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ABSTRACT

Spatial Commerce represents the next stage in the evolution of digital commerce, integrating
Extended Reality (XR), Artificial Intelligence (Al), spatial computing, digital twins, and related
technologies to create immersive, intelligent, and interactive consumer experiences. Despite
growing scholarly interest, research remains fragmented across marketing, information
systems, and human—computer interaction, limiting a comprehensive understanding of its
theoretical foundations and consumer implications. This review synthesizes multidisciplinary
literature published primarily between 2019 and 2026, drawing on more than 130 Scopus-
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indexed studies. The review makes three primary contributions. First, it conceptualizes the
evolution of commerce through a five-stage framework culminating in Spatial Commerce.
Second, it integrates the technological foundations of Spatial Commerce into a unified
ecosystem. Third, it proposes a Spatial Commerce Consumer Experience Framework,
demonstrating how immersion, presence, embodiment, flow, and trust mediate the
relationship between spatial technologies and consumer outcomes, including purchase
intention, loyalty, and brand advocacy. The review also identifies key challenges related to
interoperability, privacy, Al-driven personalization, and governance, while outlining future
research priorities and managerial implications. Overall, the paper positions Spatial Commerce
as a strategic transformation that requires trustworthy, human-centered, and interoperable
digital ecosystems.

Reality; Metaverse; Immersive
Consumer Experience;
Artificial Intelligence; Digital
Twins; Presence; Spatial
Computing

INTRODUCTION

Digital commerce has evolved through a series of disruptive transitions, each redefining the spatial, sensorial,
and relational architecture of consumer interaction. From early catalogue retailing through Web 1.0 storefronts
to mobile and omnichannel platforms, commerce has progressively dissolved spatial constraints while
simultaneously flattening sensory richness into the boundaries of a screen. The current frontier, Spatial
Commerce, restores volumetric dimensionality to digital exchange, embedding consumers within shared, three-
dimensional, Al-orchestrated environments that combine the immediacy of physical retail with the scalability of
digital infrastructure (Chen et al., 2023; Jafar et al., 2025).

Conventional e-commerce, although transformative, exhibits well-documented experiential limitations: an
inability to convey haptic, olfactory, or three-dimensional spatial cues; restricted social co-presence; and high
product-uncertainty leading to elevated return rates, particularly in apparel and experiential categories (Chen et
al.,, 2024; Liu et al., 2025). The accelerating diffusion of XR devices, large language models, generative Al,
photorealistic real-time rendering, and 5G/edge-enabled spatial computing has catalyzed a structural shift from
search-driven to experience-driven commerce (Jawale et al., 2024; Wang et al., 2025). In tandem, metaverse
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platforms have evolved from speculative discourse to commercially significant venues for branded experiences,
virtual goods, and avatar-mediated consumption (Arya et al., 2024; Kaur et al., 2024; Spais et al., 2025).

Despite a rapidly expanding body of empirical and conceptual research, the literature remains conceptually
fragmented. Studies frequently isolate single technologies (e.g., AR try-on, VR showrooms) without theorizing
the systemic convergence that defines Spatial Commerce. Theoretical adaptations of S-O-R, TAM, UTAUT, Flow,
and Presence have multiplied, yet integrative meta-frameworks remain scarce (Lu & Hsiao, 2022; Uhlendorf-Leo
et al., 2026). Furthermore, contradictions persist regarding the role of hyper-realism, the appropriate dosage of
multisensory stimuli, and the boundary conditions of Al personalization within immersive environments
(Magalhdes et al., 2024; Sun, Freeman, et al., 2025).

To address these gaps, this review pursues four objectives. First, it conceptualizes the historical evolution of
commerce through a five-stage progression culminating in Spatial Commerce. Second, it integrates the
technological ecosystem underpinning Spatial Commerce into a unified conceptual architecture. Third, it
synthesizes the behavioral and theoretical literature to develop an integrative Spatial Commerce Consumer
Experience Framework. Finally, it identifies key research gaps and future research priorities.

