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ABSTRACT

Aim/Purpose This paper develops a comprehensive framework for understanding metaverse
adoption across three levels: individual users, businesses, and countries.

Background The metaverse is a complex sociotechnical system, yet current research often
views it through isolated micro or macro lenses. There is a need for an integrated
model that bridges the gap between user experience, organizational strategy, and
national competitiveness.

Methodology A grounded theory-informed qualitative analysis by grounded theory was em-
ployed, analyzing 141 records (58 academic studies and 83 grey literature docu-
ments) from Google Scholar and LinkedIn. The data was analyzed using open,
axial, and selective coding to identify key adoption factors.

Contribution The study presents three conceptual models: the User Experience Model (focus-
ing on accessibility, flexibility, and gamification), the Business Readiness Model
(emphasizing digital twins and resource allocation), and the National Competi-
tiveness Model (addressing policy and infrastructure).

Findings Three conceptual models emerged from the literature review to understand the
metaverse, highlighting how immersive interconnectedness relies on infrastruc-
ture. Moreover, these findings highlighted the necessity for multidisciplinary re-
search in IT to craft an innovative and competitive strategy for a future enriched
by the metaverse.
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Exploring the Future Metaverse

Recommendations ~ The paper presents three practical artifacts: a heuristic evaluation rubric
for Practitioners for UX designers, a business-readiness checklist for strategists, and a na-
tional competitiveness assessment for policymakers.

Recommendations ~ These conceptual models and research artifacts guide researchers to ex-
for Researchers plore the metaverse as a future paradigm of information technology.

Impact on Society The findings highlight the dimensions that can contribute to the spatial divide. It
identifies sociocultural factors such as virtual citizenship and cultural export, and
highlights potential shifts in geopolitical landscapes and national identity, as well
as their impact on the economy.

Future Research Future work involves validating research artifacts with experts through both
qualitative and quantitative methods.

Keywords metaverse, user experience, virtual environments, virtual reality, augmented real-
ity, usability, e-readiness, transformative computing, e-governance

INTRODUCTION

The term “Metaverse,” originally coined by Neal Stephenson in his science fiction novel Snow Crash
(Stephenson, 1992; G. Zhang et al., 2022), has transitioned from a futuristic concept to a key topic of
interest in both industry and academia. The metaverse is not merely a 3D interactive internet (Ric-
citiello, 2022), but a paradigm shift in social interactions that both imitates and constructs new soci-
ocultural systems and information interactions (B.-J. Chen & Yang, 2022; Gallon & Lorenzo, 2023;
Soon et al., 2022). The metaverse is a new reality, and as the metaverse grows, it raises crucial ques-
tions about regulation, privacy, and digital rights, underscoring the need for a multi-level analysis to
inform comprehensive and effective policymaking.

The potential of the metaverse to reshape economies and societies necessitates a framework that can
assess its implications across different scales. This complexity has led to the development of various
models aimed at understanding the metaverse’s intricacies. Jon Radoff’s Metaverse value chain model
(Radofft, 2021), for instance, focuses on seven layers: Infrastructure, Human Interface, Decentraliza-
tion, Spatial Computing, Creator Economy, Discovery, and Experience. Similarly, the Digital Ma-
turity Index (Digitopia, 2022) evaluates Web3 readiness across capabilities, ambition, culture, technol-
ogy, use cases, and governance. However, while valuable, these models often address specific aspects
of the metaverse in isolation. I'T leaders face unprecedented challenges in preparing their organiza-
tions for the sociotechnical transformation the metaverse promises (Stephens et al., 2024). Although
this transformation has not yet fully materialized, it poses significant challenges to existing business
models. It necessitates a multidisciplinary analytical approach to strategic planning, given the high
costs associated with investing in this emerging technology (Stephens et al., 2024) and the uncertainty
surrounding the timeline for return on investment (D. H. Lim et al., 2024). Furthermore, regulatory
uncertainties introduce an additional layer of complexity to these challenges (Stephens et al., 2024).

This underscores the need for a comprehensive framework that integrates multiple perspectives and
scales of analysis. The metaverse is developing at an unprecedented pace, with new technologies, ap-
plications, and use cases emerging constantly. A holistic framework is essential for tracking and un-
derstanding these rapid changes across different domains. Moreover, the interdisciplinary nature of
the metaverse requires employing perspectives from both industry and academia. Current research
often suffers from a disconnect between academic literature and industry insights. While academia
provides theoretical frameworks, industry offers practical applications. Bridging this gap is crucial for
a well-rounded understanding of the metaverse.
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While there are many technological constraints in metaverse-enabling technologies, such as depth es-
timation for seamless display of virtual content in augmented reality (Ganj et al., 2024), motion sick-
ness in virtual reality (C. H. Lim & Lee, 2023), and energy consumption of portable devices (Asadi &
Hemadi, 2024; Vidak et al., 2024), focusing solely on these technical hurdles delivers an incomplete
picture of metaverse landscape development. While solving these technological limitations is an es-
sential and irreplaceable step toward realizing the metaverse, it is also crucial to consider it as a social
transformation that will change people’s interactions, disrupt business activities, and create new ur-
ban environments. This perspective requires a socio-political-economic-historical understanding
(Bibri, 2022) of how user experiences need to be transformed, how businesses need to be reoz-
ganized, and how government investment is required. In other words, we aim to explore the
metaverse as a multifaceted phenomenon that encompasses not only technological advancements but
also the broader societal, economic, and cultural implications of its adoption and integration into eve-
ryday life.

This study aims to address these challenges by developing an integrated framework that examines the
metaverse from micro (individual user), meso (business), and macro (national) perspectives. We con-
sider key factors such as user experience, business models, technological infrastructure, regulatory
environments, and societal impact. By doing so, we aim to provide a comprehensive analysis that in-
forms both theoretical understanding and practical applications in the rapidly evolving metaverse
landscape. Our research is guided by three primary questions:

RQ1: What are the main factors affecting individual users’ adoption and utilization of the
metaverse?

RQ2: What are the main factors driving the adoption and use of the metaverse within busi-
nesses?

RQ3: What are the main factors impacting the adoption and utilization of the metaverse at the
national level?

To answer this question, we seek to establish a framework that facilitates the understanding of these
critical factors in a future-oriented manner, encompassing various scales from individual user experi-
ence to business impact and national significance.

This paper is organized as follows. First, we will review the theoretical foundations of technology
adoption and the metaverse. Next, we will describe our methodology, which includes data collection
from Google Scholar and LinkedIn, as well as our grounded theory coding approach. Then, we will
present our findings, structured around our three research questions: factors influencing individual
user adoption (RQ1), drivers of business readiness (RQ2), and indicators of national competitiveness
(RQ3). Finally, we will provide practical artifacts, including a heuristic rubric and readiness checKklists,
and discuss the implications of our findings and suggestions for future research.

LITERATURE REVIEW

Understanding the adoption of emerging technologies requires a grounding in established theoretical
frameworks that explain how individuals, organizations, and societies integrate new technologies into
their practices. This study builds upon several foundational models from information systems re-
search to contextualize metaverse adoption across micro (individual), meso (organizational), and
macro (national) levels. At the individual level, the Technology Acceptance Model (TAM) provides a
fundamental framework for understanding user adoption decisions (Davis, 1989). TAM posits that
perceived usefulness and perceived ease of use are primary determinants of technology acceptance,
which directly relates to the user experience factors we examine in RQ1. The model’s emphasis on
usability and utility aligns with our investigation of accessibility, flexibility, and user interaction in
metaverse environments. Building on TAM, the Unified Theory of Acceptance and Use of Technol-
ogy (UTAUT) offers a more comprehensive view by incorporating social influence, facilitating condi-
tions, and behavioral intention (Venkatesh et al., 2003). UTAUT’s consideration of organizational
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and environmental factors provides a bridge between individual adoption and the business readiness
factors examined in RQ2, particularly regarding resource allocation and organizational support struc-
tures.

