

H1

Technology readiness and cognitive appraisal
perspectives suggest that greater awareness of and

familiarity with digitalized platform features may reduce
uncertainty and perceived risk in digital environments.

Supported

H2

Technology acceptance and institutional trust theories
propose that familiarity with digital technologies
enhances confidence in platform reliability and

governance mechanisms.

Supported

H3
Risk–trust evaluation theory posits that higher perceived

risk undermines institutional confidence and reduces
trust formation.

Supported

H4
Relationship marketing and trust-based exchange theory
emphasize trust as a key driver of value realization and

behavioral engagement.
Supported

H5

Risk–benefit evaluation and diagnosticity perspectives
suggest that perceived risk may stimulate diagnostic

information processing and evaluative engagement when
risk remains manageable, diagnostic information is

available, and credible platform safeguards are visible.

Conditionally supported

H6

Technology readiness and experiential learning
perspectives indicate that awareness of and familiarity

with digitalized platform features directly enhances
perceived value and behavioral engagement beyond

mediating mechanisms.

Supported

H7
Trust transfer and mediation theory propose that trust
functions as a central relational mechanism translating

digitalization awareness into behavioral outcomes.
Supported

H8
Sequential appraisal theory suggests that cognitive risk
evaluation precedes relational trust formation, jointly

shaping downstream consumer responses.
Supported

Consistent with the partial mediation framework, digitalization awareness retained
a substantial direct influence on consumer outcomes even after accounting for mediating
mechanisms (H6 supported). This finding indicates that awareness of and familiarity with
digitalized platform features contributes to value perception and behavioral engagement
not only through evaluative and relational pathways but also through broader experiential
or cognitive processes. Mediation analyses further demonstrated that platform trust served
as a dominant transmission mechanism linking digitalization awareness to downstream
outcomes (H7 supported), while a sequential pathway through perceived risk and platform
trust was also significant (H8 supported). However, given the cross-sectional self-reported
design, these mediation results should be interpreted as evidence consistent with the
proposed theoretical pathway rather than definitive proof of a causal or fully sequential
process. The findings provide stronger and more theoretically robust support for the
digitalization awareness–trust–outcome relationships, while the positive direct role of
perceived risk requires a more nuanced and cautious interpretation.

5. Conclusions
5.1. Discussion

This study examined the relationships among digitalization awareness, perceived risk,
platform trust, and consumer outcomes in e-commerce platforms, with particular attention
to the roles of risk appraisal and platform trust. The findings provide empirical support that
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is consistent with the proposed socio-cognitive framework, indicating that digitalization
awareness is associated with consumer engagement both directly and through intercon-
nected evaluative and relational mechanisms. In particular, digitalization awareness was
significantly associated with lower perceived risk and higher platform trust, suggesting
that consumers with greater awareness of and familiarity with digitalized platform features
tend to perceive platform interactions as more predictable and manageable. Rather than
amplifying uncertainty, technological familiarity may function as a cognitive resource that
helps consumers interpret algorithmically mediated environments.

The negative relationship between perceived risk and platform trust further indicates a
close association between consumer risk evaluation and relational confidence in digital plat-
forms. Trust does not appear to operate independently of uncertainty; instead, it is closely
related to consumers’ assessments of vulnerability embedded in system-based interactions.
When consumers perceive the platform as opaque or potentially harmful, confidence in its
institutional safeguards tends to weaken. Conversely, lower risk perceptions are associated
with more favorable conditions for trust formation. This finding is consistent with the view
that risk appraisal represents an important cognitive consideration in platform engagement,
although the present cross-sectional design does not allow the temporal order of these
evaluations to be definitively established.

The results also highlight the central role of trust in consumer outcome formation.
Platform trust showed a strong positive association with both experiential value and be-
havioral engagement, underscoring its potential function as a relational mechanism that
may reduce transaction-related anxiety and support sustained interaction. By modeling
consumer outcomes as a higher-order construct, the analysis further suggests that per-
ceived value and behavioral commitment are closely intertwined dimensions of consumer
responses rather than entirely separate processes. This integrative perspective helps explain
why institutional confidence is closely related to both immediate interaction quality and
longer-term platform loyalty.

