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Abstract

This systematic search with narrative synthesis examines metaverse business models and
their shift toward immersive virtual ecosystems. Following the PRISMA flow for identifica-
tion and screening to structure transparency, we review 91 publications to map the shift
from classical and digital models to metaverse models, highlighting new value proposi-
tions, revenue mechanisms, and the integration of VR, AR, and blockchain across the value
chain. Our contributions are threefold: we articulate the transition patterns from classical
and digital to metaverse business models; we propose a structured metaverse business
framework with evaluation dimensions; and we compile a candidate metric set to support
comparative analysis. Interpreting the evidence through a socio-technical systems lens, the
synthesis indicates an emergent shift in how value is created, delivered, and captured. We
identify five core dimensions for assessing metaverse business models: scalability, techno-
logical adaptability, user engagement and retention, ethical and sustainability practices,
and economic viability as critical dimensions for future comparative analysis of metaverse
business models. Building on these findings, we propose a metaverse business framework
and a set of candidate KPIs to enable comparative evaluation and guide investment, de-
sign, and governance. The paper advances digital transformation theory and outlines a
research agenda on dynamic capabilities and the long-term sustainability of metaverse
business models.

Keywords: metaverse business models; metaverse business framework; virtual economy;
digital transformation; sustainability and ethics in the metaverse; user engagement strategies

1. Introduction
A business model outlines how a company creates, delivers, and captures value, es-

sentially showing how it operates and makes money. It includes the company’s value
proposition, revenue streams, customer segments, channels, and cost structure. Shafer
et al. [1] view business models as representing a firm’s core logic and strategic choices for
creating and capturing value within a value network. Mitchell and Bruckner Coles [2] use
a set of guiding questions to describe a business model, focusing on the who, what, when,
where why, to whom, how, and how much of an organization’s operations. According to
Olofsson & Farr [3], a business model is an architectural layer between planning and imple-
mentation. Furthermore, Osterwalder [4] places a business model at the center of a triangle
comprising business strategy, organization, and ICT, within a legal and social environment
characterized by customer demand, competitive forces, and technological change, empha-
sizing the role of both internal and external factors. They propose nine building blocks of
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a business model: value proposition, target customer, distribution channel, relationship,
value configuration, capability, partnership, cost structure, and revenue model. On the
other hand, Gassmann et al. [5] propose a simplified approach through a business model
‘magic triangle’, guided by four questions: (1) what do you offer to the customer? (2) how
is the value proposition created; (3) who is your target customer; and (4) how is revenue
created; or simplified ‘Who-What-How-Value?’, creating a framework that is simple and
convenient for both scientific and practical analysis.

The classical business model typically revolves around a linear value chain, where
products or services flow from production to the end consumer through a series of well-
defined steps: value creation, value proposition, value delivery, and value capture. This
model emphasizes physical products, services, and direct interactions in a physical or
digital space, but within the confines of traditional platforms and media. On the other
hand, a business framework provides a structured approach for analyzing, understanding,
and making decisions about a business. It can include theories, methodologies, and tools
for assessing business operations, strategy, and growth opportunities.

For illustration, a classic business model example is the retail business model, where
a company buys products at wholesale prices and sells them to end consumers at retail
prices. Such a model relies on purchasing inventory, marking up prices to cover costs
and generate profits, and selling through physical or online stores. The value is created
by providing consumers with convenient access to various products, and the company
captures value through the margin between the wholesale and retail prices. Transferring a
classical retail business model to the Metaverse could involve creating virtual storefronts
in a digital world where consumers can interact with products in a 3D space. This model
might leverage virtual reality (VR) to enhance customer experience, allowing them to “try”
products virtually. The value proposition shifts towards immersive shopping experiences,
with value captured through digital transactions. Revenue could come from virtual goods
sales, in-world advertising, and premium experiences. To support this model, the business
would need to innovate in digital inventory management, VR technology, data processing,
and cybersecurity.

The main difference between a classical business model and a metaverse business
model lies in the scope and dimensionality of interactions and transactions, including
the platform and interaction method. The metaverse business model is positioned at an
advanced stage of digital transformation, where digitalization has significantly matured
within a company’s operations. The transition from a classical to a digital and then to
a metaverse business model can be viewed as a digital maturity continuum. A digital
business model integrates digital technology into all aspects of business operations, en-
hancing efficiency and customer experience and creating new value propositions through
digital means [6]. The main difference between digital and metaverse business models
lies in their level of immersion and interactivity. Digital business models leverage the
internet and digital technologies to sell products or services, prioritizing efficiency and
reach. Metaverse business models, however, offer immersive, 3D virtual environments
where users can interact with the digital world and one another in more complex and en-
gaging ways. Prior peer-reviewed scholarship has synthesized how pre-blockchain virtual
worlds functioned as economies, including user-generated content markets, virtual goods
monetization, and governance arrangements that anticipate many metaverse logics [7].
Nowadays, the metaverse business model takes digital transformation further by leverag-
ing immersive virtual environments, refining the potential of Industry 5.0 [8], marketing
innovation [9], and disrupting the current notion of business process execution [10]. This
means that the metaverse business models can be observed as the latest stage of digital
transformation, as a temporary hype, or-if key conditions are realized (e.g., interoperability,



Systems 2025, 13, 968 3 of 45

robust governance, and widespread adoption)-as an onset of a new paradigm that might
surpass the digital transformation as we currently understand it. The rationale is that
the Metaverse entails not just a technological shift but a holistic integration of digital and
physical realities, offering higher levels of engagement, interaction, and immersion, which
translate into potential for innovative products and services, novel transactional forms, and
new modes of value creation and capture. This surpasses traditional digital transformation,
which has primarily focused on digitizing existing processes rather than creating entirely
new socio-technical realities.

Whereas classical models are constrained by physical and digital boundaries of the
current internet and economic systems, metaverse models operate in a platform-mediated,
increasingly immersive virtual ecosystem that integrates social, financial, and experiential
aspects deeply intertwined with digital currencies and non-fungible tokens (NFTs), enabling
a new economy based on virtual goods and services. Metaverse models offer specific
digital experiences, virtual goods, services, virtual spaces, assets, and experiences that
can transcend what is possible in the physical world. The value proposition becomes
significantly enhanced, offering users not just products or services but experiences and
identities within a virtual world. Value delivery leverages virtual platforms, requiring
robust digital infrastructure to support immersive experiences. Finally, value capture can
include new forms, such as transactions in virtual currencies, the trade of virtual goods, and
the monetization of virtual real estate and experiences. This shift enables innovative and
enhanced customer engagement, as well as new revenue streams from virtual experiences,
while also requiring adaptations in value delivery, such as the utilization of virtual reality
technologies. Consequently, metaverse business models should be analyzed not only as
technological innovations but also as complex, adaptive systems integrating technological,
economic, social, and ethical dimensions.

However, the current business environment supports various business models op-
erating at different levels of digital transformation. Gil-Cordero et al. [11] examine the
factors influencing small and medium-sized enterprises’ (SMEs’) intentions to adopt the
Metaverse, focusing on effort expectancy, performance expectancy, and business satisfac-
tion. They found that business satisfaction, which involves obtaining information, reducing
uncertainty, and analyzing competition, plays a critical role in SMEs’ approach to the
Metaverse. Utilizing the Metaverse in any form, particularly the transition to a metaverse
business model, requires a substantial technological infrastructure and investment. There-
fore, the companies that existed before the metaverse era could be reluctant to make the
leap, especially if they lack information or perceive the environment as uncertain. Recent
case-based evidence highlights that successful Metaverse moves hinge on building and
integrating digital-asset and organizational capabilities through organizational change and
innovation ecosystems. Leadership typically follows a staged roadmap from exploration to
experimentation to consolidation [12]. Since the Metaverse is still in its early stages, with
many unknowns, further research is necessary to gain a deeper understanding.

Polyviou & Pappas [13] explore the concept of Metaverses as immersive virtual worlds
that simulate the physical world, where digital representations of people, places, and things
(e.g., avatars) can interact and collaborate. Their paper emphasizes the transformative
potential of metaverses for businesses and society. It proposes a methodological framework
for future researchers to organize the literature on Metaverses and guide them in identify-
ing new research avenues, particularly regarding how Metaverses can reshape business
strategies, operations, policies, and structures, focusing on dimensions such as design,
strategy, management, and value measurement. As a promising avenue for future research,
Gursoy et al. [14] propose research on economic and business models in the Metaverse.
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At this point, we need to add a note on the terminology-we use “Metaverse” (capital-
ized) when referring to the overarching socio-technical vision and ecosystem, and we use
“metaverse” (lowercase) when used adjectivally or to denote specific implementations (e.g.,
metaverse business models, metaverse platforms).

In the rest of the paper, we examine a business model in the Metaverse, focusing on
the unique aspects of metaverse business models, including their core elements, such as
innovative revenue streams and value propositions. Further, we examine how metaverse
models navigate technological advancements, legal frameworks, cybersecurity, data privacy,
and sustainability challenges. Additionally, the role of cutting-edge technologies and
analytical tools in shaping these business models, the significance of user engagement, and
strategic considerations for businesses entering the Metaverse will be explored, alongside
the potential diffusion of metaverse technologies across industries.

The next section describes the methods used and precedes Results and Discussion,
which are divided into subsections for easier systematization. Starting from its beginnings,
we introduce the early stages of the metaverse adoption, progressing to a discussion of
the metaverse business model and issues surrounding its application. The Results and
Discussion section concludes with a proposal of the metaverse business framework. The
Conclusion summarizes theoretical and managerial implications, along with limitations
and proposals for future research.