EXTENDED REALITY AND HUMAN-COMPUTER INTERACTION

Sutcliffe and Gault (2004) established foundational principles for the heuristic evaluation of virtual
reality applications by identifying usability criteria specific to immersive environments, such as navi-
gation, sense of presence, and natural engagement. Their work provides the scholarly grounding for
evaluating metaverse user experience and informs the heuristic rubric we develop as a practical arti-
fact. Building on this foundation, Jerald (2015) introduced comprehensive human-centered design
principles for VR that address comfort, locomotion, interaction paradigms, and onboarding, which
are all critical factors for sustained metaverse engagement.

SOCIOTECHNICAL FRAMING OF THE METAVERSE

This study conceptualizes the metaverse as a sociotechnical imaginaty; a collectively held vision of
how emerging technologies will reshape social life (Bibri, 2022; Jasanoff & Kim, 2009). This framing
acknowledges that the metaverse is not merely a technological platform but a complex system where
technical capabilities, social practices, economic structures, and cultural values co-evolve. We investi-
gate the metaverse using an IT discipline framework that defines information technology as “the
study of solutions and needs that connect people, information, and the technology of the time” (Said
et al., 2021).

Following this perspective, we explore the metaverse as an integrated network of spatial realities and
virtual worlds that constitutes a compelling alternative realm for human sociocultural interaction (Di-
onisio et al., 2013; Montes, 2022). The metaverse relies on early-stage and emerging technologies, in-
cluding XR, as well as artificial intelligence (Al) and blockchain, which are shaping a new digital real-
ity where the boundaries between cyber and physical spaces are blurred (Saracco, 2022). This blend-
ing of realities is achievable through ubiquitous computing, which provides the pervasive digital in-
frastructure and seamless human-computer interactions necessary for a cohesive, immersive
metaverse experience (Y. Chen et al., 2023). In this social context, the convergence of these new
technologies with communities of people (Carroll et al., 2015) will create new needs that require new
solutions. The IT strategy in this context refers to global-level thinking about the interactions be-
tween internal and external factors that integrate IT in organizations or society (Baporikar, 2017). As
the metaverse drastically changes the user experience, integrating user experience considerations is
crucial for choosing effective IT strategies.

At the macro level, assessing national preparedness for metaverse adoption builds on e-readiness
frameworks developed for earlier digital transformations. E-readiness research (Dada, 2006; Moss-
berger et al., 2007) established methodologies for evaluating whether societies possess the necessary
infrastructure, policies, skills, and cultural factors to leverage digital technologies for economic and
social development. The discussed convergence of virtual and physical worlds has given rise to

the Spatial Digital Divide (OECD, 20206) as a new tier of digital inequality. Unlike earlier divides cen-
tered on internet access, the spatial divide refers to the disparity between those who can perceive and
interact with ‘spatially enriched” data overlays in their physical environment and those restricted to
traditional, unaugmented realities.

CURRENT TREND AND RESEARCH GAP

Recent scholarship on the metaverse has advanced considerably, with studies examining user percep-
tions of usability and social presence (Al-Sharafi et al., 2024), ethical and governance challenges in
organizational contexts (Coelho et al., 2025), and evolving national strategies amid regulatory uncer-
tainty (Kshetri, 2023). Yet most work remains siloed. Researchers typically concentrate on either indi-
vidual-level experience factors (accessibility, immersion discomfort, neurodiverse needs), organiza-
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tional adoption batriers (interoperability costs, change readiness), or macro-level policy and infra-
structure concerns, with little effort to connect these layers. This fragmentation leaves important in-
terdependencies underexplored. For example, how national infrastructure policies and regulatory
frameworks shape business resource decisions, which in turn influence the accessibility, empower-
ment, and long-term well-being of individual users in persistent virtual environments. The present
study addresses these shortcomings by synthesizing academic and industry sources through grounded
qualitative analysis to propose three linked conceptual models — one each for user experience, busi-
ness readiness, and national competitiveness — together with practical evaluation tools intended to
support designers, strategists, and policymakers in this fast-moving field.

METHOD

To explore the emerging phenomenon of the metaverse, this study employed a grounded theory-in-
formed qualitative literature review. This methodological approach was chosen because the
metaverse is a rapidly evolving sociotechnical domain in which traditional systematic review proto-
cols would be too restrictive for capturing the full breadth of academic and industry perspectives.
Grounded theory is particularly suited for developing theoretical frameworks in emerging domains
where existing theory is limited (Alfarraj et al., 2015; Wolfswinkel et al., 2013). Forward snowballing
(Felizardo et al., 2018) was used to strengthen the theoretical foundation of the studies initially identi-
tied.

DATA COLLECTION

We utilized Google Scholar and LinkedIn as our primary repositories. Google Scholar was selected
for its comprehensive, multidisciplinary indexing that spans human-computer interaction, business
strategy, and public policy. LinkedIn was specifically chosen to capture high-quality industry perspec-
tives and strategic announcements from technology leaders that are not typically indexed in academic
databases. The corpus included both white literature (peer-reviewed academic articles) and grey litera-
ture (industry reports, social media posts, and blogs) (Singjai et al., 2021), enabling the integration of
both theoretical and practical insights (Garousi et al., 2019).

The selection of search terms was guided by the need to comprehensively address the research ques-
tions and ensure the inclusion of relevant studies. Keywords were identified to capture the core di-
mensions of the study and combined using Boolean operators (AND, OR) to optimize search sensi-
tivity and specificity. The complete list of search terms is presented in Table 1.

Table 1. Search terms

User Experience (Micro)

“Metaverse Experience”, “Metaverse Design”, “Metaverse UX”, “Metaverse App”

Business Readiness (Meso)

“Metaverse Business Strategy”, “Metaverse Maturity”, “Metaverse Business Model”

Governance (Macro)

(“Metaverse” AND “Governance”), (“Metaverse” AND “National Competitiveness”)

Following established practice, the first 50 LinkedIn search results and the first 5 Google search re-
sults pages were reviewed (Loganathan et al., 2022). In line with previous studies, the first 50
LinkedIn search results and the first three Google search results pages were examined (Loganathan et
al., 2022). Data collection was carried out on three occasions: October 10, 2024; March 15, 2023; and
June 20, 2023. The final set of articles spanned publications from 2018 to 2024. To map keywords,
we applied the Micro-Meso-Macro framework (Dopfer et al., 2004), which has been previously em-
ployed in ecosystem studies within HCI and information science.
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SCREENINGAND SELECTION

The screening criteria presented in Table 2 were applied, ensuring a systematic selection process that
facilitated the comprehensive identification of factors influencing the adoption of the metaverse.

Table 2. Inclusion and exclusion criteria

Research . o : .
Inclusion criteria Exclusion criteria
focus
User ® Studies on user experience in ¢ Studies solely on gaming without
Experience metaverse AR/VR environments metaverse context
Factors ® Research on accessibility and inclusion | ® Publications on VR/AR
¢ Literature on social and cultural hardware without user
implications experience focus
® Articles on privacy, security, and
identity
Business ® Articles on business strategies for ¢ Studies on traditional ecommerce
Factors metaverse adoption without metaverse context
® Studies on metaverse economics and ® Research on general digital
virtual goods transformation not specific to
® Literature on digital twins in business metaverse
contexts ® Studies on individual company
® Articles on metaverse marketing and competitiveness rather than
branding national
National ® Articles on national policies and * Articles on general digital tech-
Factors governance for meta- nologies without meta-
DATA ANALYSIS

To analyze the 141 records, we employed a Grounded Theory-informed approach (Glaser et al.,
1968; Remenyi, 2014). This approach allowed us to derive conceptual models directly from the data
through three distinct coding phases:

1. Open Coding (guided by Khandkar, 2009): Initial concepts were identified from the text,
such as “low latency requirements,” “virtual economy,” and “user privacy.”

