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Abstract

Rapid advancements in digital technologies
in recent years-particularly in areas such
as extended reality, artificial intelligence,
blockchain, the Internet of Things (IoT), and
network infrastructure-have paved the way
for the emergence of a new technological
paradigm known as the metaverse. The
metaverse is widely conceptualized as the next
generation of the Internet, in which physical
and virtual environments converge to create
persistent, immersive, and interactive digital
spaces. Within these environments, users can
simultaneously engage in social, economic,
cultural, and professional activities through
digital representations and virtual platforms.
Although global interest in the metaverse has
grown significantly, systematic analyses of
the structural components of the metaverse
ecosystem remain limited, particularly in
developing countries. In Iran, despite the
increasing attention given to the metaverse
in academic and policy discussions, existing
studies remain largely descriptive and have
not sufficiently examined the structural and
technological foundations required for the
development of a metaverse ecosystem.
Against this backdrop, the present study
aims to provide a systematic analysis of the
metaverse ecosystem in Iran by identifying
its key components, evaluating the current
state of development across its core domains,
and examining the major challenges and
policy implications associated with its
evolution. To achieve this objective, the study
adopts a modular analytical approach that
conceptualizes the metaverse ecosystem as a
set of interconnected technological modules.
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This approach enables a structured analysis
of the ecosystem by decomposing it into
several core domains while simultaneously
identifying the interactions and structural
dependencies among them. By applying this
framework, the study seeks to move beyond
purely descriptive accounts and provide a more
integrated understanding of the technological
and infrastructural landscape shaping the
metaverse in Iran.

Within this modular framework, seven key
domains are identified as the principal pillars
of the metaverse ecosystem: mirror worlds,
artificial intelligence, the Internet of Things
(IoT), blockchain, extended reality (XR),
lifelogging, and network infrastructure. Each
domain represents a critical technological
layer that contributes to the development and
functionality of metaverse environments.
The modular approach enables a systematic
evaluation of the current status of each
domain, the identification of its specific
limitations, and an assessment of how its
development influences the overall evolution
of the ecosystem.

The study adopts a descriptive—analytical
methodology based on a review of academic
literature, technological reports, and analyses
oflran’s digital infrastructure and technological
capabilities. Accordingly, each domain of the
metaverse ecosystem is examined in terms
of its current stage of development, major
technological and institutional challenges, and
broader policy implications. This approach
provides a comprehensive understanding of
the opportunities and constraints associated
with the emergence of the metaverse in the
Iranian context.

The findings indicate that the metaverse
ecosystem in Iran is still in its early stages
of development and exhibits significant
asymmetry across its various domains.
In the domain of mirror worlds, several
domestic platforms, including local mapping
and navigation services, have begun to
develop digital representations of physical
environments. These initiatives represent early
steps toward the creation of digital twins of
urban spaces; however, the development of
fully interactive, dynamically updated three-
dimensional representations of real-world
environments remains limited.

In the domain of artificial intelligence, Iran has
developed considerable academic and research

capabilities, particularly within universities
and research institutions. Nevertheless, several
structural constraints hinder the large-scale
deployment of Al technologies in emerging
digital ecosystems. These constraints include
limited access to large-scale datasets,
inadequate computational infrastructure, and a
persistent gap between academic research and
industrial application.

Similarly, the development of the Internet of
Things (IoT) has progressed in specific areas,
including smart city initiatives, industrial
monitoring systems, and energy management
solutions. Despite these advances, the broader
adoption of [oT technologies continues to face
several obstacles, including the absence of
standardized platforms, limited interoperability
among technological systems, and concerns
regarding cybersecurity and data governance.
The blockchain domain likewise exhibits
a mixed pattern of development. Although
blockchain-related activities, particularly those
involving cryptocurrencies and decentralized
platforms, have attracted increasing attention
in recent years, the absence of clear regulatory
frameworks and continuing institutional
uncertainty have constrained the broader
adoption of blockchain-based applications
within digital ecosystems.

In the field of extended reality (XR),
encompassing virtual reality, augmented
reality, and mixed reality, some progress has
been achieved in areas such as digital content
production, educational applications, and the
gaming industry. However, the expansion of
this domain remains constrained by restricted
access to specialized hardware, the high cost
of XR equipment, and the relatively small
domestic market for immersive technologies.
The lifelogging domain, which involves the
continuous recording and analysis of personal
data through digital devices and wearable
technologies, has not yet evolved into a
distinct ecosystem in Iran. Although certain
elements of lifelogging can be observed in
mobile health applications and digital lifestyle
platforms, the broader infrastructure and data
governance frameworks required to support
comprehensive lifelogging systems remain
largely underdeveloped.

Among the seven domains examined, network
infrastructure emerges as one of the most
critical enabling factors for the development
of the metaverse ecosystem in Iran. Metaverse
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environments require high-speed connectivity,
low-latency  networks, advanced cloud
computing capabilities, and powerful data
centers capable of processing large volumes of
real-time data. Although Iran has made notable
progress in expanding its communication
networks and developing data centers in recent
years, the existing infrastructure still falls
short of the technical requirements needed
to support large-scale metaverse platforms.
Limitations in bandwidth capacity, network
stability, and access to advanced hardware
technologies continue to represent major
structural constraints.

The integrated analysis of these seven domains
reveals that many of the challenges facing
the development of the metaverse in Iran are
structural rather than purely technological.
These challenges include limitations in
digital infrastructure, regulatory ambiguity in
emerging technological domains, insufficient
investment in advanced technologies, and
weak linkages among research institutions,
industry, and policymaking bodies. At the
same time, the country possesses several
important strengths, including a growing
digital economy, a relatively strong academic
foundation in information technology, and an
expanding ecosystem of digital platforms and
services.

From a policy perspective, the development
of a sustainable metaverse ecosystem in Iran
requires a coordinated and multidimensional
strategy. Key priorities include strengthening
digital and communication infrastructure,
supporting innovation in emerging
technologies, establishing transparent
regulatory frameworks for technologies such
as blockchain and personal data management,
and fostering closer collaboration among
academia, industry, and policymakers. Such
measures can facilitate the gradual development
of a domestic metaverse ecosystem capable
of harnessing the economic, social, and
technological opportunities associated with
this transformative digital paradigm.

In conclusion, by applying a modular
analytical framework to examine seven core
technological domains, this study provides a
structured and comprehensive assessment of
the current state of the metaverse ecosystem
in Iran. The findings contribute to the existing
literature by offering an integrated perspective
on the opportunities, constraints, and policy

requirements associated with the development
of the metaverse in a developing-country
context. Furthermore, the analytical framework
and insights presented in this study may serve
as a foundation for future research and strategic
policymaking in the rapidly evolving field of
metaverse-related technologies.
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