2. Materials and Methods
The initial analysis and reporting follow the PRISMA guidelines [15,16], with the

topic serving as the basis for the inclusion criteria. The PRISMA checklist is available in
Appendix A (we use selected PRISMA 2020 reporting items appropriate for a narrative
review to structure transparency, as we did not conduct a meta-analysis or a full PRISMA
systematic review). The search comprises a business model or business framework in com-
bination with the Metaverse. The search for the documents in the WoSCC and Scopus
by keywords, abstract, and title using the respective search engines was conducted on
6 February 2024. The exact search string was TITLE-ABS-KEY (metaverse AND (“business
model” OR “business framework”)) for Scopus (Elsevier, Amsterdam, The Netherlands),
and TS = (metaverse AND (“business model” OR “business framework”)) for Web of
Science Core Collection (Clarivate, Philadelphia, PA, USA). All languages, timespan, and
document types were included in the search. This also includes online first and early access
indexed publications. Records were exported (BibTeX), merged, and deduplicated in R
using bibliometrix package [17].

While the restriction of using only these two archives may have resulted in the omis-
sion of some relevant studies not indexed in these databases, the use of WoSCC and Scopus
ensures that the included literature is subject to rigorous indexing standards and reflects a
verified level of scholarly quality. This choice also enhances transparency and replicability
of the review process, as the search strategy can be systematically reproduced using the
same databases and criteria. The fixed search date (6 February 2024) likewise restricts our
evidence to that point in time, and subsequent publications fall outside scope but can be
incorporated in the updates.

Figure 1 details the PRISMA flow (we applied selected PRISMA items to document
search and screening): 125 records retrieved (50 WoSCC, 75 Scopus), 16 removed (duplicates,
missing authors), 109 screened, 18 excluded for content mismatch and manually discovered
duplicates (Appendix B, Tables A2 and A3), leaving 91 for synthesis.
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Figure 1. PRISMA-style flow diagram. Source: Authors.

The inclusion criteria involved the selection of peer-reviewed and indexed scholarly
outputs that explicitly discuss business models/frameworks in relation to the metaverse,
and provide conceptual, methodological, or applicative content relevant to value proposi-
tions, value chains, or revenue mechanisms. In addition, borderline papers were included
if they explicitly link at least one business model element (value proposition, value chain,
revenue) to metaverse contexts, or may serve as a relevant example, even when the full
canvas was not presented (Appendix B, Table A4). Items lacking a metaverse–business–
model link, non-scholarly sources, editorials/notes (unless containing substantive model
content), or records with missing essential metadata (e.g., authors) are excluded.

Both authors independently screened all records (titles/abstracts and full text). Dis-
agreements at any stage were resolved through discussion until a consensus was reached;
no third reviewer was required.

At the beginning of our analysis, in the screening stage, we employed bibliometric
analysis to gain initial insights (Table 1). Bibliometric analysis relies on the statistical
exploration of scientific activities, offering a method that enhances transparency and
reproducibility compared to other review types, thereby ensuring more objective and
reliable outcomes [17]. In this case, it offers valuable quantitative initial insights into topic
popularity and academic relevance.
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Table 1. Main information about documents.

Indicator Result

Timespan 2008:2024
Sources (Journals, Books, etc.) 95

Documents 109
Annual Growth Rate % 13.88
Document Average Age 1.41

Average citations per doc 6.486
Average citations per year per doc 2.688

References 3028
Author’s keywords 433

Authors 323
Note: Results based on the reports in the screening stage. Results retrieved using bibliometrix package in R [17].
Source: Authors.

The main information about the examined documents reveals a short period, with
109 documents and a 13.88% annual growth rate. The documents comprise 63 journal
articles, 10 book chapters, 2 books, 24 conference papers, 9 reviews, and a note. Only
109 publications were published by 95 sources, which indicates that there is no specific out-
let for this line of research. In addition, 3028 identified references suggest that researchers
in this area draw from other fields.

Regarding topic development, the first paper, a case study, was written in 2008. That
shows that science lagged behind the developments in practice and joined in to observe
the new patterns. Another paper was published in 2010, followed by a break until one
paper was published in 2018. Following this, a surge in research publications on the topic
began in 2022, with 20 publications, 78 documents in 2023, and 8 publications in the first
month of 2024. This also indicates that the actual annual growth rate is even higher, as
excluding the papers prior to and including 2018 (3 papers) yields a 36.75% yearly growth
rate. These figures indicate topic popularity rather than evidentiary strength. Our synthesis
therefore emphasizes convergent constructs across sources, while acknowledging potential
temporal bias.

While bibliometric analysis provides valuable first insights into publication patterns
and research trends, it is not appropriate for deriving an in-depth conceptual understand-
ing of business model dynamics in the Metaverse. To achieve this, we complement the
bibliometric overview with a narrative synthesis, enabling us to systematize and critically
interpret the conceptual and theoretical underpinnings of the field [18].

No meta-analysis was planned or conducted due to heterogeneity, so this is not a
full PRISMA systematic review. In addition, quantitative synthesis, GRADE (Grading of
Recommendations, Assessment, Development and Evaluation), and RoB (Risk of Bias) tools
are not appropriate for a predominantly conceptual or heterogeneous evidence. Because the
corpus combines conceptual and empirical work, we applied a minimal design-appropriate
appraisal. For the conceptual/theoretical papers, clarity of constructs, coherence of logic,
and novelty/utility were considered. For the empirical research and case studies, clarity of
design, data adequacy, and analytic transparency were the guidelines for the paper quality.
While quality was not an exclusion criterion, it governed the selection of the papers that
served as the main arguments in the narrative. Book chapters and proceedings papers
were included as they are parts of indexed publications (which requires a peer review),
and they were used for additional arguments or observations, not as core evidence for
framework construction.

We employed a structured narrative synthesis, comprising five steps: first, initial
mapping (scoping the literature); second, cross-case contrasts; third, grouping themes
around Gassmann’s Who-What-How-Value framework; fourth, identifying emerging is-
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sues; and fifth, construction of the layered framework (without statistical pooling or formal
qualitative coding) [19,20].

The 91 identified documents have been reviewed, and their findings are synthesized
through a narrative review. This highlights the evolution of thought and evidence on
metaverse business models. The sheer volume of publications in such a short period
underscores the Metaverse’s transformative potential in reshaping business strategies,
value propositions, value chains, and revenue models that require thorough insights.

In the rest of the paper, we strive to systematically address several pivotal questions rel-
evant to understanding and navigating the emerging metaverse landscape from a business
model perspective:

• What are the main elements of the Metaverse business models, as well as the potential
revenue models and value propositions unique to the Metaverse?

• How does the metaverse business model address technological, legal, cybersecurity,
data privacy, and sustainability issues?

• What innovative technological and analytical applications play a role in metaverse
business models?

• How do user engagement and experiences shape the metaverse business landscape?
• What are the strategic and operational considerations for businesses entering

the Metaverse?
• How can metaverse technologies transform various sectors?

For traceability, our six guiding questions map to specific outputs as follows:

• Q1 (core elements, value propositions, revenue models) → Section 3.2 and Table 2;
• Q2 (technological, legal, cybersecurity, privacy, sustainability) → Sections 3.3.1–3.3.3;
• Q3 (innovative technological and analytical applications) → Sections 3.2.2 and 3.3.3;
• Q4 (user engagement and experiences) → Sections 3.2.1 and 3.3.4;
• Q5 (strategic and operational considerations) → Sections 3.2 and 3.3.6 (framework);
• Q6 (sectoral diffusion) → Section 3.3.5 (applications and examples);
• PRISMA items and screening details → Appendix A; excluded/borderline records

→ Appendix B.

In this narrative systematization, we explore and elucidate the emergent topics within
the selected articles, focusing on how these topics have evolved. Our approach was
grounded in a comprehensive reading and interpretative analysis of the content rather than
employing numerical analysis, counting, or formal coding strategies commonly found in
other types of systematic reviews or meta-analyses. This process enabled us to immerse
ourselves in the material, gaining a profound understanding of the thematic outlook and
its development throughout the literature.

We explore the metaverse business models through predefined lenses of Gassmann
et al.’s [5] elements. Given the raised questions, we further explore intertwined areas by
systematically sifting through the content, identifying key themes, patterns, and shifts in
discourse without quantifying their occurrence. This method facilitated a nuanced synthesis
of the literature, highlighting significant trends, topics, and research gaps. Our analysis
was iterative, with continuous refinement of themes as we delved deeper into the articles.
This approach enabled us to trace the development of topics over time, understanding their
contextual relevance and implications for the field, and maintaining the exploratory and
interpretative nature of the analysis.
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3. Results and Discussion
3.1. The Beginnings

As the first document to address the intersection of Metaverse and business systems,
the book “Interdisciplinary Aspects of Information Systems Studies” by [21] features a
chapter by Cagnina & Poian [22] that explores a metaverse business model through a case
study of Second Life. The article presents a comprehensive analysis of how new (at the
time) web-based technologies, particularly focusing on Second Life, impact e-business
practices, proposing a theoretical framework to understand the business possibilities within
Web 2.0 platforms.

The form of the metaverse business model, as illustrated using Second Life, combines
technological advancements with user engagement to create a unique, immersive expe-
rience. The framework identifies technology as the set of structural conditions defining
digital interactions and content creation as the manipulation of technology by users to
satisfy their needs. This includes the development of three-dimensional structures and
items by users, blurring the lines between firms and customers.

Interactivity and immersion are the main analytical dimensions. Interactivity en-
compasses the processes established between users, hardware, and software, influencing
learning and skill acquisition. Immersion refers to the level of involvement and motivation
experienced by users, which enhances telepresence and positively impacts brand attitudes.
The model underlines the importance of engaging users and fostering a strong sense of
community among prosumers (users who both produce and consume). This leads to
collective environment enactment, where users contribute to building and improving the
virtual world.

There is also an economic aspect; Second Life introduces an economic system with an
official currency, the Linden Dollar, that can be exchanged for US dollars, allowing residents
to generate real-world income from their creations within the virtual world. Acknowledged
legal issues refer to recognizing residents’ intellectual property rights to their creations
as a fundamental element. This aspect encourages innovation and creativity by ensuring
users retain ownership over their digital creations. Successful virtual business strategies in
Second Life include engagement campaigns and leveraging the community of prosumers
for creative input, as exemplified by the marketing efforts of “Harry Potter and the Order of
the Phoenix” and Coca-Cola’s Virtual Thirst competition. Overall, this model emphasizes
the integration of web-based features with distinctive aspects of the Metaverse, leading to
the creation of communities of prosumers.

