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1. Introduction

The advancement of digital technology has brought
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Abstract: The emergence of the metaverse as a three-dimensional virtual space has
significantly disrupted the paradigm of digital architecture, challenging the constraints of
physical space and fostering the development of more immersive, interactive, and
collaborative design approaches. However, conceptual disparities and methodological
limitations persist in addressing the integration of this technology into architectural practice.
This study aims to identify, categorize, and analyze academic literature on the relationship
between the metaverse and digital architecture. The research employs a Systematic Literature
Review (SLR) method using a structured approach, including inclusion and exclusion criteria,
keyword search strategies, and content analysis from reputable scholarly sources. The data
reviewed comprise literature from the past five years discussing metaverse architecture, digital
design innovation, virtual environments, immersive technologies, and future architectural
practices. The findings reveal that the metaverse offers the potential to redefine architectural
design through user experience and spatial immersion—dimensions that remain
underexplored in prior studies. This study also presents a research roadmap and
recommendations for developing inclusive, collaborative, and sustainable metaverse design
models for the future of digital architecture.
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spatial values in architecture with the virtual world.
Amid the growing need for digital spaces in

about significant changes in architectural practice,
particularly in the dimensions of spatial
representation and digital design. One emerging
technology that has gained increasing attention is the
metaverse, an immersive and interactive virtual
environment built on the internet and extended
reality technologies (1). Within the context of digital
architecture, this technology offers opportunities to
design and access spaces in real time, unconstrained
by geographical or material limitations (2). However,
despite the initial adoption of AR, VR, and XR
technologies, the comprehensive integration of the
metaverse has yet to meaningfully address the
strategic design aspects and architectural contexts
involved (3). This challenge is further compounded by
the lack of theoretical frameworks capable of bridging
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education, collaboration, and social engagement, the
metaverse presents a disruptive potential that must
be examined through systematic and scholarly
investigation (4). This reality underscores the
necessity for new approaches in digital architecture
that can respond to the evolving nature of space
within the metaverse in both visionary and
sustainable ways. Hence, this study serves as a critical
reflection and initial mapping of digital architecture’s
engagement in the rapidly expanding virtual space
ecosystem.

Existing literature indicates that although the
intersection of the metaverse and architecture has
been widely discussed, current approaches remain
fragmented and exploratory (5). Most studies focus
on technical aspects such as 3D simulation,
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interactive visualization, and digital platform
development. However, few have examined how
architectural design principles are comprehensively
applied within metaverse environments from a
theoretical perspective (6). Furthermore, classical
design theories—such as form follows function,
postmodern spatial theory, and affordance theory—
fall short in addressing the complexities of immersive,
adaptive, and multidimensional virtual spaces. The
absence of a metaverse-based architectural design
framework points to a theoretical gap that has yet to
be filled through systematic academic inquiry. In
reality, architecture within the metaverse demands
an approach that integrates aesthetics, functionality,
user interactivity, and spatial digital narratives. For
this reason, this study adopts a Systematic Literature
Review (SLR) approach to categorize, classify, and
analyze current literature trends and conceptual
models developed around the metaverse in the field
of architecture (7).

This research aims to develop a structured mapping
of scholarly literature discussing the relationship
between the metaverse and digital architecture. The
main objective is to explore the extent to which
metaverse technologies have been adopted in digital
architectural design practices and to identify
emerging trends, strategies, and methodological
approaches. Additionally, this study seeks to uncover
the challenges and opportunities involved in
integrating the metaverse into shifting architectural
paradigms. Through the SLR approach, it also aims to
establish thematic classifications and research gaps
that may inform future studies. In doing so, this
research aspires to offer both theoretical and
practical contributions toward the advancement of
metaverse-based digital architecture that is more
sustainable and responsive to the evolving demands
of technology and society.

By providing a systematic literature mapping, this
study seeks to fulfill academic needs in defining the
role of architecture within the increasingly relevant
metaverse ecosystem—across sectors such as
education, entertainment, and digital urban planning.
Given the rapid transformation of space through
digital technology, architecture can no longer be
confined to shaping form alone; it must also
orchestrate spatial experience and dynamic
interaction. Without scholarly and conceptual
intervention, digital architecture risks being reduced
to mere aesthetic add-ons in virtual spaces—lacking
clear strategic direction or spatial value. Therefore,
this research plays a critical role in formulating
scientific arguments that reinforce the urgency of
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developing architectural theory and practice within
the context of the metaverse.