Accordingly, this review makes three primary contributions. First, it conceptualizes the evolution of digital
commerce through a five-stage framework culminating in Spatial Commerce. Second, it integrates the
fragmented technological foundations of Spatial Commerce into a unified ecosystem that explains how
complementary technologies jointly create immersive commerce environments. Third, it proposes an integrative
Spatial Commerce Consumer Experience Framework that serves as the paper's central theoretical contribution.
Building on these contributions, the review synthesizes applications, identifies key challenges, and outlines future
research directions for marketing, information systems, and human—computer interaction research.

EVOLUTION FROM E-COMMERCE TO SPATIAL COMMERCE

The evolution of commerce can be understood as a progression through five interrelated stages, each marked
by shifts in spatial interaction, sensory richness, and consumer agency rather than by technological substitution
alone. Traditional commerce relied on co-located, multisensory, and socially embedded exchanges. E-commerce
removed geographical constraints by enabling screen-mediated transactions but simultaneously reduced
consumer experience to primarily visual and textual information (Lazaris & Vrechopoulos, 2014). Mobile and
omnichannel commerce extended accessibility through context-aware services and seamless integration across
physical and digital touchpoints, yet interaction remained largely confined to two-dimensional interfaces
(Artomova, 2025).

The emergence of immersive commerce, driven by augmented and virtual reality, partially restored
experiential richness by enabling virtual product interaction, reducing product uncertainty, and improving
purchase intentions across sectors such as fashion, beauty, and retail (Kim, 2023; Mollel & Chen, 2025; Shafa et
al., 2025; Zhang et al., 2026). Building on these developments, Spatial Commerce represents a qualitative shift
rather than a simple technological extension. By integrating XR, Al, spatial computing, digital twins, and persistent
virtual environments, it transforms consumers from passive screen users into embodied participants who
interact, navigate, and socialize within shared three-dimensional spaces (Alves et al., 2024; Harrisson-Boudreau
& Bellemare, 2022; lyengar et al., 2025; Wang et al., 2025).

Viewed from this perspective, the evolution of commerce is best understood as a process of re-embodiment.
Rather than replacing earlier forms of digital commerce, Spatial Commerce integrates and extends them within
a multimodal ecosystem that reconnects the cognitive efficiency of e-commerce with the sensory and social
richness of physical retailing (Jafar, Ahmad, & Chen, 2024; Jafar et al., 2025).

Table 1. Evolution of Commerce: Five Stages

Stage Era ﬁlzz;gzzt Spatial Logic :2:'::’;? dth Key Drivers
Pre- Multi- Geography,
1. Traditional 1995 Physical store  Colocated sensory, social
embodied proximity
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1995— Visual + Internet,
2. E-Commerce 2007 Desktop web Dislocated textual payment
systems
3. Mobile & 2007—- Smartphone, . Visual + Mobile
. Context-fluid . broadband,
Omnichannel 2016 apps tactile
GPS
Visual + AR-Kit
. 2016- , . . ’
4. Immersive 016 AR/V.R Augmented/simulated haptic + ARCore,
2022 mobile XR . .
spatial audio = HMDs
. Spatial . .
5. Spatial Vol t tent XR + Al
patia 2022- computing, oltimetric, persistent, Multi-modal . + +.
Commerce embodied digital twins
metaverse

FOUNDATIONS OF SPATIAL COMMERCE

Spatial Commerce is not driven by a single technology but by the convergence of complementary digital
infrastructures. At its foundation is spatial computing, which enables digital systems to perceive, model, and
interact with three-dimensional environments through technologies such as computer vision, simultaneous
localization and mapping (SLAM), and real-time rendering (Kim, 2025; Wang et al., 2025). This provides the
infrastructure linking digital content, physical space, and user interaction.

Extended Reality (XR) constitutes the experiential interface of Spatial Commerce. Virtual Reality (VR),
Augmented Reality (AR), and Mixed Reality (MR) provide varying degrees of immersion, although advances in
pass-through video and spatial computing increasingly blur the boundaries among these modalities (Bordegoni
et al., 2023; Koji¢ et al., 2025; Zhang & Li, 2024). Complementing XR, Artificial Intelligence (Al) serves as the
cognitive layer by enabling real-time personalization, conversational agents, scene understanding, behavioral
prediction, and adaptive virtual experiences (Dong et al., 2025; Hassan et al., 2025; Wei & Bahari, 2026).