Similarly, the alpha.tribe [23] was an experimental group that functioned as a collective
to operate the virtual fashion business in Second Life. This collective approach allowed for a
diverse range of creative inputs and explorations. The author’s approach was primarily self-
observational, suggesting that the enterprise’s design and operation were closely monitored
and reflected upon by the creator(s). This introspective method likely informs adjustments
and evolutions in the business strategy and creative direction. However, the enterprise
and its creative processes are documented visually, which not only serves as evidence
of the work performed but also as a means to engage with audiences and consumers.
While Second Life illuminates early prosumer logics, its firm-hosted, non-interoperable
architecture limits direct generalization to today’s tokenized and AI-augmented ecosystems.

Uddin et al. [24] pinpoint the origins of the Metaverse to the birth of the Internet,
emphasizing the role of technology. They view Metaverse as an inseparable combination of
virtual and physical systems that enable immersive user experience, serve as the interface
for content creation, and foster further technological development at their intersection.

While these papers suggest the development of a new phenomenon, Ioannidis &
Kontis [25] disagree. Through their research, they outline the historical development
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of the Metaverse, beginning with early 20th-century fiction that introduced concepts of
virtual realities, and progressing through technological advancements such as VR headsets
and online virtual worlds, to modern interpretations and implementations, including
digital twins and blockchain technologies. They highlight key milestones and technologies
that have shaped the Metaverse concept over time, suggesting an ongoing evolution
towards more integrated, realistic, and interactive virtual environments. The Metaverse’s
potential for social interaction, entertainment, work, and education is emphasized alongside
the technological and conceptual challenges that remain in realizing its complete vision.
However, the realization of its business potential is a more recent subject that requires a
deeper insight.

3.2. Theoretical Background of the Metaverse Business Model

We adopt a systems lens consistent with socio-technical systems theory, treating
business models as adaptive configurations of technologies, organizations, and institutions.
We therefore read existing proposals as co-evolving socio-technical configurations, where
technological affordances, organizational routines, market logics, and regulatory constraints
adapt jointly. The following studies illustrate various socio-technical pathways through
which the metaverse business model is conceptualized, highlighting the multi-layered
nature of this evolving ecosystem.

From a business perspective, the Metaverse is still in its infancy, with much of its
potential revenue generation and value chain yet to be fully realized [26]. The book paints
the Metaverse as a burgeoning digital realm, powered by advancements in virtual and
augmented reality, aiming to transition from a 2D to a 3D online experience. This transi-
tion is accompanied by the tokenization of a broad range of digital assets, suggesting a
future where digital and virtual assets play a central role in the economy. The Metaverse is
envisioned as a network of persistent, interoperable virtual worlds. Its development, sig-
nificantly boosted by the COVID-19 pandemic, suggests a future where digital interactions
could closely mimic or even enhance real-world interactions. This has vast implications for
commerce, education, healthcare, and other sectors, extending into areas such as property
tokenization and the creation of digital twins for real-world assets. This broad perspective
sets the stage for more targeted frameworks that emphasize strategic alignment, ethics, or
sector-specific transformations.

While primarily dealing with the Mechanics-Dynamics-Aesthetics (MDA) game design
approach, Bockle et al. [27] propose a framework that encourages a systematic approach
to designing metaverse environments, focusing on why the Metaverse adds value, what
design elements are needed, and how to apply strategic design principles effectively. While
Bockle et al. [27] argue that metaverse initiatives must align design choices with explicit
business objectives across consumer, industrial, and enterprise contexts, Anshari et al. [28]
extend this logic to the ethical domain, emphasizing that sustainability and trust are not
add-ons but integral components of long-term value creation.

3.2.1. Innovations and User Experience

An innovative e-commerce platform that integrates live commerce with the Metaverse,
using digital twin technology, is proposed by Jeong et al. [29]. This type of business
model aims to enhance the online shopping experience by allowing consumers to interact
with products and brands in a virtual space, overcoming the limitations of traditional
live commerce. It emphasizes creating engaging content and virtual brand experiences to
attract and retain customers. The business model is detailed through the Business Model
Canvas, highlighting its unique value proposition and the essential components required
for success.
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Gursoy et al. [14] outline a comprehensive framework for delivering enhanced virtual
reality experiences within the Metaverse, focusing on multi-view content synthesis and
efficient content delivery mechanisms. Particularly, they highlight experience and purchase
co-creation through the participation of the focal customer. They emphasize immersive user
experiences, resource optimization, and potential monetization strategies through unique
digital offerings, aligning with broader Metaverse development and engagement strategies.
Both contributions [14,29] show how immersive design and technological infrastructure
combine to enhance customer experience, whether through retail interactions or multi-view
content ecosystems.

Mancuso, Petruzzelli et al. [30] further develop the idea of mechanisms, explor-
ing individual microfoundations (skills and actions of individuals) and relational mi-
crofoundations (relationships among individuals) that underpin value creation and cap-
ture. These microfoundations explain macro variables that affect innovation in value
creation and value capture within the business model innovation. While this under-
lines how resilience and innovation capacity depend not only on technological adop-
tion but also on microfoundations—skills, routines, and relationships that sustain trans-
formation —it also touches upon the co-creation aspect, which further raises questions
about authorship/ownership, tokenization, and the development of virtual economies and
crypto economies.

Lastly, not all strategies will be successful, so it is relevant to explore recovery strategies.
While addressing the issue of recovery strategies, Mir et al. [31] also consider Metaverse
and synthetic services (AI-/avatar-mediated service interactions). The opportunities and
challenges of service recovery in the Metaverse need effective strategies to manage service
failures in virtual hospitality experiences. They highlight the integration of virtual and
real-world services by firms such as McDonald’s and Starbucks, suggesting novel avenues
for compensating for service failures across these realms. The Proteus effect refers to the
phenomenon where an individual’s behavior in the virtual world, influenced by their
digital avatar’s appearance and capabilities, affects their behavior and attitudes in the
real world. These cases illustrate service failure and recovery in avatar-mediated contexts
and invite the application of attribution and justice theories to virtual settings (e.g., how
avatar appearance shapes blame and fairness), yielding design implications for resilient
value propositions.

3.2.2. Performance, Productivity, and Optimization

In the realm of engineering management, the Metaverse has the potential to be trans-
formative, enhancing productivity, fostering new business models, and increasing orga-
nizational competitiveness. The discussion is structured around five key areas: supply
chain management, logistics management, decision-making, technology management, and
knowledge management [32]. In terms of business models, the Metaverse is seen as a
fertile ground for innovation. It presents opportunities for creating new revenue streams
through the development of virtual products and services. Organizations can leverage
the Metaverse to design immersive experiences, facilitating novel ways of interaction, col-
laboration, and transaction. The Metaverse’s impact is discussed in relation to enhancing
supply chain visibility, improving logistics operations, and enabling more efficient and
informed decision-making processes.

El Jaouhari et al. [33] highlight the lack of integrated approaches to combining meta-
verse technologies and manufacturing resilience, especially during disruptions such as
COVID-19. They suggest further research into metaverse applications in manufacturing to
leverage their full potential. This study offers a conceptual framework but calls for empiri-
cal research to validate the proposed benefits and applications of metaverse technologies
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in manufacturing settings. The potential avenue lies in extending ‘phygital’ transforma-
tion [34] to the production process (tightly coupled combinations of physical processes and
digital interactions).

Mancuso et al. [34] examine how digital business model innovation within the Meta-
verse can approach virtual economy opportunities, highlighting new value creation and
capture mechanisms emerging from metaverse opportunities. They categorize these oppor-
tunities around internal processes and customers, focusing on ‘phygital’ transformations
that blend physical and digital realities, as well as virtual transformations that enhance
customer engagement through digital identities and communities.

Another venue is a multi-dimensional optimization framework for microservices [35]
in the context of cloud-native and metaverse scenarios, focusing on security mechanisms,
high concurrency testing, and system reliability. The author proposes a model to enhance
service maturity by addressing development, testing, deployment, and operational chal-
lenges, demonstrating that the technological and analytical frameworks are inseparable
from the business model. It aims to optimize the service lifecycle, from development to
online operation, with specific strategies for code quality, stress testing, service deployment,
and system protection. Additionally, it introduces automated quality checks to maintain
long-term service maturity, with experimental results indicating improvements in system
performance and reliability.

3.2.3. Supply Chain

Siahaan et al. [36] examine logistics development in relation to technology trends and
enabling factors in the Metaverse, building on the Malcolm Baldrige’s Performance System
Model. Positioning logistics as a metaverse value proposition reveals new services (tracking,
virtual fulfillment) and cyber-physical transparency across the chain. These services could
transform how goods are managed, tracked, and delivered within digital environments,
enhancing customer experiences. This could redefine operations and processes, including
supply chain management (SCM), by leveraging digital platforms and cyber-physical
systems for more efficient and transparent logistics operations. As logistics evolve to meet
the needs of the Metaverse, new revenue models may emerge. For instance, companies
could generate income through virtual logistics services, facilitating trade within the
Metaverse, or managing the supply chain of virtual goods, possibly using cryptocurrencies
or other digital payment methods.

Another line of work on metaverse integration in SCM identifies key barriers to its
implementation, including technological limitations, lack of governance, integration chal-
lenges, and resistance due to traditional organizational culture [37]. Addressing these
barriers is a prerequisite for businesses looking to leverage the Metaverse for enhanced
SCM efficiency, and authors stress the importance of technological readiness, governance
standards, strategic planning for technology integration, and an innovation-oriented culture
to adopt metaverse technology in supply chain management practices successfully. These
works [32,36–38] shift the focus from customer-facing innovation to the back-end of meta-
verse infrastructures, exploring decentralization, supply chain, and logistics issues. Read
through a systems lens, these works foreground feedback loops (e.g., demand-capacity-
latency) and endogenize coordination costs and trust formation.