At the same time, the positive direct association between perceived risk and consumer
outcomes offers a more nuanced view of risk in digital environments. Although risk is
commonly treated as a barrier, this finding is conditionally consistent with H5 and should
be interpreted cautiously as a context-bound association. Specifically, perceived risk may
encourage consumers to engage in more deliberate information processing, comparison,
and use of platform safeguards when the risk is perceived as manageable. Consumers
who recognize potential vulnerabilities may pay closer attention to product information,
reviews, ratings, seller credibility, return policies, and platform protection mechanisms.
Such evaluative effort may strengthen platform engagement and outcome-related responses
rather than leading directly to avoidance. Therefore, the positive association observed in
this study suggests that manageable perceived risk can be linked to more active evaluative
engagement in digital platform contexts. However, this interpretation should be understood
within the limits of the present cross-sectional SEM design. The result does not imply that
all forms of perceived risk are beneficial; rather, it indicates that, in the Chinese e-commerce
context examined here, perceived risk may have a conditional and engagement-oriented
role when consumers are able to process risk-related information and rely on available
platform safeguards.

The persistence of a direct association between digitalization awareness and consumer
outcomes further indicates that awareness of and familiarity with digitalized platform
features is related to engagement beyond its links with risk and trust. Consumers who are
more familiar with such features may experience stronger perceptions of control, efficiency,
and fluency when navigating platform systems, which may enhance both experiential
satisfaction and behavioral commitment. This suggests that digitalization awareness may
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function not only as a perceptual orientation associated with uncertainty evaluation but
also as an experiential familiarity factor related to interaction quality.

The mediation findings are consistent with a layered evaluation logic in digital plat-
form environments. Digitalization awareness is associated with how consumers interpret
uncertainty, perceived risk is negatively related to platform trust, and platform trust is posi-
tively associated with consumer outcomes. Rather than operating as isolated perceptual
factors, these constructs appear to be interconnected within the proposed SEM framework.
Nevertheless, because this study relies on cross-sectional self-reported survey data collected
from a single Chinese sample, the findings should be interpreted as observed associations
rather than conclusive evidence of causal or fully sequential processes.

5.2. Theoretical Implications

This study contributes to digital platform research by extending existing explanations
of online consumer behavior through a more specific focus on digitalization awareness
and its relationship with risk appraisal, platform trust, and consumer outcomes. Although
digital commerce scholarship has examined technology adoption, perceived risk, and insti-
tutional trust extensively, and related trust–risk process models have been developed in
adjacent literature, much prior work in platform-based consumer research treats these con-
structs as parallel predictors of behavioral intention. Against this background, the present
research positions digitalization awareness within a risk–trust pathway and examines how
it is associated with consumer outcomes through both direct and mediated relationships.

First, the study foregrounds digitalization awareness as a distinct construct capturing
consumers’ awareness-and-use orientation toward digitalized platform features. Unlike
usefulness/ease-of-use evaluations or dispositional technology readiness, digitalization
awareness emphasizes how consumers perceive, encounter, and use digitalized platform
features in everyday online shopping contexts. This adds to existing technology and trust
research by highlighting infrastructural cognition as an important antecedent associated
with uncertainty management and institutional confidence in digital platform contexts.

Second, the findings extend risk–trust research by integrating digitalization awareness
into an established risk–trust logic. Rather than suggesting that risk and trust have not
been connected in prior research, this study shows that digitalization awareness can
be positioned as an upstream cognitive factor associated with both perceived risk and
platform trust. In this sense, the study clarifies how consumers’ understanding of digital
platform mechanisms may be linked to risk appraisal and relational confidence within an
algorithmically mediated commerce setting.

Third, the results offer a more nuanced interpretation of perceived risk in the present
empirical context. Perceived risk was negatively associated with platform trust while also
showing a positive direct association with consumer outcomes. This pattern suggests
that perceived risk may have a dual role: it can be associated with weaker institutional
confidence, while under manageable-risk conditions it may also be linked to more active
deliberation and evaluative engagement. This contribution should be understood as
context-specific and exploratory, rather than as evidence that perceived risk is generally
beneficial across all platform settings.

Fourth, by testing a sequential mediation specification, the study provides empirical
evidence of a partial mediation pattern within the specific Chinese e-commerce context
examined here. The results suggest that digitalization awareness is related to consumer
outcomes both directly and indirectly through perceived risk and platform trust. Rather
than definitively demonstrating a universal sequential process, this finding refines existing
platform research by showing how digitalization awareness, vulnerability appraisal, and
relational confidence may operate together within one integrated SEM framework.
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Finally, the study highlights the cognitive consequences of technological opacity in
contemporary platforms. As algorithmic decision-making and data-driven coordination
intensify, consumer outcomes depend not only on service features but also on how users
interpret the platform’s less visible governance architecture. Foregrounding digitalization
awareness therefore helps advance a more precise understanding of consumers’ awareness,
familiarity, and use-related recognition of digitalized platform features as relevant factors
in trust and engagement formation, while leaving room for future research to test the gen-
eralizability of this relationship across different platform, cultural, and regulatory contexts.