Other enabling technologies strengthen this ecosystem. Digital twins synchronize physical and virtual assets
to support inventory management, customer simulation, and personalized services, while also raising ethical
concerns regarding behavioral profiling (Moon & Erdem, 2026; Muschkiet, 2024; Muschkiet et al., 2022). The
Internet of Things (loT) supplies real-time sensor data, whereas edge and cloud computing provide the low
latency and scalable computing capacity required for immersive, persistent environments (Hosseinifard, 2025;
Scurati, 2025).

These technologies create value through their integration rather than in isolation. Spatial computing
establishes the environment, XR delivers immersive interaction, Al personalizes experiences, digital twins
synchronize physical and virtual states, IoT supplies contextual data, and edge—cloud infrastructures ensure
responsiveness and scalability (Dias et al., 2024; Jawale et al., 2024). Emerging technologies such as Web3 and
blockchain may further support digital ownership, interoperable identities, and decentralized governance,
although their long-term commercial role remains uncertain (Chen et al., 2023; Ghosh et al., 2024).

Table 2. Spatial Commerce Technology Ecosystem

Role in Spatial

Technology Layer Function
By fay Commerce

. . 3D scene perception, SLAM, Situates content within

Spatial Computing .
anchoring space
XR (VR/AR/MR) Immersive rendering Experiential surface
Artificial Intelligence Personalization, vision, NLP Cognitive layer
Digital Twins Real-time virtual replicas Physical—-virtual sync
loT Sensor data streams Animates twins
. . User comfort, real-time

Edge Computing Low-latency local computation

rendering
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Cloud Computing Elastic scale Persistent worlds

Decentralized ownership,

Web3/Blockchain . .
identity

Digital property rights

CONSUMER EXPERIENCE IN SPATIAL COMMERCE
Core Psychological Constructs

Spatial Commerce reshapes consumer experience by extending established psychological mechanisms into
immersive, three-dimensional environments. Among these, presence (the subjective feeling of "being there" in
a mediated environment) emerges as the central construct, consistently predicting favorable attitudes, approach
behaviors, and purchase intentions in virtual retail settings (Jang et al., 2019; Lu & Hsiao, 2022). Closely related,
telepresence enhances intrinsic enjoyment and purchase intention by creating the perception of being
transported into a remote commercial space (Han et al., 2020).

Flow, defined as a state of deep cognitive absorption, remains a key driver of engagement in Spatial
Commerce. Evidence suggests that telepresence and flow jointly mediate the relationship between immersive
environments and continued platform use, while sustained flow experiences contribute to customer loyalty and
post-purchase engagement (Hosen et al., 2026; Jafar, Ahmad, & Chen, 2024; Mahnke et al., 2015; Yuan et al.,
2026). Immersion, in contrast, refers to the technological capability of XR systems to provide sensory richness,
whereas presence reflects the user's psychological response (Chen & Li, 2026). Embodiment, or the perception
of inhabiting a virtual avatar, further strengthens self-identification, fit confidence, and brand attachment,
particularly in identity-oriented categories such as fashion and luxury (Hao et al., 2025; Konale et al., 2025).

Theoretical Perspectives

Research on Spatial Commerce primarily extends established technology adoption and consumer behavior
theories. The Technology Acceptance Model (TAM) and Unified Theory of Acceptance and Use of Technology
(UTAUT) continue to explain adoption intentions, although their explanatory power is enhanced when combined
with experiential constructs such as hedonic motivation, social influence, and prior XR experience (Di Natale et
al., 2024; Farhi, 2024; Kaya, 2026; Teng et al., 2022).

The Stimulus-Organism-Response (S-O-R) framework provides a particularly suitable lens for explaining
consumer behavior in immersive environments. Spatial stimuli (including augmented realism, multisensory
congruence, avatar fidelity, and Al responsiveness) influence internal psychological states such as immersion,
presence, flow, and trust, which subsequently shape purchase intention, loyalty, and brand advocacy (Eroglu et
al., 2003; Gao & Bai, 2014; Peng & Kim, 2014; Yu & Pan, 2026). Complementary perspectives, including the
Experience Economy and the Technology Readiness Index (TRI), further explain how immersive experiences
create value while accounting for individual differences in technology adoption (Chen & Li, 2010; Demirci & Ersoy,
2008; Pine & Gilmore, 2013).