2. Axial Coding: These concepts were grouped into related categories. For example, concepts
related to hardware and interface comfort were clustered under the “User Experience” cate-
gory.

3. Selective Coding: In the final stage, these categories were integrated to form the three over-

arching conceptual models presented in this paper: the User Experience Model (RQ1), the
Business Readiness Model (RQ2), and the National Competitiveness Model (RQ3).

FINDINGS

Based on the qualitative analysis, key themes were identified, highlighting the critical factors and di-
mensions discussed in the existing literature. The findings are synthesized into three conceptual mod-
els, developed through the grounded theory approach: the Metaverse User Experience Maturity
Model, the Metaverse Business Readiness Model, and the Metaverse National Competitiveness
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Model. Collectively, these models capture the multidimensional nature of metaverse adoption, ad-
dressing its implications at the application, business, and national levels. The distribution of evidence
varies across the three conceptual models, reflecting the maturity and nature of each domain.

The User Experience Model is grounded in a robust mix of HCI research and practitioner design
standards, accounting for approximately 39% of the analyzed corpus. The Business Readiness
Model relies heavily on grey literature (70%), reflecting the rapid pace of commercial innovation and
the prevalence of strategic industry reports.

Table 3. Evidence density by research questions

Research Total | Academic Grey .
. : : Primary source types

question sources | literature | literature
User Experience o o HCI Journals, IEEE Proceedings,
RQ1) 5 | 24 () | SO | pyedion Standards (W3C), UX Blogs
Business Readiness Strategic Consulting Reports
RQ2) 40 12 (30%) | 28 (70%) | (McKinsey, Accenture), Business

News (Forbes), Market Analysis

National Policy Journals, Smart City Research,
Competitiveness 46 22 (48%) | 24 (52%) | Government White Papers, Legal
RQ3) Reviews
Total 141 58 83

RQI WHAT ARE THE FACTORS AFFECTING INDIVIDUAL USERS’ ADOPTION
AND UTILIZATION OF THE METAVERSE?

The responses to this question have been categorized into the main themes presented in Table 4 and
illustrated in Figure 1, which showcases the conceptual model addressing this research question.

Table 4. Thematic analysis for RQ1

. Axial Selective .

Open coding Coding Coding Example articles
Motion sickness, motor strain, Barriers to | Accessibility (Eid, 2022; Evans, 2022;
hand fatigue, visual impairments | use Stoner, 2022; Yoon & Choi,

2023)

Multiple input methods, User Flexibility (Reality School, 2023; Lu &
customization options, flexible adaptability Chang, 2022; Nicholls, 2022;
onboarding, navigation options Wang et al., 2023)
Game mechanics, storytelling, Game-like | Gamification (A. Lee, 2022; Marchesoni,
virtual economies, interactivity, | elements 2023; Nicholls, 2022)
presence
Cross-platform artifacts, data Seamless Interoperability | (Bar-Zeev, 2021; Harkavy et
continuity, open standards transitions al., 2022; Macario, 2024)
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Figure 1. Metaverse user experience maturity research model

Accessibility

Accessibility principles for non-immersive environments have been developed over many years; how-
ever, the metaverse presents both new opportunities and challenges in this regard. On one hand, the
metaverse allows users to participate in events without the limitations of geographic boundaries (Ali
et al., 2022; Felix, 2022; Tamuley, 2022). On the other hand, barriers such as motion sickness from
VR headsets, motor strain, and hand fatigue may hinder users from fully engaging with the metaverse
(Eid, 2022; Evans, 2022; Hillmann, 2021; Lu & Chang, 2022; Nicholls, 2022; Stoner, 2022).

One of the major challenges is the lack of agreed-upon criteria for developing third-party accessibility
tools and guidelines for the metaverse (Li, 2022; Soon et al., 2022). To address this issue, the World
Wide Web Consortium (W3C) has developed XR Accessibility User Requirements to establish a
common standard for accessibility in the metaverse (W3C Working Group, 2021). This document
considers topics such as immersive personalization for people with disabilities and encourages avoid-
ing interactions that trigger motion sickness. We should also note that metaverse projects are not in-
clusive for people with visual impairments yet (Nicholls, 2022; Tamuley, 2022). It is encouraging to
see projects like Microsoft Canetroller (Zhao et al., 2018), which allows blind people to explore vir-
tual realities with haptic and auditory sensors. Sonic interaction (Turchet et al., 2023) is a crucial sen-
sory perception in ubiquitous computing that can even alter what we receive through vision (Wil-
liams et al., 2022). More work is needed to ensure the metaverse is accessible regardless of cognitive
and physical capabilities. Despite growing research on XR accessibility, immersive threats affecting
neurodiverse users remain understudied (Jones et al., 2023). Customizable, flexible environments can
support individuals with autism, ADHD, and dyslexia by reducing sensory overload, enhancing fo-
cus, and enabling personalized social interactions.

Flexibility

User experience studies emphasize the importance of flexibility, allowing users to complete tasks us-
ing a variety of methods (Laubheimer, 2020), and of delivering multimodal, multitasking, and embod-
ied interactions (S.-M. Park & Kim, 2022). This principle is also necessary for the metaverse services
(Reality School, 2023; Kreger, 2023), where users should be able to interact with virtual environments
in flexible ways, just as they can in the real world. Designing metaverse applications with flexibility in
mind can also enhance accessibility. However, there are common barriers to flexibility in the
metaverse, including inflexible onboarding, navigation, and immersion, as well as the need to set up
blockchain-based wallets (Reality School, 2023; Lu & Chang, 2022; Nguyen, 2022; Nicholls, 2022).
Users have criticized the sign-up process for metaverse apps, and some have experienced fatigue
from using XR-based metaverse systems that rely heavily on reality-based interactions and may re-
quire users to stand up (Hillmann, 2021; Igbal et al., 2021). Flexibility in the level of immersion refers
to a system’s ability to allow users to change their experience along the virtuality continuum (Milgram
& Kishino, 1994). Recent years have seen the introduction of reality-aware VR headsets, which have
improved this factor (O’Hagan & Williamson, 2020).
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Gamification

Although the applications of the metaverse extend far beyond gaming and entertainment, the princi-
ples of game design and elements of gamification play a crucial role in the user experience of
metaverse services (Delouya, 2022; Reality School, 2023; A. Lee, 2022; Marchesoni, 2023; Nicholls,
2022). The majority of metaverse applications, such as immersive social gaming platforms like Rob-
lox and Horizon World, rely on 3D rendering and 3D game engines (Bradsell, 2023; H. J. Lee & Gu,
2022; Nicholls, 2022). Even 2D metaverse applications, such as Gathertown (H. J. Lee & Gu, 2022),
incorporate gaming elements, such as game maps. As a result, it might make more sense to shift from
“users” to “players,” since this new mindset can help us consider gamification elements in the design
of metaverse services (Parise, 2022).

Game economies are important game mechanics, and they shape the economy of the metaverse. The
economies of virtual worlds, the rising importance of virtual goods, and the use of blockchain tech-
nology to provide proof of ownership are creating metaverse commerce (Harkavy et al., 2022;
Marchesoni, 2023). Metaverse commerce relies on the convergence of physical and virtual world
economies, where people buy physical goods in virtual immersive worlds and buy virtual goods in
physical stores (Cline, 2023; Hackl, 2022). Metaverse experience designers should also expand their
storytelling skills by drawing inspiration from narrative and game experience design in video games
(Bradsell, 2023; Cline, 2023). Storytelling in virtual realities has enabled researchers to design experi-
ences that help learners teach complex topics such as immunology (L. Zhang et al., 2019). Metaverse
experience designers can move beyond the virtual wozld in storytelling, using physical objects and lo-
cations as well (Azuma, 2015; Davari et al., 2021). Similarly, gamified, immersive platforms have been
shown to enhance pedagogy and ecological literacy in specialized fields such as agriculture (Bigonah,
Jamshidi, & Marghitu, 2024; Bigonah, Jamshidi, Pant, & Marghitu, 2024).