5.3. Practical Implications

Beyond theoretical contributions, the findings offer useful managerial implications
for e-commerce platforms operating in highly algorithmic environments. The negative
association between digitalization awareness and perceived risk, together with its positive
association with platform trust and overall consumer outcomes, indicates that platform
managers may benefit from making digital platform mechanisms more understandable to
users. In practice, this means that recommendation logic, data use, payment protection,
and automated governance rules should not remain hidden behind complex technical
systems or lengthy policy documents. Instead, platforms can provide concise and acces-
sible explanations at relevant decision points, such as product pages, recommendation
panels, privacy settings, and checkout interfaces. These explanations may help users
form clearer expectations about how the platform operates and reduce uncertainty during
online shopping.

The mixed role of perceived risk also has important managerial implications. Perceived
risk was negatively associated with platform trust but positively associated with overall
consumer outcomes, suggesting that risk should not be treated only as something to
be concealed or eliminated. Rather, platforms may manage risk by emphasizing clarity,
controllability, and visible protection. Managers can help consumers understand what
kinds of risks may exist and how the platform addresses them. Refund guarantees, seller
credibility indicators, dispute resolution procedures, transaction protection policies, and
data security notices can be presented in a more visible and user-friendly manner. Such
practices may help consumers evaluate potential vulnerabilities more systematically and
make platform-related risks feel more manageable.

The strong positive association between platform trust and overall consumer outcomes
highlights the practical importance of platform governance. Trust-building should therefore
be treated as a governance issue rather than only a marketing issue. Promotional campaigns
or interface improvements may attract users temporarily, but stable consumer engagement
depends more fundamentally on whether users perceive the platform as reliable, fair, and
procedurally consistent. Platforms can strengthen trust by applying rules consistently,
communicating policy changes clearly, providing timely responses during disputes, and
explaining automated decisions when users may perceive them as unclear or arbitrary.
This is especially important in algorithmically mediated environments, where users often
cannot directly observe how platform decisions are made.

The mediation results further suggest that transparency, risk communication, and
governance practices should be coordinated rather than treated as separate managerial
initiatives. Platform trust served as the dominant transmission channel, while the sequential
pathway through perceived risk and platform trust was also significant. Accordingly, user
education can improve consumers’ awareness of and familiarity with digitalized platform
features, visible safeguards can support risk evaluation, and consistent governance can
reinforce platform trust. Aligning these practices across the consumer journey may help
platforms manage digital consumer experience more systematically, particularly in e-
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commerce contexts where algorithmic recommendations, data-driven personalization,
mobile payments, and automated dispute handling are deeply embedded in everyday
transactions. The applicability of these implications may vary across platform types and
market environments.

5.4. Limitations and Future Research

Despite its contributions, this study has several limitations that provide directions for
future research. The empirical analysis relies on survey-based measures, which inherently
reflect respondents’ subjective evaluations of digital platform environments. Although
the measurement model demonstrates satisfactory reliability and validity, reliance on
perceptual data constrains the strength of causal inference and may introduce shared
method variance. Because all core variables were measured using self-reported responses
collected from the same survey source, the results may be affected by self-report bias and
common method variance. Although the empirical results reveal meaningful associations
among digitalization awareness, perceived risk, platform trust, and consumer outcomes,
they should not be interpreted as definitive evidence of causal relationships.

A related limitation concerns the cross-sectional research design and the interpretation
of mediation effects. The proposed model specifies risk appraisal and platform trust as
mediating mechanisms, but cross-sectional SEM cannot fully establish temporal ordering
among the constructs. Therefore, the mediation results should be understood as evidence
consistent with the proposed theoretical pathway rather than as conclusive proof of a
sequential causal process. Future research could strengthen causal inference by using
longitudinal designs that track changes in digitalization awareness, perceived risk, platform
trust, and consumer outcomes over time, or experimental designs that manipulate digital
transparency, risk information, or trust cues in controlled settings. Multi-source data, such
as behavioral platform records, transaction histories, or observed engagement metrics,
would also help complement self-reported perceptions and provide more robust evidence.