3.2.4. Virtual Economy and Financial Aspects

A creator crypto economy model for blockchain-enabled social media (BSM), focusing
on decentralization and user engagement through innovative practices, was introduced by
Zhan et al. [38]. They outline a business model based on four pillars: fundamental technolo-
gies, governance and operations, incentive mechanism design, and organizational structure
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and performance, aimed at overcoming the challenges of traditional social media by offer-
ing a more participatory and equitable framework. The model emphasizes the importance
of blockchain technology in creating a secure, transparent, and user-centric platform.

Zadorozhnyi et al.’s [39] suggestions for improving accounting and auditing method-
ologies within the Metaverse align directly with enhancing a company’s value proposition
by ensuring the reliability and legitimacy of virtual assets. The paper recommends improv-
ing the methodology and organization of accounting and auditing within the Metaverse,
specifically for non-current intangible assets, IT company goodwill, NFTs, cryptocurrencies,
and other virtual objects. They suggest classifying NFTs based on their usefulness into
non-current and current assets for appropriate accounting reflections. This contributes
to the value chain by enabling the precise classification and accounting of virtual goods
and services, which can enhance revenue models through the accurate tracking of sales
and investments in virtual environments, while also increasing transparency. The issue of
accounting and taxation has also been investigated by Pandey & Gilmour [40], who find
that transactions in the Metaverse challenge traditional revenue recognition and deferral
concepts due to the introduction of new applications powered by blockchain and emerging
technologies, such as NFTs and decentralized finance (DeFi) tools. The authors emphasize
the importance of a case-based approach for the accounting industry in the Metaverse, par-
ticularly in light of the current lack of standardized regulations. The emphasis on auditing,
accounting, and taxation [39,40] illustrates that even fundamental economic functions must
be reconfigured to accommodate virtual assets.

3.2.5. Ethical Considerations

Anshari et al. [28] propose a metaverse business model that emphasizes the ethical
implications of data collection and utilization for sustainable business practices. Their
research highlights the transformative potential of the Metaverse for businesses, includ-
ing the ability to generate massive amounts of data for innovative value creation, while
also pointing out the ethical considerations related to data ownership and privacy. The
model suggests the involvement of various stakeholders, including academics, business
professionals, and policymakers, in developing a framework of ethical compliance for
metaverse applications. This involves understanding and acting to connect society, busi-
ness, education, and the environment in response to the interests of all stakeholders. Their
business model emphasizes the importance of ethical practices in promoting the social
sustainability of an organization, based on the notion that ethical conduct can enhance
organizational performance, reinforce brand capital, and generate value for shareholders,
ultimately leading to long-term financial benefits.

This positions ethical governance as a capability, not a constraint—one that shapes
data access, stakeholder trust, and ultimately determines monetization options.

3.2.6. User Adoption

User adoption is another issue. User adoption hinges on perceived opportunities
versus social threats [41], reminding designers that behavioral dynamics co-determine
value realization. While ‘immersive experience’ is one of the most commonly used terms to
describe user engagement in the Metaverse and a proposed added value, Hennig-Thurau
et al. [42] empirically examine the habituation effects on user interaction outcomes in
virtual-reality Metaverse settings compared to 2D settings. Unlike other studies, they find
that while the virtual-reality Metaverse initially enhances social presence and interaction,
these benefits decrease over time as users become habituated to it. The paper provides
a nuanced view of the Metaverse’s potential and limitations for real-time multisensory
social interactions, suggesting that the Metaverse accessed via virtual-reality headsets,
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despite its immersive advantages, may not sustain its superior value creation without
addressing habituation and other negative effects, such as reduced social presence over
time due to habituation, and potential limitations in physical mobility and self-presentation
due to avatar use. Hence, adoption is path-dependent: initial telepresence gains may
decay through habituation, requiring design responses (such as novelty pacing and social
affordances) to sustain perceived value.

3.2.7. Systematization of Findings Based on the Value Proposition, Value Chain, and
Revenue Stream

Gassmann et al. operationalize the framework by placing the ‘Who’ (the target cus-
tomer) at the absolute center of the model. The questions form the corners of the triangle-
‘What?’ (is offered), ‘How?’ (is it created), and ‘Value?’ (how is revenue captured)-and the
answers to these questions become the core components that fill the triangle: the Value
Proposition, the Value Chain, and the Revenue Model, all of which are designed to serve
the central ‘Who’ ([5]: p1-Figure 1). To enable cross-comparison, we map the reviewed
contributions onto three canonical business-model dimensions-value proposition, value
chain, and revenue streams-summarized in Table 2. Section 3.3 synthesizes the transitions
in metaverse business models, while Sections 3.3.1–3.3.5 examine operational insights,
and Section 3.3.6 operationalizes these insights into a metaverse business framework for
evaluation and comparison.

Table 2. Systematization based on Gassmann et al.’s [5] elements.

Paper Value Proposition Value Chain Revenue Stream

[28]

the importance of ethical data use for value
creation, suggesting that trust and sustainability

are integral to the value offered by
metaverse businesses

a collaborative approach involving multiple
stakeholders to establish ethical standards,

suggesting a value chain that is both inclusive
and transparent

ethical practices are seen as a pathway to
long-term financial benefits, reinforcing brand
capital and value for shareholders, hinting at a
revenue model that aligns ethical compliance

with profitability

[29]

enhanced customer experience through a digital
twin technology in e-commerce, where the value
lies in the immersive and interactive engagement

with products

integrating technology (like digital twins) and
creative content production, aiming to bridge

virtual and physical commerce

diverse revenue streams, including advertising,
brokerage fees from sales, and design fees for
metaverse space customization, showcasing a

multifaceted revenue model leveraging the
unique aspects of the Metaverse

[39] improving accounting and auditing
methodologies within the Metaverse

separating accounting of costs for selling tangible
and intangible objects, enabling precise

classification and accounting of virtual goods
and services

non-current intangible assets, IT company
goodwill, NFTs, cryptocurrencies, and other

virtual objects

[37] unique advantages and solutions the Metaverse
offer to supply chain issues

understanding and overcoming barriers can
streamline operations, enhance collaboration,
and foster innovation across the supply chain,

optimizing each link from procurement
to delivery

not specified explicitly

[43] digital ownership and play-to-earn models enabling authentication and NFTs ownership
transfer, improving supply chain transparency

NFTs open up new streams through direct sales,
royalties, and exclusive access to content or

events, appealing to digital and real-world assets
and integrating with traditional and

emerging markets

[27]
the business opportunity (the “why”) is crucial
for defining the value proposition and potential

revenue streams in the Metaverse context

the customers are seen as users of the Metaverse,
ranging from individual consumers to

enterprises seeking internal or operational
improvements; creators are developers,

designers, and businesses that build and
maintain metaverse environments, guided by
strategic objectives and design principles to
create valuable and engaging virtual spaces

the creation process by integrating strategic
design elements that enhance user experience

and engagement

[44]
personalized, individualized guest experiences

enabled by data analytics and
ambient intelligence

re-engineered for collaborative agility among
stakeholders, optimizing the

hospitality ecosystem

dynamic pricing, enhanced customer loyalty, and
new revenue streams from digital and virtual

services, aligning with the broader goal of
sustainable value creation for all

ecosystem participants

[10] not specified explicitly not specified explicitly
blockchain framework to enhance

micro-transactions within the Metaverse,
addressing scalability and delay issues
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Table 2. Cont.

Paper Value Proposition Value Chain Revenue Stream

[14]

experiences based on individual preferences,
co-created experiences, experience offerings,

virtual activities, a digital preview of the digital
experience, tangibilizing services,

‘Phygital’ experiences

enhanced trust and security, streamlined
information processing, enhanced marketing
research capacity, employee training, reduced
capital expenditure, stakeholder collaboration,

service experience design and development,
technological requirements, and employee
training, technology requirements of users,

technology interoperability

virtual selling, and digital marketing; by utilizing
NFTs, businesses can offer customers distinctive
and customized digital experiences that not only
enhance customer loyalty but also contribute to

increased revenue

[45]

providing an environment where end users can
create and interact with virtual worlds, though it
also highlights the need for ethical considerations

and moderation to protect users from
harmful designs

the creation, distribution, and monetization of
user-generated virtual worlds, emphasizing the
role of end users as both creators and consumers

within the Metaverse ecosystem

microtransactions within these virtual worlds,
sharing profits with creators, but raises ethical

concerns about exploiting young users and
encouraging potentially harmful spending habits

[46]

Transformation of the B2B market through digital
service innovation, through technologies like IoT,

intelligent automation, and digital platforms,
leveraging digital interconnectivity

digital platforms in facilitating B2B interactions,
more efficient, flexible, and customer-centric

value chains, emphasizing data-driven
decision-making and enhanced connectivity

across ecosystem actors

recurring revenue streams such as subscriptions
for software and connected equipment,

product-as-a-service offerings, outcome-based
contracts, and innovative rental and

leasing offerings

[47] not specified explicitly

Circular value chain within the energy metaverse
framework, emphasizing the need for

sustainable, efficient, flexible, resilient, and
affordable business models and value chains;

co-design toolbox that enables stakeholders to
develop and evaluate their business models and

value chains in alignment with circular
economy principles.

not specified explicitly

[34]
“phygital” transformations and virtual
transformations that deepen customer

interactions

integrating virtual experiences with traditional
business operations direct-to-avatar sales