Interaction in the metaverse extends beyond human-human exchange; agent personas (metahumans)
are essential social actors (Kit, 2022; S.-M. Park & Kim., 2022). Metahumans, as Al-driven virtual
characters that imitate humans (Gong et al., 2023), allow users to create personal digital twins, be pre-
sent in multiple places simultaneously (Bar-Zeev, 2021; Tan, 2023), or interact with Al agents not
representing any real person (Caballero, 2022; Kreger, 2023). Although game-like interactivity in non-
game contexts is not new (Lehtonen, 2005; Roussou, 2004; Tsang et al., 2003), the metaverse ampli-
fies its importance; applications should provide interactive responsiveness (Krishnamurthy et al.,
2022; Mourtzis et al., 2022).

Since the interaction with metaverse services mostly happens in virtual or augmented spaces, pres-
ence is another aspect from game studies that shapes the user experience (White-Gomez, 2022). In
virtual reality, presence primarily concerns the psychological sense of being in a virtual environment,
whereas in augmented reality, it concerns the feeling that virtual objects belong to the real world (Re-
genbrecht & Schubert, 2021; Slater et al., 1994). Thus, the metaverse, with its ability to offer height-
ened realism and a sense of presence, has the potential to become a promising platform that meets
the social needs of young people, addressing the gap left by the decline in public events and face-to-
face interactions. Lastly, the gamification of the metaverse experience was found conceptually inter-
connected with user empowerment; unlike conventional gamification, which might control users,
metaverse gamification restores users’ freedom and autonomy (Thomas et al., 2023).

Interoperability

Interoperability is a widely recognized criterion for the success of the metaverse (Bar-Zeev, 2021; Z.
Chen et al., 2024; Harkavy et al., 2022; Reality School, 2023; Lesmes & Hellberg, 2022; Nicholls,
2022; Seidel et al., 2022; Weinberger, 2022; Weinberger & Gross, 2022). It allows users to seamlessly
transition between platforms and virtual worlds without being restricted to a single one. With in-
teroperability, users can keep access to their virtual belongings across different domains and bounda-
ries of active experiences, making it easier to continue the same experience across different virtual
worlds (Harkavy et al., 2022; Lesmes & Hellberg, 2022; Lutz, 2021).
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To achieve interoperability, modular and open standards are needed to facilitate the storage and re-
trieval of cross-platform artifacts and data continuity across different worlds (Harkavy et al., 2022;
Lesmes & Hellberg, 2022; Lutz, 2021). Cross-platform artifacts enable users to bring entities to mul-
tiple virtual worlds. For example, a user can purchase a physical outfit from a physical vendor, and
the virtual representation of that outfit can be transferred to the user’s wallet. This outfit can then be
used in a 2D pixelated world like Gathertown, as well as in a high-fidelity environment like Grand
Theft Auto Online. To achieve this goal, protocols that facilitate multi-fidelity entities are necessary,
and designing multi-fidelity artifacts can become an essential skill for future designers. Another key
aspect of interoperability involves transitioning from existing web platforms to metaverse platforms.
It requires careful consideration of how website touchpoints can effectively facilitate navigation to
metaverse environments (Deirmentzoglou et al., 2024).

Social

Social interactions are a crucial component of the Metaverse (Wang et al., 2023; Yoon & Choi, 2023).
In the future, the social dimension of the metaverse is anticipated to greatly transform how people
connect, collaborate, and form relationships within virtual environments. These Interactions require
personalized self-representation to facilitate effective communication and collaboration (Johnson,
2022; Reality School, 2023). The Metaverse must allow users to personalize their metahumans to re-
flect their social intentions, including living with multiple identities simultaneously (Bar-Zeev, 2021;
Rea, 2021). Effective social communication in the Metaverse requires non-verbal communication
such as facial expressions and body movements, which should be incorporated into Metaverse ser-
vices (Dent, 2022; S. Park et al., 2021). Additionally, internationalization is an important aspect of so-
cial interactions, and advances in technology, such as machine-enabled translation, can enable people
with different languages to communicate (Siniarski et al., 2022). As communication latency decreases,
people from different physical locations can attend live events together and interact in real time
(Saxena, 2022; Skores, 2022). The ability to have multi-presence and multi-identity can have signifi-
cant impacts on the social user experience and design patterns, which may have unforeseen sociocul-
tural consequences.

User Empowerment

The vision of the metaverse is to provide users with more control over their experiences and greater
leeway to make their own decisions, in contrast to the online services that currently set the status quo
and bind users to the policies of walled gardens. All of the different aspects that we have discussed
up until this point, in addition to the safety and privacy concerns that have been brought up, such as
identity protection (MIT Technology Review Insights, 2022) and self-sovereign identity (Harkavy et
al., 2022), implicitly place an emphasis on the idea of user empowerment. Interoperability fosters
greater user control, which, in turn, fosters greater autonomy.

Decentralization is a key principle in achieving user empowerment in the metaverse. It aims to re-
duce service providers’ control over user experiences and data, potentially enhancing security and pri-
vacy. However, the implementation of decentralized systems can sometimes create new challenges
for users. For instance, decentralized metaverse applications like Decentraland require users to set up
blockchain-based wallets, which can be a complex and confusing process (Lu & Chang, 2022; Mon-
iruzzaman et al., 2020). This highlights the tension between empowering users with greater control
and maintaining ease of use, a balance that metaverse designers must carefully consider.

To help users have meaningful experiences in the metaverse, designers need to provide users with
the means to determine their own privacy and security preferences, as well as to give them control
over their data (Helal & de Marco Costa, 2022; Wunderman Thompson Intelligence, 2021). The
metaverse presents four overarching categories of security and privacy issues, corresponding to its
key characteristics: socialization, immersive interaction, real-world building, and expandability
(Huang et al., 2023). Socialization-related issues encompass network security vulnerabilities such as
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injection attacks, man-in-the-middle attacks, and Cross-Site Scripting, as well as privacy leakage from
user profiles and data breaches.

Immersive interaction challenges involve risks associated with device communication, including inse-
cure deserialization and the potential compromise of biometric data from wearable devices and sen-
sors. Real-world building aspects raise concerns about user profiling and privacy when users interact
with the virtual equivalent of real-world systems. Lastly, expandability issues stem from the intercon-
nected nature of the metaverse, creating opportunities for third-party and cross-app tracking that
may lead to unauthorized access to system components and app information (Huang et al., 2023).

In addition, it encourages ownership of property rights and virtual goods. The Metaverse paradigm
recognizes property rights in virtual worlds, in contrast to the current standard of game economies,
in which companies can manipulate the virtual properties of users, and they may forbid the trade of
virtual goods with real money, like in World of Warcraft (Harkavy et al., 2022; Reality School, 2023;
Wunderman Thompson Intelligence, 2021). In this way, decentralization is a key governing principle
(Harkavy et al., 2022) and would make users’ virtual ownerships persistent (Mourtzis et al., 2022) and
reduce service providers’ control over experiences. Decentralization makes users shareholders of the
service, and rules can be changed only through community decisions (Li, 2022).

Because the metaverse’s gamified nature encourages freedom of interaction, designers of experiences
within it need to consider a broader range of interactive variables when developing their concepts.
Additionally, they should make use of features that make content generation easier (Krishnamurthy
et al., 2022). Facilitating content generation not only enables users to express their creativity (Wun-
derman Thompson Intelligence, 2021) but also to express who they are (Lastowka, 2007). Al tools
can be implemented by designers to make content generation for their users easier (Caballero, 2022).

Emerging technologies like Brain-Computer Interfaces (BCI) promise to take user empowerment to
unprecedented levels, potentially allowing users to control their metaverse experiences and interac-
tions directly through their thoughts, further blurring the line between user intent and virtual action

(Abdelghafar et al., 2023).