An Integrative Spatial Commerce Consumer Experience Framework

Building on the preceding theoretical perspectives, this review proposes an Integrated Spatial Commerce
Consumer Experience Framework that synthesizes the principal technological, psychological, and behavioral
constructs identified in the literature. As illustrated in Figure 3, the framework conceptualizes Spatial Commerce
as a value creation process in which spatial commerce technologies generate immersive environments that shape
consumer experience, strengthen trust, and ultimately influence behavioral outcomes.

The framework begins with Spatial Commerce Technologies, comprising Extended Reality (XR), Artificial
Intelligence (Al), Spatial Computing, Digital Twins, and the Internet of Things (loT). These complementary
technologies create immersive and intelligent shopping environments, with immersion representing the primary
technological affordance through which consumers engage with spatial commerce. Rather than directly
influencing consumer behavior, immersion facilitates a multidimensional consumer experience characterized by
presence, embodiment, and flow, which collectively translate technological capabilities into meaningful
psychological experiences.
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The framework further proposes that trust functions as the key psychological mediator linking immersive
consumer experiences to behavioral outcomes. In Al-enabled environments, trust is shaped by consumers'
perceptions of platform reliability, personalization, and transparency, thereby influencing their willingness to
engage in spatial commerce (Bansal & Bansal, 2026; Hassan et al., 2025; Sun, Freeman, et al., 2025). Positive
consumer experiences subsequently contribute to desirable behavioral outcomes, including purchase intention,
customer satisfaction, loyalty, and brand advocacy, which together reflect the long-term value generated through
Spatial Commerce (Arya et al., 2024; Leong et al., 2026).

The framework also recognizes that the relationship between immersive technologies and consumer
experience is contingent upon both individual and contextual moderators. Individual factors including technology
readiness, prior immersive experience, and demographic characteristics, influence consumers' ability and
willingness to engage with immersive environments, whereas contextual factors such as shopping context,
product category, and social presence shape how these experiences are interpreted and evaluated. In addition,
the framework acknowledges two important boundary conditions identified in the literature. First, multisensory
congruence enhances consumer responses when visual, auditory, and haptic cues are aligned, strengthening
perceived ownership and reducing decision uncertainty (Bhatt et al., 2026; Chen et al., 2023; Helmefalk & Hultén,
2017; Istiani et al., 2026; Magalhaes et al., 2024). Second, the realism paradox suggests that increasing realism
enhances presence only up to an optimal threshold, beyond which excessive fidelity may induce cognitive
overload or uncanny experiences. Similarly, evidence indicates that social presence often exerts a stronger
influence on revisit intention than technological realism alone (Buchner et al., 2022; Chen & Li, 2026; Lekha Shree
et al., 2026; Magalhdes et al., 2024).

e - Individual Moderators

+  Technology Readiness

Spatial Commerce : *  Prior Immersive Experience
Technologies 1 *  Demographic Characteristics

Behavioral Qutcomes

' Purchase Intention

| '
Extended Reality (XR) | ;

Consumer Experience

e | | W

Spatial Computing . L

Embodiment

Digital Twins

i
1
1

Internet of Things (loT)

LI

R Contextual Moderators
* Shopping Context
+ Product Category
+ Soclal Presence

Figure 1. Proposed Spatial Commerce Consumer Experience Framework

Al AND SPATIAL COMMERCE

Artificial Intelligence (Al) serves as the cognitive engine of Spatial Commerce, transforming immersive
environments into adaptive, context-aware, and personalized experiences. By analyzing multimodal data (
including gaze, gestures, voice, biometrics, and behavioral signals), Al continuously adapts product
recommendations, virtual environments, pricing, and avatar interactions in real time (Dong et al., 2025; Wei &
Bahari, 2026). Rather than merely supporting immersive technologies, Al enhances their responsiveness and
enables dynamic consumer experiences that evolve throughout the shopping journey.