[30] not specified explicitly
technological infrastructure and knowledge
management; stakeholders’ readiness and

stimulation of interest
not specified explicitly

[48] not specified explicitly

implementing intelligent manufacturing by
organizing operations within a virtual

environment;
utilizing the Internet of Things (IoT) to gather

data from various production and
operational flows;

employing federated learning to address security
issues related to data sharing, thus facilitating

effective data analysis and
decision-making processes

not specified explicitly

[32]

leverage the Metaverse to design immersive
experiences, facilitating novel ways of

interaction, collaboration, and transaction; the
customer base in the Metaverse comprises

individuals and organizations looking to explore
and exploit the virtual environment for social,
cultural, educational, and business activities

the role of technology management in navigating
the complex infrastructure required to support
the Metaverse, including the integration and

innovation of technologies like AR, VR,
blockchain, and AI; improved knowledge

acquisition, sharing, and application facilitated
by virtual environments

new revenue streams through the development
of virtual products and services

[49]

the Metaverse has the potential to significantly
remodel operations and supply chain processes,
offering benefits such as enhanced innovation,

collaboration, efficiency, agility, cost reduction in
transactions, improved visibility and

transparency, better information sharing,
responsiveness, service levels, operational

resilience, sustainable business models,
revenue/profit enhancement, and promoting

diversity, equity, and inclusion

for operations and supply chain management,
the Metaverse can transform how goods are
manufactured and transacted and how firms
interact with customers, pointing toward an

integrated, efficient, and responsive supply chain
ecosystem capable of generating significant

revenue streams; customers in the Metaverse can
range from end-consumers seeking immersive
experiences to businesses looking to innovate

their product offerings and supply
chain operations

the Metaverse is expected to create substantial
economic value that spans various industries,

including tourism, hospitality, retail, and more,
allowing for immersive customer experiences

before purchasing decisions

[50]
immersive experience, characterized by the

illusion of place, the illusion of embodiment, and
the illusion of plausibility

not specified explicitly not specified explicitly

[35]

enhancing service maturity, reliability, and
performance through a comprehensive

optimization of Microservices, addressing
development, deployment, and

operational challenges

encompasses the entire lifecycle of Microservices,
from development and testing through

deployment to online operation, with an
emphasis on security, reliability, and

performance optimization

not specified explicitly

[51] enhanced user engagement and new forms of
online interaction

content creation, platform development, and
infrastructure support, leveraging blockchain

and VR technologies

virtual goods sales, real estate transactions, and
immersive event hosting within these

digital environments

[52]
creating engaging, game-like experiences across

various contexts like learning, healthcare,
and business

not specified explicitly not specified explicitly
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Table 2. Cont.

Paper Value Proposition Value Chain Revenue Stream

[53] product differentiation, R&D, and innovation

network effects; enhancing the connection
between virtual and physical businesses by

establishing new infrastructure and confirming
digital rights; developing active regulatory

approaches for the metaverse sector to prevent
unfair competition and data monopolies, to

lower the barriers to entering and leaving the
market; support the simultaneous development

of digital and physical economies

pricing strategy

[54]
NFTs can redefine value propositions by offering

unique, verifiable ownership of digital and
physical assets

provenance, transparency, and authentication;
NFTs support sustainable practices, combat

counterfeiting, and incentivize stakeholders, thus
opening up innovative business models and

revenue opportunities in both digital and
physical realms

monetizing digital assets and experiences,
facilitating direct sales, and enabling

secondary markets

Notes: (1) the systematization is organized by the publication year and then alphabetically; (2) where a cell is
marked not specified explicitly, the source does not state the element directly; we avoid imputing content beyond
the text. Source: authors’ systematization.

3.3. Metaverse Business Model Development

The transformation of the business model from classical to digital and then to the
Metaverse can be described as a paradigm shift in how value is created, delivered, and
captured (Table 2). Synthesizing across the reviewed studies, the following key transitions
characterize this paradigm shift:

• From tangible to intangible. The classical business model focuses on tangible products
and in-person services. As we move towards the metaverse model, the emphasis shifts
to intangible, digital products and services, which are immersive and interactive.

• From linear to networked value chains. The traditional linear value chain of supplier-
manufacturer-distributor-retailer-consumer is replaced by a more networked approach
in the digital model. The Metaverse further evolves this into a decentralized ecosystem,
where users contribute to and extract value from a virtual environment.

• From direct sales to subscription and freemium models. The classical model’s direct sales
approach, often based on one-time transactions, transitions to subscription models,
advertisements, and in-app purchases in the digital model. The Metaverse extends
this with monetization strategies like virtual goods, experiences, and even blockchain-
based transactions using cryptocurrencies and NFTs.

• From isolated operations to interconnected platforms. Classical businesses often execute
core operations in isolation, whereas digital business models tend to leverage inter-
linked platforms. The metaverse model regards a fully integrated virtual platform
where operations are deeply interconnected, and the boundaries between different
service providers and users are blurred.

• From customer segmentation to community engagement. In the classical model, customer
segmentation is key. The digital model introduces the concept of networked commu-
nities, which is further developed in the metaverse model, where user engagement
and community development become central to the business strategy.

• From physical to virtual customer experience. The shift from physical customer experiences
in the classical model to virtual experiences in the metaverse model represents a
significant transformation. The metaverse model amplifies this by creating completely
immersive virtual realities where the experience is not just a representation but a fully
functional and interactive digital world.

• From centralized to more distributed control. Classical business models are typically
centralized. Digitalization starts to distribute control, and while the Metaverse is still
platform-centric, it has the potential to fully decentralize it, with users and creators
having significant autonomy and influence over the platform’s evolution.



Systems 2025, 13, 968 16 of 45

These transformations shape the business model’s ‘Who-What-How-Value?’ [5]. The
‘What?’ value proposition in the metaverse business model expands to include immersive
experiences, virtual goods, and services within a digital universe. These offerings are
often enhanced by technology such as virtual reality or augmented reality, which provides
deeply engaging and interactive environments. In the Metaverse, the perspective is shaped
by various value propositions, each offering unique advantages and solutions. From the
fundamental importance of ethical data use to enhance customer experiences through
immersion, interactivity, and digital twin technology, stakeholders navigate a realm where
personalized guest experiences and transformational B2B markets intertwine. As digital
ownership and play-to-earn models redefine user engagement, stakeholders grapple with
the challenges and opportunities presented by circular value chains within the energy
metaverse framework. The immersive experiences are characterized by illusion and plau-
sibility and can also involve physical products being represented digitally. All of these
factors highlight the complexities of service maturity optimization and the development of
engaging, game-like experiences across diverse contexts. Additionally, it examines how
NFTs redefine traditional value propositions by offering unique, verifiable ownership of
digital and physical assets.

The business model is now decentralized and community-driven (‘Who?’), where
creators, users, and developers all contribute to the ecosystem. Unlike the linear or even
networked models, this approach relies on the active participation and co-creation of value
by the community (Value?). Within the Metaverse, stakeholders collaborate to construct
an inclusive and transparent value chain. The stakeholders may involve manufacturers,
content designers, suppliers, tech partners, service providers, marketers, NFT owners and
creators, customers, users, and the community. They establish ethical standards, integrating
technology and creative content production to bridge the gap between virtual and physical
commerce. Operations are streamlined across supply chains, with a focus on improv-
ing transparency through authentication and NFTs. Stakeholders embrace collaborative
agility to optimize ecosystems and facilitate B2B interactions through digital platforms.
Sustainability principles drive circular value chains, integrating virtual experiences with
traditional business operations to create a more sustainable future.

Revenue generation is based on microtransactions for virtual goods, subscription
access, and token-based economies leveraging cryptocurrencies (‘How?’). Revenue models
strive to align with ethical practices while exploring diverse streams of profitability. The
revenue streams manifest diversity, reflecting the multifaceted nature of digital economies.
These include traditional avenues such as advertising, brokerage fees from sales, and
design fees, as well as emerging models like dynamic pricing, micro-transactions, recurring
revenue from subscriptions, outcome-based contracts, innovative rental offerings, sale of
virtual items, access to premium digital spaces, or the utilization of blockchain technol-
ogy for secure and decentralized financial transactions. Stakeholders leverage immersive
value-added services and digital marketing techniques, utilizing NFTs to enhance customer
loyalty and revenue. Revenue-sharing models within virtual worlds empower creators
while recurring revenue streams from digital services drive sustainability. Monetization
strategies focus on digital asset ownership and experiences facilitated through NFTs, facili-
tating direct sales and enabling secondary markets. As stakeholders navigate the evolving
landscape, they explore innovative approaches to monetization while striving to ensure
sustainable value creation for all ecosystem participants.

Figure 2 illustrates how the digital transformation journey redefines traditional busi-
ness models, making them more adaptive to the digital age and the virtual economies
exemplified by the Metaverse. It signifies a broader trend towards digitization, platformiza-
tion, and cyber-physical systems, as well as the creation of participatory virtual economies
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driven by technological innovation. While the graphical representation emphasizes the
“Who-What-How-Value” lens, the figure also implies deeper structural changes that are not
immediately visible. Specifically, the metaverse stage is characterized by the broadening of
the “Who?” dimension to include communities, creators, and decentralized actors, together
with stronger feedback loops between value creation and value capture. This underscores
the systemic nature of the transformation, where boundaries between firms and users blur,
and co-creation becomes central to business model design. Whereas Figure 2 highlights
the conceptual shifts in business logic, Figures 3–5 emphasize the expanded structural
components and ecosystem linkages necessary to operationalize these shifts.

 

Figure 2. The transformation from classical to metaverse business model’s ‘Who-What-How-Value?’
Source: Authors.

 
Figure 3. An example of the classical business model. Source: Authors.
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Figure 4. An example of the digital business model. Source: Authors.

 
Figure 5. An example of the metaverse business model. Source: Authors.
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Figures 3–5 demonstrate examples of transforming a value chain from the classical
business model to a metaverse business model. Beyond the visual transition, the figures
imply new functional requirements, such as identity and ownership verification, interoper-
ability, and settlement mechanisms, which enable transactions and trust. Moreover, data
analytics in the background functions as a horizontal backbone connecting diverse actors
and activities, from content creators to communities. This expanded view clarifies that the
metaverse value chain is not only more complex but also more interdependent, with B2B
and B2C flows overlapping in a shared virtual infrastructure.

The classical model depicts a traditional, straightforward business setup centered
on physical products and linear value chains (Figure 3) (for example, [1,4]). Figure 4
illustrates the shift to digital operations—networked and hive-like—emphasizing enhanced
operational efficiency and new revenue streams through e-commerce and subscription
services, as well as the parallel flow of information and tangible physical assets or goods
and services. The digital model integrates digital platform operations, typically supported
by cloud computing, big data analytics, and AI, to enable real-time data processing and
personalized marketing (for example, [46]).