RQ2: WHAT ARE THE MAIN FACTORS DRIVING THE ADOPTION AND USE
OF THE METAVERSE WITHIN BUSINESSES?

The literature discusses how business organizations should prepare to leverage the metaverse to
achieve their goals and adapt to the evolving socio-economic dynamics of the business environment.
Table 5 outlines the study’s coding process.

Table 5. Thematic analysis for RQ2

Open coding cﬁzliilg S:(l)c:;z;e Example articles
3D modeling, IoT integration, Real-world | Digital twin (Dwivedi et al., 2022;
Virtual representations integration | integration McKinsey & Company,

2022; Sun et al., 2022)

Immersive brand experiences, New Marketing (Dwivedi et al., 2022; D.
Virtual influencers, Community marketing Zhang et al., 2022)
building, Virtual retail Channels
Virtual product testing, Customer | Innovation | Product/Service | (Ianenko et al., 2023; Phutela
behavior data, Pure virtual facilitation | development & Grover, 2023)
ventures, Hybrid businesses
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Digital Twin Integration

Digital twins serve as a critical bridge between the physical and virtual worlds, enabling bidirectional
information exchange and delivering seamless, interactive metaverse environments (Aloqaily et al.,
2022). Digital twins are digital representations of real-world entities or systems (Aloqaily et al., 2022;
Koulamas & Kalogeras, 2018), and it’s crucial to businesses that their processes, assets, and infra-
structure are represented and integrated by digital twins. Digital twins facilitate integration between
the digital world and the real economy, creating a seamless user experience and improving business
process efficiency (Aloqaily et al., 2022; Dwivedi et al., 2022; Sun et al., 2022). For instance, a fashion
design company may need to develop a 3D model of their store and staff, or a manufacturer may
need to create a digital twin of their factory management system and connect the facilities to it via the
Internet of Things. A company’s ability to create a digital twin of its business and integrate it with the
real world can be an important factor in its readiness for the metaverse. Digital twins, by integrating
real-world data, such as sensing, enable businesses to experiment in the virtual world; for example,
they can train automated driving algorithms and test vehicles (Ghiurau, 2022; Yijing Lin et al., 2023).

Marketing

Metaverse provides a new channel for marketing that goes beyond social media, email, web, mobile,
and search engine presence, and creates a more immersive style of communicating with the brand’s
audience than ever before (Dwivedi et al., 2022, 2023; Yawised et al., 2022; D. Zhang et al., 2022).
People in the Metaverse may not only interact with digital twins and avatars of real people, but also
with characters created specifically for virtual realities that represent real people. As a result, brands
aren’t just competing for the right to recruit virtual avatars of real celebrities such as Kendal Jenner.
Marketers have also become more competitive in recruiting meta influencers that aren’t representa-
tive of actual people anymore, a situation that has changed in the past few years. For instance, Kyra,
an Indian meta-influencer, has a following of more than 200K from Gen Z on Instagram (Paul,
2022; Sen Gupta, 2022), even though she does not represent any actual person. However, KFC and
other brands with mascots also have opportunities. By utilizing artificial intelligence, they can use
their mascots to interact with more users in a more immersive way (Deoghuria, 2023).

Metaverse is a new social platform for brands (Dwivedi et al., 2022, 2023; Joy et al., 2022). It offers
excellent communication tools and enables brand community members to connect more effectively
than on internet blogs and chat rooms. Community growth is a key success criterion for metaverse
branding (Helal & de Marco Costa, 2022; McKinsey & Company, 2022). Brands can mint their own
tokens and virtual properties in the metaverse, and community growth is the key driver of value for
these tokens and brand equity.

The metaverse also creates a new dimension in retail. Previously, companies shopped online or in
brick-and-mortar stores. The metaverse adds a new layer to both of these established paradigms. As a
consequence, companies can create new shopping experiences and immersive content for virtual
worlds of various themes and graphics (Dwivedi et al., 2022; Hollensen et al., 2023; Sun et al., 2022).
Customers can visit virtual expos or look for merchandise in virtual malls alongside other shoppers
(Ernest, 2022; Repko, 2022). For example, luxury retail brands such as Gucci created a brand-owned
garden on the Roblox platform, where customers could buy digital outfits (Hirsch, 2022). But this
new medium is not limited to virtual goods; users can also shop for physical goods in the metaverse.
In addition, IoT and Augmented Reality can disrupt the traditional sales and customer conversion
paradigm by integrating physical spaces, whether branded or non-branded, with these technologies
(Guan et al,, 2022). Customers can try cosmetic products with augmented reality at stores (Pymnts,
2022). Furthermore, virtual worlds such as Pokémon Go merge the physical and virtual worlds, creat-
ing new opportunities for marketing and shopping. Retailers can attract Gen Z by housing in-game
items in their physical stores and encouraging them to visit in person (Uzialko, 2022).
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Product/Service Development

The metaverse offers opportunities to create new types of products and services, as well as new ways
of product development. A company’s ability to facilitate innovation in response to the new realities
brought about by the metaverse determines if it is prepared for the economic consequences of the
metaverse. The metaverse can help designers conduct design research by allowing them to test un-
built products in virtual environments (Dwivedi et al., 2022; Weking et al., 2023) and gather data on
customers’ behavior (Filipchuk, 2022). Moreover, the metaverse enables the formation of both pure
virtual and hybrid business activities (Weking et al., 2023).

Pure virtual ventures can leverage the metaverse to offer unique products and services available only
in virtual realities (Filipchuk, 2022). For example, in Second Life, people can enjoy virtual tourism by
visiting worlds that do not exist in the real world and enjoying their destination by meeting imaginary
creatures such as vampires (Monaco & Sacchi, 2023; Verghese, n.d.). On the other hand, Hybrid
businesses are based on the merging of virtual realities with the physical world; Disney is a good ex-
ample of this disruption, enlivening the creatures of its fiction in its cruise lines. Disney created an
AR app that allows cruise passengers to travel with virtual creatures on cruise ships.

The extent to which a company uses the metaverse in product development can indicate its readiness
for transformation by the metaverse. The use of VR in the product development process is a good
indicator. Volvo has used the Unity game engine and VR headset to simulate its cars in virtual tracks,
reducing physical prototyping and speeding up design iteration (Ghiurdu, 2022).

Resources

Preparing for the metaverse requires companies to invest in upgrading their technology infrastructure
and human resources to cope with an increasingly complex environment (Dwivedi, Hughes, Wang, et
al.,, 2022; Festa et al., 2022; Yawised et al., 2022). This means not only investing in technical hard-
ware, such as VR/AR head-mounted displays and more powerful processing systems, but also train-
ing employees in the skills necessary to apply the metaverse to their everyday workflow.

Immersive design, storytelling, and programming are just a few examples of the skills that will be-
come increasingly important as the metaverse evolves (Krishnamurthy et al., 2022).

As part of their infrastructure investments, some companies, such as Accenture, have begun provid-
ing their employees with XR head-mounted displays. As a result of this investment, the company can
leverage the metaverse for corporate training and prepare employees’ mindsets for future develop-
ments (Greener, 2021).

Indeed, defining metaverse initiatives and creating new roles will also be an important aspect of pre-
paring for the metaverse. As the metaverse evolves, companies will need dedicated personnel to plan
and execute metaverse-related projects. This may include creating new job titles, such as Chief
Metaverse Officer (Schaeffler & O’Connor, 2022), World Builder, Avatar Clothing Designer, and
Metaverse Event Director. Metaverse Event Directors will be responsible for planning and executing
virtual events within the metaverse. This may include concerts, conferences, and gaming events de-
signed to engage users in the virtual environment (Adecco Group, 2022). Avatar clothing designers
will be responsible for designing and creating virtual clothing for avatars within the metaverse. As
such, clothing must be designed with a combination of creativity and technical competence to match
the fidelity and mechanics of the virtual environment.