In Spatial Commerce, Al-powered recommendation systems extend beyond conventional product
suggestions by incorporating spatial context. Al guides consumers not only on what to purchase but also how to
navigate virtual environments, interact with products, and engage with virtual sales assistants (Hassan et al.,
2025). Similarly, Al-generated avatars and digital humans improve engagement and trust through natural
language interaction, emotional responsiveness, and adaptive communication styles, while multimodal
interfaces integrating voice, gesture recognition, and hand tracking create more intuitive consumer—brand
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interactions (Chen, Ngo, et al., 2026; Hao et al., 2025; Koji¢ et al., 2025; Kyaw et al., 2024; Morotti et al., 2022;
Wei & Bahari, 2026).

Al also enables predictive and agentic commerce. Predictive analytics anticipate consumer needs by pre-
personalizing virtual environments and recommending products before explicit requests are made, whereas
autonomous Al shopping agents increasingly perform purchasing tasks on behalf of consumers (Upreti et al.,
2023). Combined with digital twins, these capabilities support simulation-driven personalization and customer
journey optimization but simultaneously intensify concerns regarding privacy, autonomy, and algorithmic
accountability (Muschkiet et al., 2022; Wang et al., 2025).

Despite its potential, the effects of Al-driven personalization remain contested. While many studies report
positive relationships between personalization, trust, and purchase intention (Hassan et al., 2025; Ingriana &
Rolando, 2025), others suggest that excessive personalization can increase perceived surveillance, intrusiveness,
and consumer reactance (Sun, Freeman, et al., 2025). This tension, often described as the Transparency Paradox,
indicates that personalization is most effective when accompanied by explainable Al, user control, and
transparent data practices, which together strengthen trust and long-term consumer acceptance (Bansal &
Bansal, 2026; Sun, Freeman, et al., 2025).

CHALLENGES AND BARRIERS

Despite its transformative potential, the widespread adoption of Spatial Commerce remains constrained by
technological, organizational, consumer, and regulatory challenges. These barriers are interconnected, requiring
coordinated advances in infrastructure, business strategy, consumer protection, and governance.

From a technological perspective, current XR hardware continues to face limitations in latency, battery life,
device ergonomics, and field of view, all of which influence user comfort and adoption (Porcino & Clua, 2025;
Scurati, 2025). Delivering photorealistic, persistent virtual environments also requires substantial computational
resources, reinforcing the importance of edge and cloud computing. At the same time, limited interoperability
among platforms restricts the seamless transfer of avatars, digital assets, and spatial environments, hindering
the development of an open Spatial Commerce ecosystem (Chen et al., 2023; Ghosh et al., 2024).

Economic and consumer barriers remain equally significant. High implementation costs, workforce training,
and integration with existing retail systems continue to limit adoption, particularly among small and medium-
sized enterprises (Alves et al., 2024; Jawale et al., 2024). From the consumer perspective, device affordability,
cybersickness, digital literacy, and cognitive overload may reduce acceptance, especially when highly immersive
environments exceed users' cognitive capacity (Buchner et al., 2022; Smith et al., 2026; Suzuki et al., 2024).
Emerging evidence suggests that adaptive XR interfaces capable of adjusting information complexity and
interaction modes can mitigate these challenges and improve user experience (Zhao et al., 2017; Zhou et al.,
2025).

Privacy, ethics, and governance present perhaps the most critical long-term challenges. XR devices
continuously collect biometric and behavioral data (including gaze, gestures, facial expressions, and movement)
raising concerns over surveillance, digital identity, algorithmic bias, and manipulative personalization (Almomani
et al., 2025; Bansal & Bansal, 2026; Wang & Wang, 2023; Wu & Zhang, 2023). Accessibility also remains uneven,
as the high cost of XR technologies risks widening the digital divide, while regulatory frameworks continue to lag
behind advances in Al-driven advertising, biometric data protection, and virtual property rights (Aziz et al., 2025;
lyengar et al., 2025; Konale et al., 2025).