Furthermore, the study is situated within a specific national and institutional context
characterized by rapid digitalization and high platform penetration. Cultural norms, regu-
latory environments, and levels of digital maturity may shape how consumers interpret
algorithmic systems and institutional safeguards. In markets with stronger privacy regula-
tions or lower platform concentration, the relationship between digitalization awareness,
risk perception, and trust may differ. Cross-national comparative research would therefore
help clarify the contextual boundary conditions of the proposed socio-cognitive framework.
Accordingly, the external validity of the findings should be considered in light of the Chi-
nese e-commerce context examined in this study. Future studies could test whether the
proposed relationships hold across different countries, regulatory systems, platform types,
and consumer segments.

In addition, the sample composition may limit the generalizability of the findings.
Data were collected in a university-based context, and most respondents were university
students, with a smaller number of staff members and other general online shoppers. The
sample was also highly educated and strongly concentrated among Gen Z consumers.
Although this group is relevant because younger consumers are active users of digital
shopping services, the findings may not fully represent older, less educated, or more
occupationally diverse consumer groups. Future research should test the proposed model
using more heterogeneous samples.

The conceptualization of consumer outcome as a higher-order construct integrating
experiential evaluations and behavioral responses remains theoretically meaningful, be-
cause consumer outcomes in digital platform contexts often involve both perceived value
and engagement as well as purchase intention and platform loyalty. In this study, O1
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represents perceived value and engagement, whereas O2 represents purchase intention
and platform loyalty; together, they capture complementary aspects of overall consumer
response. The observed overlap between O1 and O2 may therefore reflect the close connec-
tion between experiential and behavioral responses in this context, rather than conceptual
redundancy. Nevertheless, the higher-order specification may mask finer-grained distinc-
tions between short-term experiential evaluations and longer-term behavioral commitment.
The discriminant validity results also show a high empirical overlap between O1 and
O2, suggesting that the distinction between the two dimensions should be interpreted
cautiously. This issue is therefore acknowledged as a measurement-related limitation of
the present study. Future research should further validate this distinction using alter-
native samples, refined measurement items, longitudinal designs, or separate outcome
specifications. This measurement-related limitation is also relevant to the interpretation
of H5, where perceived risk showed a positive direct association with overall consumer
outcomes. Although this result is consistent with the argument that manageable perceived
risk may stimulate evaluative engagement, it may also be sensitive to model specification,
the higher-order measurement structure of consumer outcomes, or suppression-related
patterns among the predictors. Future research should examine this relationship using
alternative model specifications, separate outcome dimensions, and robustness checks to
determine whether the positive association remains stable across analytical approaches.

Finally, although this study positions risk appraisal and platform trust as the primary
mediating mechanisms, additional psychological processes may also shape how digitaliza-
tion awareness translates into outcomes. Constructs such as perceived control, algorithmic
fairness perceptions, technological anxiety, or data privacy concern may interact with or
moderate the sequential pathway identified here. Expanding the model to incorporate
these constructs would deepen understanding of how consumers navigate increasingly
complex digital infrastructures. These limitations do not diminish the value of the present
findings but define a set of opportunities for more rigorous follow-up studies. Future re-
search using longitudinal, experimental, cross-national, and multi-source designs would be
especially valuable for strengthening causal inference, testing generalizability, and refining
the theoretical boundary conditions of the proposed framework.
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T Platform Trust
O Overall Consumer Outcome
O1 Outcome Dimension 1 (Perceived Value and Engagement)
O2 Outcome Dimension 2 (Purchase Intention and Platform Loyalty)
CFA Confirmatory Factor Analysis
SEM Structural Equation Modeling
CR Composite Reliability
AVE Average Variance Extracted
HTMT Heterotrait–Monotrait Ratio
WLSMV Weighted Least Squares Mean and Variance Adjusted
CFI Comparative Fit Index
TLI Tucker–Lewis Index
RMSEA Root Mean Square Error of Approximation
SRMR Standardized Root Mean Square Residual

Appendix A
Appendix A.1

Before assessing reliability and validity, the specific measurement items used for each
construct are reported in Table A1 to improve transparency regarding construct operational-
ization, content validity, and replicability. All items were measured using a seven-point
Likert scale ranging from 1 = strongly disagree to 7 = strongly agree, with 4 indicating a
neutral response. The measurement model included digitalization awareness, perceived
risk, platform trust, and two first-order outcome dimensions. Outcome Dimension 1 (O1)
captured perceived value and engagement, whereas Outcome Dimension 2 (O2) captured
purchase intention and platform loyalty. All constructs were modeled reflectively be-
cause the items were conceptualized as observable manifestations of their corresponding
latent constructs.