2. Research Method

This study focuses on the phenomenon of digital
architecture’s engagement within the metaverse as a
response to the transformation of space brought
about by advancements in immersive technologies.
The virtual spaces constructed in the metaverse pose
new challenges for architecture, such as the shifting
meaning of spatiality, the representation of digital
form, and user experiences that are no longer rooted
in the physical world. Although VR, AR, and XR
technologies have been widely applied, the
understanding of architectural principles within the
context of virtual environments remains
underdeveloped. This phenomenon highlights the
need to reexamine architectural approaches to
respond both theoretically and practically to the
unique spatial characteristics of the metaverse.

This research adopts a literature-based study using a
Systematic Literature Review (SLR) approach. This
methodology allows the researcher to systematically
collect, evaluate, and synthesize relevant scholarly
literature. Primary data consist of peer-reviewed
journal articles that directly examine the interaction
between the metaverse and digital architecture.
Secondary data include books, conference
proceedings, and other academic documents that
address themes such as digital design, immersive
technologies, and future architectural innovations.
The study draws on five core theories as its
conceptual foundation, including the Metaverse
Architecture Framework, CPSS-Based Architecture,
and the Reality—Virtuality Continuum. These
theoretical models provide a basis for understanding
the relationship between digital spatial structures and
architectural design values. Each theory contributes
to the development of a conceptual framework for
interpreting, designing, and optimizing spatial
environments within the metaverse in the context of
digital architecture.

The SLR process begins with the formulation of
research questions, the development of a review
protocol, and the identification of relevant literature
through electronic databases. Keywords are
employed to trace pertinent articles, which are then
selected based on inclusion and exclusion criteria.
Each selected source is assessed for quality and
prepared for the data synthesis stage.

Data analysis is carried out using a content analysis
approach. This technique enables the identification of
patterns, interrelationships between concepts, and
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key themes within the literature. Through this
method, the study constructs a conceptual mapping
and proposes research directions in a structured and
measurable manner.

3. Discussion

Areview of the literature on the concept of metaverse
architecture reveals a paradigm shift from physical
space to immersive digital environments. Metaverse
architecture involves the design of virtual spatial
environments that enable users to engage
interactively within non-physical spaces, where
structural and material constraints no longer apply.
Several studies portray metaverse architecture as a
new platform that supports boundless creativity,
virtual city creation, and collaborative models
between architects and end-users (8), (9), (10).

The metaverse encourages the use of immersive
technologies such as VR and AR in creating responsive
and experimental digital architecture. A study by
Erdogan & Kutsal emphasizes how the metaverse
enables design  experimentation free from
conventional limitations and fosters collaborative
practices among architects worldwide (9). This aligns
with the findings of Dunstan et al., who argue that
interior design in the metaverse is not merely an
aesthetic display, but rather a new form of digital
existence that challenges traditional notions of
physical interiority (10).

The relationship between metaverse architecture and
the challenges of architectural digitalization
underscores the urgent need for new design models
that respond to the demands of digital society. As
virtual space becomes increasingly mainstream,
traditional architectural approaches fall short in
addressing the complexity of digital spatial design. A
contextual understanding of design in the metaverse
is therefore essential (8)—(10).

The literature on digital design innovation highlights
how digital technology has accelerated architectural
design processes through parametric modeling,
digital fabrication, and Al integration. These
innovations have introduced new approaches such as
real-time iterative design, complex geometry
exploration, and interdisciplinary collaboration via
digital platforms (11), (12).

Digital design innovation also opens new possibilities
in the metaverse through participatory and data-
driven approaches. Ding et al. explore co-construction
models that allow users to participate directly in the
virtual design process (12). Meanwhile, Shalaby et al.
propose a software-based metaverse architecture
model to address scalability and interoperability
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issues—critical concerns in cloud-based digital design
(11).

The connection between digital design innovation
and the challenges of digital architecture emphasizes
the need for architects to adapt to collaborative and
immersive tools and processes. In this context,
innovation is not merely a technical solution, but a
redefinition of architectural practice in the era of
spatial virtualization (11), (12).