Collectively, the literature highlights three fundamental tensions shaping the future of Spatial Commerce. The
first is the balance between immersion and cognitive overload, as greater sensory realism can either enhance or
diminish consumer experience depending on its design (Magalhdes et al., 2024; Sun & Liao, 2025). The second
concerns personalization and privacy, where increasingly accurate Al-driven personalization depends on
extensive data collection and raises concerns over surveillance and consumer autonomy (Hassan et al., 2025; Wu
& Zhang, 2023). The third involves platform centralization versus interoperability, reflecting competing visions
between proprietary ecosystems and decentralized infrastructures based on Web3 technologies (Chen et al.,
2023; Gilbert, 2022). These tensions underscore that the future success of Spatial Commerce will depend not
only on technological innovation but also on the development of trustworthy, inclusive, and interoperable
ecosystems
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Table 3. Challenges and Opportunities in Spatial Commerce

Category

Challenge

Counter-Opportunity

Source

Technological

Latency, hardware
limitations
High implementation

Edge computing,
cloud XR

Scurati (2025)

Economic cost Cloud-based SaaS XR  Jawale et al. (2024)
Cognitive overload, . Buchner et al. (2022); Sun
Consumer cybersickness Adaptive feedback & Liao (2025)
Pri : .
Privacy Biometric surveillance rlv'acy preserving Wu & Zhang (2023)
design
Al ipulati
Ethics rmanipufation, XAl, user control Bansal & Bansal (2026)
transparency paradox
Accessibility Digital divide Mobile/web XR lyengar et al. (2025)
- Web3 open
Interoperability Walled gardens standards Ghosh et al. (2024)
Cross-iurisdictional
Regulation Fragmented frameworks ross-jurisdictiona Mitrushchenkova (2023)
governance

FUTURE RESEARCH DIRECTIONS

The continued evolution of Spatial Commerce presents significant opportunities for future research across
theory, methodology, technology, and governance. Advancing the field will require moving beyond isolated
investigations of individual technologies toward integrated frameworks that explain how immersive
environments reshape consumer behavior and value creation.

From a theoretical perspective, future studies should develop unified models that integrate presence,
immersion, embodiment, flow, and trust within a comprehensive explanation of consumer experience. Greater
attention should also be given to identity construction, avatar-mediated relationships, and embodied
consumption by drawing on perspectives from consumer psychology, phenomenology, and human—computer
interaction (Arghashi, 2025; Chen & Li, 2026; Kaur et al., 2024). Longitudinal research is particularly needed to
understand how repeated exposure to immersive environments influences consumer behavior, brand
relationships, and well-being over time (Hao et al., 2025; Konale et al., 2025).

Methodologically, the literature remains dominated by laboratory experiments using convenience samples
and short-term exposure. Future research should employ longitudinal field studies, cross-cultural comparisons,
and mixed-method designs that better capture real-world consumer experiences (Magalh3es et al., 2024; Suzuki
et al., 2024). Advances in eye tracking, electroencephalography (EEG), and other biometric measures offer
promising opportunities to deepen understanding of consumer responses, although their use should be
accompanied by careful ethical safeguards (Dong et al., 2025).

Technological research should focus on scalable and interoperable Spatial Commerce infrastructures,
including web-based XR, cross-device experiences, lightweight rendering, federated learning for privacy-
preserving personalization, and standardized digital twin architectures (Porcino & Clua, 2025; Wang et al., 2025).
At the application level, important opportunities remain in underexplored domains such as financial services,
B2B commerce, healthcare, and circular economy initiatives (Hosseinifard, 2025; Kaya, 2026).

Finally, greater attention should be devoted to the broader societal implications of Spatial Commerce. Existing
evidence is concentrated in North America, Europe, and East Asia, highlighting the need for cross-cultural
research that examines the influence of cultural values, social norms, and religious contexts on immersive
consumer behavior (Shatnawi et al., 2020; Yu & Chatpunyakul, 2025). Future studies should also investigate the
long-term consequences of Al-driven personalization, autonomous shopping agents, digital identity, and virtual
ownership, while developing governance frameworks that balance innovation with transparency, accountability,
and consumer protection (Bansal & Bansal, 2026; Chen et al., 2023; Mitrushchenkova, 2023; Sun, Freeman, et
al., 2025; Wu & Zhang, 2023).
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Table 4. Future Research Agenda

Research Area Current Gap Future Opportunity
Lo . Fragmented use of presence, Unified embodied-commerce
Theoretical integration .
flow, embodiment theory
Methodology Lab-bound short-term studies I&:;;gglsldmal, biometric,  field
Technology Walled gardens, latency Xeb-XR, federated learning, edge
Industries B2B, finance, circular economy Domain-specific empirical work