Furthermore, as mentioned in the Metaverse User Experience section, gamification is a core element
of the metaverse, and regardless of whether a company operates in the entertainment industry, it still
needs positions like world builders, which were previously found only in video game companies
(Saha, 2023). By creating these new roles and hiring personnel with the necessary skills and expertise,
companies can position themselves for success in the metaverse. Companies should also continue to
monitor the evolving metaverse and adapt their strategies and initiatives accordingly.
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RQ3: WHAT ARE THE MAIN FACTORS IMPACTING THE ADOPTION AND
UTILIZATION OF THE METAVERSE AT THE NATIONAL LEVEL?

Metaverse poses new competition, opportunities, and challenges. The researchers utilize the World
Economic Forum’s terminology of network readiness and competitiveness for selective coding of
country-level factors. This refers to the various drivers that determine a country’s level of capability
in utilizing the benefits of transitioning to the metaverse (Breene, 2016; Cann, 2016). The coding pro-
cesses are presented in Table 6.

Table 6. Thematic analysis for RQ3

Open codin Axial Selective Example
P g coding coding articles

Infrastructure investment, trade Governance Policy Hui (2021), Kshetri
legislation, financing, standards, framework (2023), Robertson
regulations (2022)
Public services in metaverse, Economic Service Kshetri (2023); Pandey
virtual economy size, sector development Development | (2022); D. Park (2022);
diversification, innovation Wyss (2021)
metrics
AR/VR device access, workforce | Workforce Human Capital | Dick (2021); Jing Yuan
skills, education and training readiness Readiness et al. (2023)
Cultural export, virtual Cultural Sociocultural Biasi and Murgo (2023);
citizenship, virtual nations influence Kshetri (2023)

Based on these codes, the metaverse national competitiveness model was developed and is presented
in Figure 2. Its key elements, the main themes of the thematic analysis, are presented below.

Sociocultural Human Capital Service Development Policy
Immersestive Content Capacity Skills Public Services DA Ownership 66 Infrastructure
Virtual Citizen  Virtual Nation Tech Adoption Social/Econ Diversity Regulation

Tach Affordability Accessibilty  Innavation

Figure 2. Metaverse conceptual model for national competitiveness

Policy

Many governments, including China, the United Arab Emirates, Saudi Arabia, and South Korea, view
the metaverse as a critical competition arena and are eager to leverage it to advance their nations in
this new era as a new battleground (Hui, 2021; Kshetri, 2023; Robertson, 2022; SmartCitiesWorld
News Team, 2023; Wang et al., 2023). To enhance the competitiveness of their economies in the
metaverse, these governments recognize that policies related to infrastructure investment, trade legis-
lation, financing, and standards are essential (Schickler, 2022; Suffia, 2022). The United Arab Emir-
ates government (2022) outlines a comprehensive national framework to foster innovation and at-
tract foreign investment, positioning the city as a global leader in the virtual economy.

Building a metaverse requires an infrastructure that enables hyperconnectivity, with 5G and 6G being
essential requirements to achieve this goal (Aloqaily et al., 2022; Bibri, 2022; Gékee Narin, 2021;
Khan et al., 2023; Madiega et al., 2022). While governments aim to attract investment to expand 5G
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coverage in their countries, they also need to consider ownership of physical infrastructure, which
can affect network security (Greenwald, 2022). 6G connectivity enables businesses to create more
effective digital twin systems (Latif U. Khan et al., 2023), which is discussed as an important factor
for the readiness of businesses to adapt to the metaverse. In addition, it is necessary to ensure real-
time delivery of 3D content, stable interactions, and minimal latency, which is the enemy of the
metaverse (Zhou et al., 2023).

In addition, the new world of the metaverse demands new regulations to safeguard consumers (Ros-
enberg, 2022a) and investors (Howard et al., 2022). Innovation requires investment, and investors
seck countries with lower investment risks. Metaverse projects and services necessitate regulations
that facilitate new business models (Madanchian & Taherdoost, 2024). However, digital twins and
decentralization raise new legal and financial issues, placing some innovations in legal gray areas.

This regularity uncertainty creates additional risk for investment in metaverse start-ups. Also, law-
makers need to consider the emergence of decentralized autonomous organizations. Decentralized
Autonomous Organizations (DAQOs) are analogous to the government-approved corporate entities,
and the relations between owners are managed by smart contracts. A DAO is a community that is
cooperatively owned and governed by its members and managed by a set of rules enforced on a
blockchain by majority consensus (Dent, 2022; Schneider, 2022; Talmon & Shapiro, 2022), such as
proof of stake and proof of work.

In regulating the metaverse, it is important to note that government overreach can undermine user
empowerment. Aggressive regulation can limit freedom of speech (Balkin, 2021; Rosenberg, 2022b),
which may affect metaverse service providers (Goodrich & Rosati, 2022).

Service Development

Metaverse will transform interactions with services and create opportunities to create entirely new
services. Government can utilize the metaverse to create public services for citizens and improve
their productivity (Kshetri, 2023; Pandey, 2022). For instance, Barbados has opened a diplomatic em-
bassy in Decentraland, a premier Metaverse platform (Wyss, 2021). South Korea also started a five-
year plan to build the digital twin of its capital city and provide city services in the metaverse (D.
Park, 2022).

Investment in the metaverse and the size of the virtual economy atre other indicators of the state of
service development in countries. Countries are investing billions of dollars to create a business envi-
ronment conducive to the creation of metaverse companies, expand their metaverse markets, and
gain economic hegemony in the coming years (Kshetri, 2023; Saikali, 2022). China aims to foster a
public-private partnership to shape the metaverse toward centralized governance frameworks and na-
tional strategic priorities that emphasize state-led digital sovereignty (Pascual, 2022).

Moreover, it is important to note that the metaverse creates new opportunities in various sectors, and
countries should diversify their investment in the metaverse market since it can disrupt various sec-
tors, namely, tourism, financial services, entertainment, education, shopping, and even healthcare
(Cotriss, 2022; Kuruvilla et al., 2023; Morris, 2022; K. Zhang et al., 2023).

The current large online platforms are controlled by specific private companies, and regulatory agen-
cies can control these firms and enforce them by legal orders. The European Union uses the termi-
nology of gatekeeper to describe “digital platforms that provide an important gateway which grant
them the power to act as a private rule maker”, but the common perception is that the metaverse re-
lies on decentralization. In a decentralized metaverse, platforms will not be owned and managed by a
central gatekeeper, but they will be managed by DAOs (Revoredo, 2022).

In other words, the gatekeepers of the decentralized metaverse platforms would be a large commu-
nity of people, and individuals across the world can make rules for platforms and ecosystems by their
share of processing infrastructure and tokens, which implies that countries that own more blockchain
nodes have more voting power (Talmon & Shapiro, 2022).
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The extent of innovation can define the status of competitiveness, and governments should set the
right conditions to incentivize innovation (Kuruvilla et al., 2023). Patents are among the common in-
dicators of innovation (Nagaoka et al., 2010), and currently, the United States, China, and South Ko-
rea are leading countries in patents for metaverse technologies (Yu, 2023).

Ensuring accessibility and inclusion is a critical factor for the success and widespread adoption of
metaverse technologies. As the metaverse becomes more integrated into our daily lives, it is im-
portant that it is accessible to people of all abilities, including those with disabilities. Accessibility and
inclusion should be at the forefront of policymaking efforts to make the metaverse accessible to eve-
ryone (Dick, 2021; Kuruvilla et al., 2023; Madiega et al., 2022), and they can also drive innovation, so
policymakers should plan accordingly to make the metaverse accessible in their countries (Accenture,
2022).

Human Capital Readiness

Populations with greater access to metaverse technologies, particularly AR/ VR devices, will likely
have a competitive advantage in the emerging digital landscape. However, the high cost of this equip-
ment can be a barrier to widespread adoption. To address this, institutions and companies may need
to explore alternative ways of making these technologies more accessible and affordable.