The questionnaire was initially developed in English and then translated into Chi-
nese for data collection. To ensure semantic consistency and conceptual equivalence, a
translation and back-translation procedure was implemented. The English questionnaire
was first translated into Chinese by a bilingual researcher familiar with e-commerce and
consumer behavior research, and another bilingual researcher independently translated
the Chinese version back into English. The back-translated version was compared with the
original English questionnaire, and discrepancies were discussed and revised. In addition,
the Chinese questionnaire was reviewed by bilingual academic experts and pilot tested
with respondents who had online shopping experience before the formal survey. Minor
wording adjustments were made to improve readability and comprehension.

Table A1. Measurement Items.

Construct Code Measurement Item

Digitalization Awareness (A) A1 I often encounter digital technologies when shopping online
(e.g., AI recommendations, chatbots, AR try-on).

A2 I feel that e-commerce platforms have become more
digitalized and intelligent in recent years.

A3 I actively use digital features (e.g., voice search, AI filters,
auto-recommendations) when making purchase decisions.

A4 The degree of digitalization in a platform influences my
likelihood of using it.
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Table A1. Cont.

Construct Code Measurement Item

Perceived Risk (R) R1 I am concerned that digital tools may misuse or collect too
much personal data.

R2 I worry that algorithmic recommendations reduce my
autonomy in decision-making.

R3 I sometimes feel overwhelmed by the amount of digital
information provided.

R4 I am skeptical about how transparent digital algorithms are
on shopping platforms.

Platform Trust (T) T1 I trust that digital technologies on e-commerce platforms are
used to improve consumer experience.

T2 I believe that AI-based recommendations are generally
accurate and unbiased.

T3 I feel comfortable relying on digital features (e.g., AI
suggestions, AR previews) when shopping online.

T4 I trust the platform’s digital systems.

O1: Perceived Value and
Engagement O1_1 Digital features make my online shopping experience more

enjoyable.

O1_2 The digital services provided by the platform increase my
overall satisfaction.

O1_3 I feel more connected to brands or sellers through digital
interactions (e.g., live chat, live-streaming).

O1_4 I am more likely to engage with platforms that offer
advanced digital features.

O2: Purchase Intention and
Platform Loyalty O2_1 I am more likely to purchase from a platform that offers

advanced digital functions.
O2_2 I would recommend a highly digitalized platform to others.

O2_3 I intend to continue using digitalized shopping platforms in
the future.

O2_4 I would choose digitalized platforms over traditional ones,
even if prices are similar.

Note. All items were measured using a seven-point Likert scale ranging from 1 = strongly disagree to 7 = strongly
agree, with 4 indicating a neutral response.

Appendix A.2

Table A2 summarizes the theoretical foundations and adaptation basis for the mea-
surement items used in this study. Each construct was developed with reference to a
representative theoretical framework or validated scale. The items were contextually
adapted to the setting of digitalized e-commerce platforms, covering consumers’ digital-
ization awareness, perceived risk, platform trust, perceived value, engagement, purchase
intention, and platform loyalty.

Table A2. Scale Sources and Adaptation Basis.

Construct Items Scale Sources/Adaptation Basis

Digitalization Awareness A1–A4

Adapted from the technology readiness framework [92]. The
items were revised to capture consumers’ awareness,

perceived prevalence, actual use, and platform-use influence
of digitalized e-commerce functions.
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Table A2. Cont.

Construct Items Scale Sources/Adaptation Basis

Perceived Risk R1–R4

Adapted from the perceived risk framework [118]. The items
were revised to capture privacy misuse, reduced decision

autonomy, information overload, and algorithmic
transparency concerns in digitalized platform contexts.

Platform Trust T1–T4

Adapted from e-commerce trust measures [119]. The items
were revised to measure consumers’ trust in platform-based

digital technologies, including AI recommendations, AR
previews, and algorithm-supported services.

O1: Perceived Value and
Engagement O1_1–O1_4

Adapted from the perceived value scale [120]. The items
were revised to reflect digital shopping value, including

enjoyment, satisfaction, interactive connection, and
engagement with advanced digital features.

O2: Purchase Intention and
Platform Loyalty O2_1–O2_4

Adapted from the continuance intention model [121]. The
items were revised to capture purchase likelihood,

recommendation intention, continued use, and preference
for digitalized e-commerce platforms.

Note. Adapted by the authors from prior theoretical frameworks and validated scales [92,118–121]. All items
were reworded to fit the context of digitalized e-commerce platforms.
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