Cross-cultural

Al integration

Consumer psychology
Governance

Digital ownership

understudied
Western/East Asian dominance

Curvilinear
effects

Avatar identity effects

personalization

Legal patchwork
Volatile Web3

Global South, indigenous, religious
contexts

XA, trust calibration
Longitudinal identity studies
Metaverse governance frameworks

Robust property/identity standards

=

IMPLICATIONS

The emergence of Spatial Commerce requires organizations to move beyond simply adopting XR technologies
toward redesigning customer experiences around immersion, presence, and Al-driven personalization. Rather
than treating XR as a standalone feature, firms should integrate immersive technologies into the entire customer
journey, prioritizing applications where product uncertainty is high, such as apparel, beauty, furniture, and
automotive retail, where immersive experiences generate the greatest value (Chen et al., 2024; Uhlendorf-Leo
et al., 2026).

For businesses, successful implementation depends on balancing technological capability with organizational
readiness. Cloud-based and web-XR platforms reduce adoption barriers for small and medium-sized enterprises
(SMEs), while marketers must shift from message-centric communication to environment-centric brand
experiences that emphasize interactive storytelling, virtual brand worlds, and avatar engagement (Alves et al.,
2024; Arya et al., 2024; lyengar et al., 2025). Luxury brands can further strengthen exclusivity through immersive
storytelling and carefully managed digital scarcity (Hao et al., 2025; Liu et al., 2025).

The broader Spatial Commerce ecosystem also requires coordinated action from technology providers and
policymakers. Platform providers should prioritize interoperability, digital identity portability, and creator
ecosystems to encourage long-term network growth, while developers should optimize immersive experiences
through adaptive interfaces, low-latency rendering, and human-centered design that minimizes cognitive
overload (Chen et al., 2023; Ghosh et al., 2024; Smith et al., 2026; Sun & Liao, 2025). Policymakers, meanwhile,
must establish governance frameworks addressing biometric privacy, Al transparency, and immersive advertising,
while ensuring that innovation remains balanced with consumer protection (Almomani et al., 2025; Wu & Zhang,
2023). Finally, educational institutions should develop interdisciplinary curricula that combine marketing, design,
computer science, ethics, and psychology to prepare future professionals for the evolving Spatial Commerce
ecosystem (Di Natale et al., 2024).

CONCLUSION

This review examined the evolution of digital commerce from traditional retail to Spatial Commerce, an
emerging paradigm in which Extended Reality (XR), Artificial Intelligence (Al), spatial computing, digital twins,
loT, and edge computing converge to create immersive, intelligent, and persistent consumer experiences. Rather
than representing a simple technological upgrade, Spatial Commerce redefines the consumer—brand relationship
by combining the sensory richness of physical retail with the scalability and personalization of digital commerce
(Harrisson-Boudreau & Bellemare, 2022; Jafar et al., 2025; Wang et al., 2025).
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The review makes three primary contributions. First, it conceptualizes the evolution of commerce through a
five-stage framework that positions Spatial Commerce within the broader trajectory of digital transformation.
Second, it integrates the fragmented technological foundations of Spatial Commerce into a unified ecosystem.
Third, it advances an integrative Spatial Commerce Consumer Experience Framework, highlighting how
immersion, presence, embodiment, flow, and trust mediate the relationship between spatial technologies and
consumer behavioral outcomes while extending established perspectives such as S-O-R, TAM, UTAUT, Flow
Theory, Presence Theory, and the Experience Economy to immersive commerce (Eroglu et al., 2003; Han et al.,
2020; Jang et al., 2019).

The findings also underscore important managerial implications. Organizations should view Spatial Commerce
not as an incremental digital innovation but as a strategic transformation requiring the integration of immersive
technologies, Al-driven personalization, organizational capabilities, and responsible governance. At the same
time, realizing its full potential depends on addressing challenges related to interoperability, privacy, ethics,
accessibility, and consumer trust.

As Spatial Commerce continues to evolve, future progress will depend on interdisciplinary research that
integrates technological innovation with consumer psychology, marketing, and governance. Ultimately, the long-
term success of Spatial Commerce will be determined not only by advances in immersive technologies but also
by the ability of businesses, researchers, and policymakers to develop trustworthy, inclusive, and human-
centered digital ecosystems.
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