Additionally, institutions should invest in developing a workforce equipped with the skills and
knowledge to use AR/VR solutions in the metaverse effectively. The essential skills for the
metaverse are rapidly evolving, making this activity more challenging (Accenture, 2022). This requires
a proactive approach to training and development, as well as a commitment to ongoing education
and upskilling. The metaverse expands these horizons through massive open online courses (Phutela
& Grover, 2023) and educator roadmaps for designing immersive XR environments (Meccawy,
2022), which complement gamitied models in specialized fields to bridge national skill gaps (Bigonah,
Jamshidi, & Marghitu, 2024; Bigonah, Jamshidi, Pant, & Marghitu, 2024). Ultimately, the extent to
which a nation can effectively leverage the metaverse’s potential will depend on its ability to develop
a human capital base ready to navigate this new digital landscape (Dick, 2021; Madiega et al., 2022).

Sociocultural

The metaverse is expected to have a significant social impact, driving major cultural and societal
changes (Kshetri, 2023). It will allow people to live in digital twins of distant cities with different cul-
tures and social values, creating virtual territories for those who share those values. These virtual na-
tions could have profound implications for the geopolitical landscape and the alliances that currently
hold our nations together (Rowley, 2021).

Estonia’s e-residency program, which allows individuals outside of Estonia to apply for residency and
enjoy the benefits of Estonian citizenship, demonstrates the potential for virtual citizenship. With the
metaverse, individuals could live in one country while spending time in the digital twin of another.
This has the potential to disrupt current perceptions of populations, with countries vying to attract
virtual citizens and creating economic zones for metaverse workers (Biasi & Murgo, 2023), which rely
on postnational interactions (S.-M. Park & Kim, 2022).

Virtual residency may extend beyond living in the digital twins of other countries. Video game
worlds, particularly massive multiplayer online role-playing games like World of Warcraft, have
shown the plausibility of living in fictional virtual worlds (Crowley, 2017). Combining this with
DAOs can create new political realities (Klein, 2022). In the game Star Atlas, for example, players use
game currency to determine governance from local to top level, similar to the structure of local and
federal governments. Countries with greater influence in game design and popular culture may be
more successful at creating virtual nations because they have a stronger capacity for immersive con-
tent creation.

Using the metaverse to export culture can be a national metaverse strategy (Kshetri, 2023). Countries
with distinct histories and cultural heritage can motivate citizens of other nations to visit the digital

16



Asadi & Ghasemi

twins of their countries. The other important factor is the potential impact of the metaverse on the
education system and educational institutions. The metaverse can make education more accessible
(S.-M. Park & Kim, 2022; Yuan et al., 2023). The Metaverse relies on capturing data and creating sim-
ulated environments, thereby creating new use cases for simulation-based learning. Finally, there are
ethical concerns about how these virtual layers should be considered, especially the risk of replacing
the perception of actual reality with incorrect information (Rosenberg, 2022a).

DISCUSSION

Synthesizing the evidence from our three models, we advance the proposition that the borderless na-
ture of the metaverse functions as a cultural catalyst, potentially transforming both customer and citi-
zen experiences. We propose that this shift redefines conventional social constructs, necessitating ur-
gent attention from researchers, practitioners, and policymakers. This projected transformation can
be understood through the lens of sociotechnical systems theory, which recognizes that technology
and society are not separate entities but interdependent systems that jointly shape organizational and
social outcomes (Mumford, 20006).

Our findings across micro, meso, and macro levels reveal how diverse relevant social groups (users,
businesses, and nations) are actively constructing different meanings and expectations for this emerg-
ing sociotechnical system. At the user experience level, the borderless nature of the metaverse
emerges from the interoperability imperative, enabling what we identify as seamless cross-platform
movement, virtual citizenship transcending geographic boundaries, and the dissolution of traditional
spatial constraints on social interaction, and even bypassing the temporal constraints by enabling her-
itage interactions (Huggett, 2020). User experience in the metaverse is proposed to act as a catalyst
for business innovation and growth by driving adoption and engagement. As users spend more time
in immersive and interactive experiences, businesses may develop novel products and services tai-
lored to this new hybrid reality. These innovations, in turn, have the potential to contribute to eco-
nomic growth by creating new markets, job opportunities, and revenue streams within the metaverse
ecosystem.

The metaverse creates what sociotechnical systems theory would characterize as a fundamental shift
in the relationship between social subsystems, such as employees, customers, organizational culture,
and technical subsystems, such as digital twins, virtual platforms, and blockchain infrastructure. Busi-
nesses are not simply adopting new technologies; they are participating in the social construction of
an entirely new commercial reality in which physical and virtual economies converge (Hackl, 2022).
We propose that this economic activity establishes a pathway for national competitiveness. In this
scenario, the metaverse creates potential opportunities for GDP growth and foreign investment from
virtual citizens, helping to strategically position countries within the emerging digital economy. Gov-
ernments play a crucial role in shaping this ecosystem by implementing policies that foster innova-
tion, protect user rights, and promote digital literacy. Moreover, this emergent global economy, built
by private enterprise but “inhabited” by users, fundamentally alters the playing field for nation-states.
It directly challenges the very concepts of national economic sovereignty, territorial jurisdiction, and
even the nature of citizenship. This synergistic relationship between users, businesses, and govern-
ment requires investment in education and a private-public partnership. In the following sections, we
discuss each aspect in detail:

METAVERSE USER EXPERIENCE DESIGN

Designers of metaverse experiences face the challenge of creating accessible, flexible, and engaging
virtual environments that effectively connect people with information and each other using cutting-
edge technologies. These factors align with established principles of user-centered design. As the
metaverse evolves, designers will need to consider these factors to create engaging and meaningful
expetriences that appeal to diverse user populations. The user experience in the metaverse must ad-
dress the fundamental need to connect people with information and each other in novel ways. In
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parallel, designers must consider how their experiences facilitate the convergence of community with
technology, creating digital spaces where social norms and institutional processes can be translated
and potentially transformed.

Security and privacy are critical to trustworthy metaverse UX. As immersive systems continuously
collect data on eye movements, gestures, and even brain activity, designers must build robust safe-
guards and transparent data management into user-centered design, with decentralization and block-
chain playing a key role in reducing service providers’ control over user data. Based on the recog-
nized factors, we propose a heuristic evaluation rubric that still needs to be evaluated. This rubric is
presented in Appendix A and can guide user experience researchers and interaction designers in stud-
ying their metaverse applications and planning for the future lifecycle of the user experience of IT
systems. As the metaverse evolves, designers will need to consider these factors to create engaging
and meaningful experiences that appeal to diverse user populations. Furthermore, these efforts open
the way for understanding user experience maturity as a progressive process for transitioning to more
advanced domains (Chapman & Plewes, 2014).

METAVERSE BUSINESS PLANNING

Our findings regarding flexibility and accessibility extend the foundational Technology Acceptance
Model (TAM), which posits that perceived ease of use is a primary determinant of adoption (Davis,
1989). In the context of the metaverse, we propose that ‘ease of use’ encompasses minimizing physi-
cal barriers, such as motion sickness, while maximizing interface adaptability. Furthermore, the
prominence of social factors in our model aligns with the Unified Theory of Acceptance and Use of
Technology (UTAUT), which identifies social influence as a key driver of behavioral intention (Ven-
katesh et al., 2003). We hypothesize that in the metaverse, this influence evolves into ‘co-presence,’
where the quality of synchronous interaction becomes a critical adoption factor. The study identifies
key areas where businesses need to focus their efforts to create innovative solutions for connecting
customers, products/services, and information using emerging metaverse technologies.