The digital business model (Figure 4) also covers cases where 3D/AR/VR features act
as an auxiliary channel, while primary value is created and delivered outside a persistent
shared spatial environment. The metaverse model (Figure 5) requires that a persistent, syn-
chronous, spatial environment be the primary context of value, with continuity of identity
and assets and, in more mature cases, there will be present a native user-generated-content
(UGC) economy with monetization (creators co-create offerings and share in revenue),
interoperability/composability (at minimum, an intent or roadmap for identity and asset
portability across worlds), and community governance (governance embedded in opera-
tions and value capture).

Therefore, we classify a model as metaverse only when the primary locus of value
creation, delivery, and capture is a persistent, synchronous, multi-user spatial environment
(a shared world) that supports the continuity of identity and assets. If 3D/AR/VR is used
only as an auxiliary channel while core value and monetization occur outside such an
environment, the model remains digital. Such edge cases that use only selected metaverse-
like elements (e.g., synchronous 3D without persistence and/or an economy) should be
treated as advanced digital models with a proto-metaverse.

The metaverse business model (Figure 5) emphasizes the increased integration of
operations, as well as the incorporation of immersive and interactive aspects, leveraging
VR/AR technologies, blockchain, and AI-driven avatars to create fully interactive virtual
environments. This model enables businesses to scale operations virtually, reducing phys-
ical infrastructure costs and creating diverse income opportunities. It offers increased
customer engagement and interaction, transforming traditional customers into prosumers
(for example, [34,51,54]).

Each stage in this evolution enhances business agility and scalability, enabling rapid
market response and operational efficiency. Stakeholders are impacted differently at each
stage. Digital models improve supplier relationships through better data sharing, while
metaverse models offer new interaction methods for all stakeholders, enhancing their
engagement and loyalty. For operational thresholds distinguishing business models across
the digital-to-metaverse spectrum, see Section 3.3.5.

As value creation migrates to user-generated and tokenized assets, governance, se-
curity, and rights become first-order design variables rather than afterthoughts. Thus, the
metaverse business model must remain adaptable in a multifaceted environment, where
various questions arise regarding security, privacy, and rights issues, as well as sustainabil-
ity and ethical concerns. Also, implementation is susceptible to technological availability,
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development, and comprehensive data analysis requirements, as well as ongoing user en-
gagement issues. We continue to explore these questions in the following section, mapping
the metaverse business framework.

3.3.1. Security, Privacy, and Rights

Among the first thresholds that every new system needs to overcome before it fully
flourishes is resolving the legal issue. Since the Metaverse represents not only a technologi-
cal advancement but a new way of doing things, it develops its own set of regularities and
patterns. However, left unchecked, the behavior of the actors within this new framework
could potentially harm some of the participants.

Additionally, Cobansoy Hizel [55] addresses human rights concerns that arise within
the Metaverse. The author identifies the need for updated frameworks in light of tech-
nological and economic transformations that existing international instruments may not
fully address.

The nuances of intellectual property rights are further examined by Zhou et al. [56],
who address ownership issues in the Metaverse, with a particular focus on how these
impact the success of user-generated innovations. The study articulates a nuanced under-
standing of virtual property and revenue generation, areas that have not been extensively
studied within the context of the Metaverse. Key findings from the study reveal that the
separation of content and platform ownership, along with their inherent interdependencies,
creates significant tensions and challenges for entrepreneurs in the virtual world, possibly
undermining other competing ownership interests. Such a dynamic poses risks to success-
ful business creation, profitable technology development, and sustained innovation success
from users.

However, the issue of intellectual property rights was sidelined by novel security
threats and privacy issues that also require legal attention and measures. Digital forensic
challenges and opportunities within the Metaverse and VR environments require further
exploration, given the increasing risk of cyberattacks due to vulnerabilities and privacy
issues. Ali et al. [57] present a metaverse forensic framework for investigating these
cyberattacks, highlighting four specific cyberattack scenarios and their implications for
virtual world security. The proposed forensic framework fits into a metaverse business
model by enhancing the security and trustworthiness of the virtual environment. However,
cyberattacks are not the only threat. Simon [51] mentions issues like sexual harassment as
challenges within virtual environments, as well as potentially exploitative practices. Seo
et al. [58] also developed a forensic framework focusing on potential crimes within the
Metaverse, including money laundering, virtual burglaries, virtual theft, and fraud. Their
framework consists of data collection, evidence examination and retrieval, analysis, and
reporting. By providing methods for investigating and mitigating cyberattacks, businesses
operating within the Metaverse can ensure a safer environment for users, which is crucial
for maintaining customer confidence, trust, and protecting digital assets. This, in turn,
makes the virtual space more appealing for commercial activities and investments.

Li [59] discusses the concept of “information fiduciaries” in the context of technology
companies and their use of customer data. It suggests that these companies, such as
Facebook (now Meta), should have a fiduciary duty, meaning they should act in the best
interests of their customers, prioritizing their interests over their own, with a duty to
maintain good faith and trust. This could be particularly relevant as platform companies in
the Metaverse gain quasi-institutional power over users’ data and interactions.

Security and privacy are closely interconnected concepts in the digital world, where
privacy refers to an individual’s right to control their personal information and keep it
confidential. In contrast, security involves the measures and protocols implemented to
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protect data and assets from unauthorized access, breaches, and theft. Effective security
practices are essential for maintaining privacy, as they safeguard sensitive information from
potential threats and ensure that individuals’ personal data remains private and secure.
Together, privacy and security create a trustworthy environment that enables individuals
to share and store information securely. However, efforts to enhance security could intrude
on privacy. This typically occurs when security measures require extensive monitoring,
data collection, or access to personal information that individuals might consider private.
For example, surveillance programs designed to detect criminal activity can also collect
data on innocent individuals without their consent, raising privacy concerns. Balancing
security needs with privacy rights is a critical challenge in the Metaverse, requiring careful
consideration of the implications of security technologies and measures on personal privacy.

As the Metaverse expands, organizations focus on generating metadata, facing new
cybersecurity risks due to vulnerabilities in AR, VR, IoT, blockchain, and cryptocurren-
cies [60]. This necessitates advanced risk assessment for infrastructure and devices involved
in metadata management. Emerging threats involve cyber threats, including phishing,
malware, ransomware, issues with metadata, Web 3.0, avatar security, deepfakes, and NFT
spoofing. This emphasizes the importance of cybersecurity measures for cloud comput-
ing, IoT, AR, VR, wearables, and other emerging technologies that could act as a vector
for attacks.

Security and privacy issues in the Metaverse are inevitably intertwined with sup-
porting technologies. Blockchain technology plays a crucial role in advancing intelligent
manufacturing within the Metaverse. Mourtzis et al. [61] focus on three main contribu-
tions: ensuring data validity, facilitating organizational communication, and enhancing
process efficiency. They address cybersecurity challenges in the transition towards a highly
digitalized “Society 5.0” and the industrial Metaverse, highlighting the need for further
development in blockchain technology to overcome limitations in scalability, flexibility, and
security. Rajawat et al. [62] also recognize the potential of blockchain and propose a new
consensus mechanism combining Proof of Stake (PoS) and Proof of Authority (PoA) for
enhanced security and scalability. The system features user-centric, decentralized identity
management to safeguard personal information and utilizes smart contracts for secure
Metaverse transaction processing, ensuring secure transaction proof, recording, and vali-
dation. Additionally, they introduce a reputation system that rewards rule-abiding users
and penalizes violators. On the other hand, Habbal et al. [63] see AI as a solution for trust,
risk, and security management (TRiSM). AI TRiSM in the Metaverse involves ensuring
the development of safe, reliable, and ethically sound virtual spaces, contributing to the
overall business model by enabling secure and trusted environments, which can attract
more users and potentially open new revenue streams through secure virtual transactions,
content creation, and enhanced user engagement in the Metaverse. This aligns with [32],
which points out the need to establish interoperability standards, ensure user privacy, and
address the ethical implications of virtual interactions.

Based on this overview, we broadly classify risks as (a) identity and ownership (IPR,
identity theft), (b) integrity and availability (DoS, ransomware, spoofing), (c) conduct harms
(harassment, harmful design), and (d) financial crime (fraud, laundering). Mitigating these
risks is not only a compliance issue but a business imperative as trust translates into
user retention, revenue stability, and long-term ecosystem viability. Because these risks
translate into erosion of trust, exclusion, and increased resource intensity, their mitigation
also becomes inseparable from ethical conduct and sustainability governance—issues we
address in the following section.

These risks may be observed as the intersections of the technical dimension and
conduct dimension with the individual and the ecosystem level. Identity theft and as-
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set spoofing fall under technical at the individual level (for example, account takeover,
counterfeit NFTs), denial of service and infrastructure outages fall under technical at the
ecosystem level (for example, platform downtime, network failures), harassment and harm-
ful design fall under conduct at the individual level (for example targeted abuse, dark
patterns), and fraud and market manipulation fall under conduct at the ecosystem level
(for example rug pulls, wash trading). Mitigations align with accountable stakeholders,
with platforms responsible for identity controls, logging, safety operations, and resilience;
creators responsible for user-experience choices and community norms; and regulators and
standards bodies responsible for rights, auditability, and due process. These mappings lead
us to further examination of sustainability and ethical issues in the next section, as well as
technological issues and data analysis after that. Taken together, they correspond to the
legal framework and sustainability layers in Figure in Section 3.3.6, making the feedback
loops among compliance, trust, inclusion, and long-run viability explicit.

3.3.2. Sustainability and Ethical Issues

Metaverse was created through business endeavors, and scientists are catching up
to observe the regularities and patterns of its systems and applications from various
perspectives. As previously discussed, legal issues reveal that it is an emerging concept
with the potential to foster various behaviors. Therefore, an understanding of the future
requirements for sustainable entrepreneurship in the Metaverse is needed [64].