Virtual environments in architecture refer to three-
dimensional digital spaces that replicate or replace
physical space functions, often used in design
simulation, architectural education, and spatial
experimentation. Recent studies show that virtual
environments allow interactive modeling and user
behavior simulation, enriching design and evaluation
processes (13), (14).

In the context of digital architecture, virtual
environments serve as exploratory mediums that
connect users with space through immersive digital
interfaces. Bernasconi and Blume highlight the
importance of virtual communities in creating
inclusive and context-aware environments (14), while
Zhang et al. emphasize the design opportunities
enabled by integrating real and virtual worlds (13).
The relationship between virtual environments and
the challenges of digital architecture reflects the need
for design methodologies that address interactivity,
immersion, and spatial flexibility in the metaverse
era. Virtual environments function not merely as
representational tools, but as experimental
laboratories for future architectural practices (13),
(14).

Findings from this study show that metaverse
architectural design is characterized by interactivity,
immersion, and spatial flexibility. Metaverse
platforms are utilized across sectors such as
education, social engagement, and culture,
leveraging virtual environments to enable deeper and
more collaborative user experiences. The research
also finds that the integration of virtual and
augmented reality technologies enhances user
engagement and broadens the scope of activities
within digital spaces.

These findings reinforce earlier studies that highlight
the metaverse’s potential to redefine how humans
interact in digital contexts (15), (16). Unlike studies
that focus solely on technological aspects, this
research contributes to metaverse architectural
design by emphasizing virtual spatial organization and
its social dimensions (17). The use of a systematic
approach via SLR also differentiates this study
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methodologically, enhancing the validity of its
findings (18).

Reflectively, the results of this study highlight the
significance of metaverse architecture in creating
transformative—not merely digital—spatial
experiences. With thoughtful design, the metaverse
can offer alternative social spaces that support
education, work, and intercultural interaction (19).
This demonstrates that the metaverse is not only a
technological domain but also a new venue for more
inclusive and adaptive social practices.

The implications are clear: metaverse design holds
great potential for applications in digital education,
virtual smart city development, and social simulation.
The metaverse can serve as a powerful medium for
simulation-based training, remote learning, and more
interactive public participation spaces (20), (21).

The reason why these findings highlight the power of
the metaverse in digital spatial design lies in the
ability of virtual environments to create multisensory
and participatory experiences unrestricted by
physical limitations. This is enabled by the integration
of technologies such as VR/AR, artificial intelligence,
and cloud computing (22). Moreover, immersive
experiences increase user engagement, directly
influencing the effectiveness of virtual architectural
design (23).

Based on the findings, a recommended course of
action is the development of metaverse architectural
design guidelines that incorporate ergonomic
considerations, user engagement, and digital
sustainability. Architects and digital designers are
encouraged to collaborate with social scientists and
educators to create virtual spaces that are not only
technologically advanced but also socially relevant
and inclusive (24).

4. Conclusion

It is truly remarkable that metaverse architecture not
only revolutionizes the way we visualize space but
also overturns the physical boundaries that have long
underpinned conventional architectural practice. This
study finds that digital environments within the
metaverse possess the potential to fundamentally
reshape the definitions of space, function, and user
experience. The fact that interactivity, immersion,
and real-time collaboration can be architecturally
implemented in virtual spaces indicates that the
design world is undergoing an unprecedented
paradigm shift.

The primary contribution of this research lies in its
effort to establish a conceptual and methodological
foundation for metaverse-based digital architectural
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practice. Through a systematic literature review, this
study not only synthesizes various design approaches
but also presents a research roadmap that can
support the development of future architectural
theories, models, and practices. The added value of
this study stems from its integration of spatial
dimensions and immersive technologies—elements
that are often treated separately in prior research.
Practically, the findings serve as a useful reference for
architects, digital developers, and educators in
designing virtual spaces that are more contextual,
inclusive, and sustainable.

Despite being systematically structured, this study
acknowledges limitations regarding its literature
scope, which is restricted to open-access sources and
publications from the last five years. Rather than a
weakness, this limitation presents a broad
opportunity for further exploration—such as
empirical approaches based on user experience, the
development of Al-driven collaborative design
frameworks, or the integration of socio-cultural
dimensions into metaverse architecture. Future
research is encouraged to test the validity of the
synthesized theoretical frameworks in real-world
applications and to expand the inquiry into broader
interdisciplinary domains.
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