Moreover, businesses must prepare for new ways to engage with communities and interact with so-
cial units in the metaverse, as the convergence of community and technology reshapes traditional
business-customer relationships. The model emphasizes the importance of digital twin integrity, mat-
keting, product/service development, and resource allocation in preparing for the metaverse econ-
omy. This model can guide corporations in planning for the disruptive effects of the metaverse on
their organizations. Based on these factors, we propose a set of questions as a metaverse planning
self-assessment checklist to guide business managers in their metaverse transformation strategy, pre-
sented in Appendix B. While this tool is not validated by experts, it summarizes the study’s findings
as actionable questions to guide future research. In future research, we aim to conduct focus groups
with I'T analysts to evaluate the usefulness and validity of this checklist in real-world settings.

METAVERSE POLICY MAKING

We propose the Metaverse National Competitiveness Model as a framework for assessing a coun-
try’s readiness to leverage the metaverse for economic and social development. Policymakers must
prioritize investments in digital infrastructure, particularly in 5G and 6G networks, to enable the hy-
perconnectivity required for the metaverse. Simultaneously, they should develop adaptive regulatory
frameworks that address digital property rights, virtual currencies, and cross-border transactions.

Education and workforce development programs focused on metaverse-related skills are essential to
maintain national competitiveness. Policymakers should also consider how to leverage cultural assets
in the virtual space and prepare for evolving concepts of citizenship and governance in the metaverse
era. The concept of virtual nations and post-nationalist interactions identified in our findings particu-
larly exemplifies how the metaverse challenges fundamental social constructs.
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Metaverse requires a multifaceted strategy that anticipates the digital twin strategy, ethical considera-
tions, regulations that protect individual liberties, infrastructure investment, and the maintenance of
innovation opportunities in public service delivery, such as novel education systems.

The inquiries presented in Appendix C for the National Metaverse Readiness Assessment identify
critical areas for future research and establish a strategic governance framework. Aligned with

the OECD’s comprehensive review of global immersive strategies (OECD, 2026) and ongoing calls
for international policy coordination (World Economic Forum, 2023), this tool is designed to assist
policymakers, legislators, and stakeholders in evaluating national preparedness. Crucially, it expands
the definition of readiness to address the ‘Spatial Digital Divide,” ensuring that governance frame-
works account not only for industrial utility but also for equitable access to spatially enriched envi-
ronments.

LIMITATIONS AND FUTURE WORK

As the metaverse is still an emerging phenomenon, the factors identified in the models may evolve as
new technologies and use cases emerge. In addition, while the Glaserian qualitative analysis (Glaser et
al., 1968) guided the researchers in exploring an emerging phenomenon, this methodology is inher-
ently interpretive. Although the authors followed established practices for coding and analysis, their
own backgrounds, experiences, and assumptions may have influenced the selection and interpreta-
tion of the data. Another limitation of this study is that the rapid evolution of metaverse technology
may undermine the conceptual validity of these models over time. The metaverse landscape is chang-
ing at an unprecedented pace, with new platforms, standards, and applications emerging regularly.
This dynamic environment presents challenges for establishing stable theoretical frameworks that re-
main relevant beyond the short term. The proposed models and tools should be viewed as initial
frameworks that will require ongoing refinement and adaptation as the technology matures.

We also need to recognize the geographical and cultural limitations, as there may be different under-
standings and expectations of an ideal metaverse across cultures and countries, and this study in-
cluded only English-language articles. Future work should target regional databases such as CNKI
(China), SciELO (Latin America), and African Journals Online (AJOL) to capture non-English schol-
arship. Future research should employ multilingual search terms and bilingual coding teams to cap-
ture a broader array of global perspectives, particularly regarding differing cultural expectations for
privacy and virtual citizenship.

CONCLUSION

We have reviewed different perspectives on the essential characteristics for building the metaverse,
drawing on both industry and academic work to develop conceptual models that describe factors
contributing to the adaptation of the metaverse at the individual, business, and national levels. The
conceptual models can be used to study the metaverse state and assist designers, business strategists,
and policymakers in exploring and building the metaverse bricks. Ultimately, the borderless nature of
the metaverse serves as a cultural catalyst that is transforming both customer and citizen experiences.
It redefines conventional social constructs and necessitates the attention of decision-makers in plan-
ning ideal scenarios.
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APPENDICES

APPENDIX A: METAVERSE SERVICE HEURISTIC EVALUATION

This rubric uses a standard 5-point scale, with higher scores indicating better readiness

Heuristic Rating (1-5) | Notes

1. Accessibility

1.1 Supports multiple input methods

1.2 Provides interaction options for users with visual, auditory, or mo-
tor impairments

1.3 Allows customization of sensory output

1.4 Employed W3C XR Accessibility User Requirements

2. Flexibility

2.1 Offers multiple ways to complete tasks

2.2 Provides flexible onboarding process

2.3 Allows users to change level of immersion

3. Gamification

3.1 Incorporates engaging game mechanics

3.2 Utilizes storytelling elements in User Experience

3.3 Integrates virtual economy elements

4. Interoperability

4.1 Deliver cross-platform service

4.2 Allows transition between different virtual environments

4.3 Enables persistence of user-owned virtual items across platforms

4.4 Utilizes open standards for data and asset portability

4.5 Supports multi-fidelity entities

5. Social

5.1 Provides self-presentation customization options

5.2 Supports non-verbal communication such as facial expressions

5.3 Enables multi-presence and multi-identity capabilities
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Heuristic Rating (1-5) | Notes

5.4 Provide options for cross-language communication

6. User Empowerment

6.1 Allows users to own and manage their virtual assets

6.2 Supports user-generated content creation

6.3 Enables community-driven governance (if applicable)

0.4 Offers transparency in data collection

0.5 System addresses the privacy concerns of bystanders

APPENDIX B: METAVERSE BUSINESS READINESS SELF-ASSESSMENT

Assessment item Status

Digital Twin Integration

Have we identified key business processes that could benefit from digital twin integra-
tion?

Do we have the technical capacity to create the digital twins of our business? O

Marketing

Have we explored metaverse marketing channels?

Are we prepared to create and manage virtual brand experiences?

Do we consider a strategy for virtual brand ambassadors?

I I 0 I A

Do we have a strategy for community building in virtual environments?

Product/Setvice Development

Have we identified opportunities to create new virtual products or services?

Are we using virtual environments for product testing or customer feedback?

Can our existing products or services be adapted for the metaverse?

[ I O

Do we have processes in place to facilitate innovation in virtual realms?

Resources - Human Resources

Have we identified the skills needed for metaverse-related roles, such as 3D designers
and virtual event planners?

Do we have a plan for training existing staff on metaverse technologies and concepts?

Are we prepared to create new roles specific to metaverse initiatives?
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Assessment item Status
Resources - Infrastructure
Have we assessed our current technological infrastructure’s readiness for metaverse inte- 0
gration?
Do we have a plan for investing in essential hardware (VR/AR devices)? O
Have we considered the data management and security implications of operating in the 0
metaverse?
General Strategy
Do we have a roadmap for gradually implementing metaverse technologies? O

APPENDIX C: NATIONAL METAVERSE READINESS ASSESSMENT

Area of impact

Checklist questions

Infrastructure What is the state of access to extended reality technology?
What is the state of deployment of the digital twin within the infrastructure?
Regulatory and Do existing policies accommodate new technology-enabled business
Governance models?
Framework Are there initiatives encouraging technological innovations for extended
realities and decentralized systems?
Accessibility Are there accessibility policies that apply to extended realities?
Skills Are there programs for continuous workforce reskilling for digital realities?
Development To what degree does the education system utilize extended reality to

advance educational goals?

Cultural Factors

Are there initiatives for cultural heritage representation in extended reality?

Public Service

To what degree is the public service sector ready to be delivered via
Metaverse?

To what degree are digital twins integrated into public service delivery?

Global
Engagement

What is the proportion of foreign users participating in metaverse platforms
of our country?

To what extent are we positioned to influence the development of
decentralized standards and Decentralized Autonomous Organizations
(DAOs)? For example, what percentage of global hash power in major
blockchain networks is contributed by our country’s mining operations?
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