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In recent decades, peri-urban settlements have emerged as
interdisciplinary spaces with complex social, spatial, and
institutional challenges, necessitating innovative approaches
to urban planning. Accordingly, this research investigates the
technological capacities of metaverse platforms in
empowering these settlements through a qualitative
methodology utilizing content analysis of reputable academic
sources. The theoretical framework of the study, by
integrating theories of informal settlements, platform
economics, digital empowerment, and community-centric
smart cities, culminated in the design of a model
encompassing five main themes: "participatory empowerment
with spatial justice," "participatory digital regeneration,"”
"platform governance and data-driven policy-making," "smart
infrastructure as a catalyst for transformation,” and
"localization of technology and institutional capacity
building." The findings indicate that the metaverse, when
localized and harnessed for its participatory potential, can
serve as an innovative tool to bridge social-spatial divides in
peri-urban settlements. This technology holds the capacity to
facilitate spatial simulation, virtual interaction, and enhanced
data-driven governance, thereby playing a significant role in
the empowerment of rural and peri-urban communities.
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Extended Abstract

Introduction

Peri-urban settlements, as transitional and
fluid spatial territories located between
urban cores and rural hinterlands, have
increasingly become arenas of social,
infrastructural, and governance challenges.
In the context of Iranian urbanization, these
settlements often lack adequate access to
services, participatory governance
mechanisms, and spatial justice. While
traditional planning approaches have failed
to fully address the dynamic needs of these
areas, emerging technologies—particularly
the Metaverse, digital twins, and urban
platform technologies—offer new prospects
for rethinking empowerment strategies. The
Metaverse, as a hybrid digital environment
that integrates spatial simulation, user
interaction, and real-time data, has the
potential to function as a socio-technical
infrastructure  to  foster ~ community
participation, spatial inclusion, and local
capacity-building. However, despite
growing global interest, academic literature
in Iran has yet to systematically examine the
conceptual interlinkages between Metaverse
technologies and the empowerment of peri-
urban settlements. This study aims to fill this
gap by constructing a theoretical framework
through documentary qualitative analysis.

Methodology

This research adopts a document-based
gualitative content analysis approach,
focusing on the interpretation of academic
texts as its primary source of data. Rather
than relying on fieldwork or empirical
observations, the study utilizes a systematic
review of published literature—including
journal articles, books, policy reports, and
academic theses—related to the themes of
peri-urban development, digital
technologies, and urban empowerment. The
research process was structured around four
analytical phases:

1. Document Collection: A total of 30
scholarly  sources (2015-2025) were
selected through targeted searches in
databases such as Scopus, ScienceDirect,
Springer, Taylor & Francis, Google Scholar,
SID, and ISC. Keywords used included:

peri-urban settlements, digital
empowerment, Metaverse, digital twin,
smart city governance, and platform-based
planning.

2. Initial Coding: Through a systematic
reading of selected texts, open coding was
conducted to extract recurrent concepts,
theoretical categories, and key terminologies
associated with the research themes.

3. Thematic Categorization: The open codes
were then classified into five central
conceptual domains, each reflecting a
specific aspect of the relationship between
Metaverse technologies and peri-urban
empowerment.

4. Conceptual Integration and Model
Development: These thematic domains were
synthesized into a conceptual framework
illustrating how Metaverse technologies
may contribute to the digital, spatial, and
participatory empowerment of peri-urban
communities in Iran.

To enhance theoretical rigor, the study also
drew upon interdisciplinary perspectives
from architecture, urban studies, digital
sociology, and platform governance
literature. Moreover, three international case
studies (Seoul, Barcelona, Singapore) were
included to provide comparative insights
into real-world applications of the
Metaverse in urban contexts.

Results and discussion

The analysis identified five core conceptual
axes that form the basis of the proposed
framework:

1. Participatory Empowerment and Spatial
Justice:

The Metaverse offers tools for engaging
marginalized communities in decision-
making processes through virtual forums,
simulations, and gamified participation. This
helps reduce spatial inequalities and
supports a rights-based approach to
planning.

2. Spatial Regeneration via Digital Twins:
By employing digital twin models, urban
planners and residents can collaboratively
visualize, assess, and redesign neglected
urban spaces. This enhances transparency
and co-production in urban regeneration
efforts.
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3. Platform Governance and Data-Driven
Decision-Making:

The Metaverse, operating through platform
logic, enables real-time data collection,
interactive dashboards, and decentralized
service provision. This can transform peri-
urban governance from reactive to
anticipatory.

4. Smart Infrastructure and Digital
Resilience:

Integration with technologies such as IoT,
Al, and Big Data can support the
development of responsive urban systems.
These tools can mitigate environmental risks
and enhance the infrastructural capacity of
informal or underserved settlements.

5. Localization and Institutionalization of
Digital Technologies:

The success of Metaverse platforms depends
on their adaptation to cultural, legal, and
institutional contexts. Issues such as digital
literacy, legal protections, data governance,
and cross-sector coordination must be
addressed for meaningful implementation.
Comparative examples from Seoul’s
Metaverse Seoul, Barcelona’s Urban Lab,
and Virtual Singapore showed how cities are
already deploying immersive technologies
to democratize urban planning, simulate
spatial  transformations, and engage
marginalized communities in decision-
making.

Conclusion

The findings of the research indicate that the
metaverse, if localized and leveraged for its
participatory potential, can serve as an
innovative tool to overcome social-spatial
divides in peri-urban settlements. This
technology has the capability to create
platforms for spatial simulation, virtual
interaction, and the enhancement of data-
driven governance, thereby playing a crucial
role in empowering rural and peri-urban
communities.
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