De Giovanni [65] outlines the implications of metaverse technologies for sustainable
business models. The author emphasizes responsible digitalization, focusing on the triple
bottom line (encompassing economic, environmental, and social aspects), ESG criteria
(Environmental, Social, and Governance), and the SDGs (Sustainable Development Goals).
The findings relate to creating a metaverse business model by highlighting the importance
of sustainability, ethical considerations, and social impact. The value proposition revolves
around responsible innovation, while the value chain integrates sustainability at each
stage. The revenue model would derive from digital goods and services that align with
sustainable and ethical guidelines. Their integration in the value chain could involve
supply chain transparency, carbon reporting, or tokenized impact credits.

From an environmental standpoint, the Metaverse promises to reduce carbon emis-
sions by substituting physical resources with digital assets and virtual interactions. How-
ever, there is a part of physical resources that is even more extensively used, from server
farms to the user equipment. Further concerns about energy consumption and carbon emis-
sions related to blockchain transactions highlight the need for sustainable energy solutions
within this digital realm [66]. Based on their review, the authors conclude that organizations
involved in the Metaverse are likely to enhance their sustainability efforts by adhering
to robust governance practices outlined in the ESG framework. By acknowledging and
addressing the Metaverse’s social, environmental, and governance challenges, stakeholders
can better manage sustainability issues.

Another approach is to examine the strategic implications of the Metaverse for or-
ganizations through diversity, equity, and inclusion (DEI) [67], as it has the potential to
reshape the future of work and address related DEI opportunities and challenges. They
emphasize the need for responsible strategizing to harness the benefits of the Metaverse
while addressing ethical considerations.

Gunay et al. [68] observe the Metaverse as a cryptocurrency sector and find a relatively
weak but consistent relationship with global sustainability. However, Gursoy et al. [14]
would argue that the Metaverse is more than just another virtual platform. Taken together,
sustainability in the Metaverse extends beyond carbon and energy concerns to encompass
social equity, ethical governance, and inclusive design.
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3.3.3. Technological Issues and Data Analysis

One of the primary technological challenges is the increasing demand for computing
power and responsiveness in Metaverse applications. Hong et al. [69] propose a possible
solution: the development of a Computing and Network Convergence (CNC) brain based
on artificial intelligence to efficiently manage the growing demand for computing power
required by applications such as the Metaverse. This CNC brain aims to optimize resource
management across distributed computing nodes, enhancing performance and service qual-
ity for various applications. It incorporates four key functionalities: perception, scheduling,
adaptation, and governance, and is evaluated for its effectiveness in resource utilization
and performance using a deep reinforcement learning-based prototype. On the other hand,
Kumar et al. [70] propose a solution in a scalable hierarchical cluster-based architecture
that can support a large number of simultaneous users while maintaining flexibility and
multiple functionalities. Both approaches address the scalability and responsiveness chal-
lenge at the infrastructure level, highlighting that the viability of the Metaverse depends
on architectures capable of supporting massive user concurrency with low latency.

Shahzad et al. [71] discuss the importance of creating automated solutions for self-
healing in smart grids, emphasizing the potential overload on software developers due
to the growth of the Metaverse and gaming industry. The authors focus on a novel AI-
based framework to automate software development processes specifically for smart grids.
The proposed framework supports both B2B (business-to-business) and B2C (business-to-
consumer) models, enabling businesses and direct consumers to develop software solutions
that meet their specific needs. The framework is designed to provide free software binaries
for consumers to test, such as those used in smart grids. If the solution meets the desired cri-
teria, consumers have the option to purchase the source code to obtain intellectual property
rights. Furthermore, consumers can request customizations, showcasing the framework’s
flexibility and potential for generating profit through various implementation strategies.
The framework targets a wide range of customers, including businesses involved in smart
grid operations and direct consumers seeking customized software solutions. In this con-
text, creators are developers and companies that utilize an AI-based framework to automate
their software development processes, thereby reducing costs, enhancing efficiency, and
creating scalable and modular software solutions. Whereas Shahzad et al. [71] focus on
automating software development to ease the burden on creators, Han et al. [72] extend
this idea by embedding IoT data into metaverse services, showing how automation and
synchronization converge in shaping user-facing applications. Their approach focuses on
resource allocation among IoT devices collecting data for virtual service providers in the
Metaverse. It employs evolutionary game theory to model the dynamic decision-making of
IoT device owners. The framework aims to achieve efficient synchronization between the
Metaverse and the physical world, considering the self-interested nature of device owners
and the challenge of attaining equilibrium knowledge among them.

Big data also plays a role in the development and operationalization of the Meta-
verse [73]. The authors outline how big data technologies underpin various aspects of the
Metaverse, from digital human reconstruction and interaction to the creation and man-
agement of complex, immersive virtual environments. Big data facilitates the processing,
analysis, and storage of vast amounts of information generated within these digital spaces,
enabling personalized experiences, efficient data handling, and advanced simulations. This
symbiotic relationship highlights big data as foundational to realizing the Metaverse’s
potential as a rich, interactive, and expansive virtual universe. If big data provides the
raw material for immersive services, federated learning ensures that this material can be
processed in a privacy-preserving and decentralized way. Together, they illustrate the
tension between scale and confidentiality in data-driven metaverse applications.
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Federated learning is a machine learning approach that enables models to be trained
across multiple decentralized devices or servers, each holding local data samples, without
exchanging them. This method ensures that sensitive information remains on the local
device without actually sharing the data itself, and only model updates or parameters are
shared with a central server for aggregation and processing. Consequently, it significantly
reduces the risk of data breaches and unauthorized access to personal data, maintaining user
privacy while still benefiting from shared learning and improvements in model accuracy. It
can be used in implementing intelligent manufacturing by organizing operations within
a virtual environment [48]. Guo et al. [74] propose a federated multi-view synthesizing
method for VR content delivery, emphasizing efficient bandwidth use and latency reduction
for massive connections. It details a system where VR content is generated and delivered
based on user field-of-view (FoV) requirements, employing federated learning to train a
generative model for synthesizing consistent multi-view images from single-view inputs.
This approach addresses the challenges of high-quality VR content delivery, including
bandwidth costs and latency, while reducing communication overhead and leveraging
edge computing resources.

With the abundance of data, decision-makers need scalable and more accurate tools
for business decisions. An area that requires an enhanced approach is strategic positioning,
as [75] demonstrates that conventional methods, such as SWOT analysis, have significant
shortcomings in positioning metaverse applications. One of the more common methods
applied in technology-intensive sectors, such as energy, manufacturing, and environmental
technology, is techno-economic analysis (TEA). TEA is a comprehensive evaluation method
used to assess the economic viability and technical performance of a process, product,
or technology. It integrates technical data, such as efficiency, capacity, and technologi-
cal maturity, with economic factors, including cost, revenue, investment requirements,
and financial indicators like payback period, net present value (NPV), and internal rate
of return (IRR). While this is obviously a methodological/strategic tool rather than a
pure technological tool, technological issues are inseparable from data-driven decision
frameworks, such as infrastructure, analytics, and organizational sensing co-evolve. Chai
et al. [76] explore the integration of data-driven technologies such as AI, blockchain, and
the Metaverse into techno-economic analysis (TEA) frameworks. They discuss how these
technologies can optimize both process and economic parameters, highlighting the poten-
tial for genetic algorithms, machine learning, and artificial neural networks to enhance
TEA’s accuracy and efficiency. By analyzing technical parameters alongside economic
realities, TEA helps stakeholders identify the most promising technologies and strategies
for investment and development, ensuring that innovations are not only technically feasible
but also economically sustainable.

While techno-economic analysis provides a structured framework for assessing feasi-
bility, Zabel et al. [77] demonstrate that firms also need dynamic sensing capabilities to act
upon such analyses, linking data-driven evaluation to organizational agility. They highlight
the varied impact of company size and business model on these capabilities, emphasizing
the importance of proactive behavior and innovative practices for navigating complex
environments. The study also discusses how firms utilize social screening and knowledge-
creating routines to uncover tacit knowledge and link opportunity screening with dynamic
seizing capabilities, underscoring the significance of adaptability and collaboration in the
rapidly evolving digital business ecosystem landscape.

Another issue that arises within a metaverse framework is the concept of the digital
twin. Having a digital twin allows for real-time monitoring and simulation of physical
objects or systems in a virtual environment. This enables predictive maintenance, process
optimization, and innovation by testing changes virtually before implementing them
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physically, potentially reducing costs and downtime while improving performance and
efficiency. In the Metaverse, this concept extends beyond industrial systems to consumer
representation, enabling valuable insights for businesses [78]. Additionally, they would
allow companies to simulate sales strategies, consumer engagement efforts, and marketing
campaigns using a digital representation of a consumer before actual implementation. This
approach can significantly enhance business efficiency and increase profits by enabling
precise targeting and optimization of marketing efforts. Han et al. [78] propose a privacy-
focused training model based on edge computing for creating consumer digital twins.

Building on these capabilities, digital twins illustrate how advanced analytics feed
directly into business practice, enabling simulation and prediction for both technical sys-
tems and consumer behavior. This extension from cyber-physical infrastructures to user
modeling also underscores that the Metaverse is not only about technology but equally
about how users engage, interact, and sustain participation-an issue we turn to in the
next section.

3.3.4. Demand and User Engagement Issues

Customer engagement in the Metaverse is formed through the interplay of four key
elements: consumer characteristics, content (utilitarian, hedonic, and social), context (phys-
ical, situational, and social), and the computing device used for access [79]. Engagement
evolves as users interact with contextually relevant virtual content integrated into their
real-world experiences via AR technology. It continues and deepens based on the alignment
of these elements, influenced by factors like user personality, content type, the physical and
social environment, and the technology’s capabilities. This complex interplay shapes user
experiences and engagement levels in the Metaverse [79].

Hwang et al. [80] investigate how metaverse technology, particularly in organizational
contexts, can enhance employee motivation and continuous usage intention. The article
focuses on the role of telepresence in the Metaverse and its impact on informativeness,
interactivity, and enjoyment. Additionally, it examines how an organization’s shared
goal of digital transformation and an individual’s digital competence can moderate these
relationships. Through an online survey with 304 valid responses, the study found that
telepresence significantly affects continuous usage intention by affecting the mentioned
motivational factors. The findings suggest strategies for organizations to leverage metaverse
technology effectively for business improvement and employee engagement. Similarly,
Bravo et al. [81] discuss the creation of a metaverse for gamification in human resources
management, highlighting its potential to enhance employee skills through playful and
immersive virtual environments. They propose using a modern 3D architectural design
with gamification techniques to engage workers, suggesting that such a platform could
significantly impact job satisfaction and learning. The research concludes that integrating
gamification into a virtual world is viable for corporate use, especially in human resources,
offering a new tool for employee development and engagement.

Erik et al. [82] evaluate workplace design in different metaverse environments. They
use a novel multi-criteria decision-making method to assess alternatives based on user
experience, privacy, security, and other relevant criteria. The research identifies key factors
for designing metaverse workspaces, pointing to the importance of privacy and security as
the highest-weighted criteria. The findings suggest that decision-makers prioritize these
aspects, along with functionality, in the selection of a virtual workspace.

Augmented reality (AR) and virtual reality (VR) have the potential to influence con-
sumer behavior in the Metaverse through neuromarketing applications [83]. The authors
explore how these technologies can enhance user engagement by measuring emotional
responses, enabling personalized marketing experiences, guiding product design, and
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facilitating effective A/B testing. By understanding users’ unconscious and emotional
reactions, businesses can tailor their virtual offerings to better meet consumer preferences,
leading to more impactful marketing strategies and improved purchase behaviors in the
virtual world.

However, [84] research highlights the necessity of verifying trust in new technologies
like the Metaverse for their broader acceptance and utilization. Utilizing a survey and
structural equation modeling, the study found that trust in the Metaverse has a significant
impact on technology readiness, and through this, it affects the perceived usefulness and
ease of use, which in turn influence usage intention. Innovativeness, however, did not
significantly affect perceived usefulness, suggesting specific characteristics of the Metaverse
influence user perceptions and acceptance.

There are concerns that the metaverse’s adoption will further exacerbate digital in-
equality. Jin [85] explores the impact of digital inequality and trust on metaverse adop-
tion, focusing on virtual learning, working, and commerce. The author finds that dig-
ital equality positively affects trust in the Metaverse, which, in turn, affects adoption
intention. Social phobia, neo-Luddism, and blockchain/cryptocurrency transparency are
significant moderators.

Multimodal interaction, which includes various forms of user engagement, such
as text, images, and other sensory inputs, can be integrated with NFTs to enhance user
engagement in the Metaverse [86]. The authors emphasize the potential of NFTs to go
beyond static art forms by becoming more interactive and responsive, thereby providing
a deeper and more personalized user experience. The framework proposed in the paper
looks at leveraging AI to enable this multimodal interaction. This can help NFTs evolve
into dynamic assets that reflect users’ behavior and preferences, adding a new dimension
to user engagement in the metaverse business models.

However, not all of the actors are benevolent. In user-generated virtual worlds, harm-
ful designs can appear [45]. Harmful design denotes design patterns that can cause harm
to players, such as promoting inappropriate content, embedding problematic incentive
mechanisms, or supporting controversial ideologies. That, again, calls for the proposition
of an adequate legal framework that would suppress such behavior.

3.3.5. Applications and Examples

While outlining the applications and examples in this section, we label a case meta-
verse (M) where the primary locus of value creation, delivery, and capture is a persistent,
synchronous, multi-user spatial environment with continuity of identity and assets. If
3D/AR/VR is used only as an auxiliary channel and core value/monetization occurs
outside such an environment, we label it advanced-digital (AD). Edge cases with some
metaverse-like features but lacking persistence and/or an in-world economy are marked
proto-metaverse (PM).

While initially adopted by the entertainment industry [50], blockchain technology
enabled its diffusion into other areas. Different industries actively explore metaverse appli-
cations across various sectors, including manufacturing, healthcare, business, education,
training, architecture, and entertainment [87]. The list additionally extends to industries
such as banking, insurance, and agriculture [88], construction [89], as well as tourism [90],
online shopping [91], and the digitalization of cultural heritage in museums [92]. A particu-
lar topic, fashion, including digital fashion, stands out in the number of research dedicated
to metaverse applications [93–96].

Oberhauser et al. [97] discuss a concept for enhancing Enterprise Architecture Tools
with Knowledge Management Systems and Enterprise Content Management Systems ca-
pabilities through VR (AD). This nexus-based VR solution aims to provide stakeholders
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with an immersive environment for analyzing and managing the digital enterprise land-
scape. It allows for the visualization and interaction with dynamically generated enterprise
diagrams and digital entities within VR, which could support collaborative enterprise
modeling and analysis in a metaverse setting. A case study demonstrates its application in
enterprise analysis scenarios.

The article by Bansal et al. [98] highlights the vast potential and existing applica-
tions of metaverse technologies in healthcare, which could form the basis of innovative
business models focused on leveraging virtual and augmented reality for medical advance-
ments (AD). Bian et al. [99] also do not deal with business models directly but propose a
framework for enterprise digitization within the Metaverse (PM), clarifying concepts like
blockchainization, gamification, tokenization, and virtualization by explaining how these
relate to the marketing mix’s four Ps (People, Place, Product, and Process).

In 2022, it was documented how the Metaverse was adopted in education. It refers to
Universitas Terbuka’s (UT) initiative to incorporate metaverse technology into its Open and
Distance Learning (ODL) system [100]. This initiative, known as UT Verse (PM/M), aims
to transform UT’s governance and enhance the learning experience by creating immersive
virtual environments. UT Verse is designed to encompass all business processes of the
university, offering a framework for transitioning to a cyber university. The paper outlines
the architecture of UT Verse and introduces a specific application, the UT Verse Audit
Centre (UTVAC), as an example of the initiative’s implementation. Challenges such as
representing human emotions, ensuring identity authenticity, developing sufficient IT
infrastructure, and managing content ownership are highlighted, along with potential
further research directions.

Another example of application in education is the Edu-Metaverse Ecosystem
model [101], which integrates instructional design, knowledge, research, technology, talent,
and training for educational purposes within the Metaverse (PM/M). It proposes a multi-
hub system supported by infrastructure, business, industry, communication, technology
access, equity, user rights, data security, and privacy policy. The model aims to address
challenges such as sustainability, accessibility, usability, and inclusivity in digital learning,
promoting lifelong learning opportunities for all.

The article by Kraus et al. [102] discusses Meta’s (formerly Facebook) strategic shift
towards the Metaverse, emphasizing the acquisition of Oculus and other companies to
expand into virtual and augmented reality. It outlines the potential for the Metaverse to
revolutionize social networking by offering immersive virtual experiences for gaming,
work, and social interactions. Meta aims to leverage its existing technological capabilities
and partnerships to develop this new platform, indicating a transition from its traditional
social media business model to one focused on virtual experiences and hardware. This
shift represents an evolutionary change driven by the need to adapt to technological ad-
vancements and user demands for more immersive digital experiences (AD/PM). However,
the authors note that the change is mainly focused on how they deliver services, with a
relatively small change in what they provide, indicating an overall minor change to the
business model itself.

Another metaverse application regards the potential in the hospitality industry. Calan-
dra et al. [44] highlight the transformative potential of smart hospitality in creating agile
business ecosystems, leveraging smart cities and tourism (M). They emphasize the need for
a metaverse business model that integrates technology to enhance the customer experience
and operational efficiency. It has been discussed how the Metaverse may revolutionize
tourism by introducing new concepts and even creating a distinct tourism literature [103].
There is a potential for application in pre-travel, during-travel, and post-travel stages [104]
(M). By 2030, the authors speculate that the Metaverse will allow people to virtually trans-
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port themselves to any location instantaneously, without concern for time, money, or
physical limitations. This seamless integration of digital and physical worlds will make
engaging with travel experiences a routine part of daily life.

Gursoy et al. [105] outline a conceptual framework for organizing events in the Meta-
verse (AD), specifically within the tourism and hospitality sectors. It highlights the tran-
sition from traditional internet-based interactions to immersive experiences offered by
metaverse applications, emphasizing the creation of virtual tourism products and experi-
ences. This framework suggests a new ecosystem where conventional and digital tourism
stakeholders coexist, offering innovative services and experiences in the Metaverse (PM).
The detailed process includes planning, analyzing, designing, developing, implementing,
and maintaining a virtual event, such as a concert, within a hotel setting in the Meta-
verse, providing a step-by-step guide for tourism businesses to adapt to this emerging
digital environment.

The Metaverse gained popularity even in the real estate industry [106] (AD). However,
system quality, digital information flow, and service quality are relevant for its adoption
and the companies’ intention to use metaverse technology.

By leveraging data-driven city models (Digital Twins) in a metaverse framework, [107]
suggests a way for policymakers and planners to visualize and interact with city data in
new, immersive ways (AD/PM). This approach integrates the Metaverse with Smart City
ecosystems to enhance the quality of life through immersive experiences. They show how
cities can evolve into virtually inhabitable spaces, fostering innovation, improving city
services, and potentially creating new economic opportunities within a metaverse-enhanced
urban setting.

Moreover, the Metaverse could enhance energy management (PM). Ma [47] outlines a
conceptual framework for an “energy Metaverse” designed to support the green transition
of energy systems by enabling stakeholders to design, test, and evaluate new technologies,
business models, and value chains in a virtual environment before real-world implementa-
tion (PM). It aims to address the challenges of integrating renewable energy technologies
and proposes a multidimensional approach to evaluate the environmental, economic, and
societal impacts of energy solutions. The energy metaverse comprises five critical compo-
nents: a versatile data space, a virtual ecosystem lab, a sandbox for energy models and AI
algorithms, a toolbox for circular value chain co-design, and lifecycle evaluation software.
This framework is envisioned to facilitate evidence-based decision-making and optimize
the sustainability and efficiency of energy systems.

More practical examples include Gucci’s virtual worlds for brand engagement and
Nike’s NFT collections for digital and physical product integration [34] (M when on
Roblox/UGC platforms with asset continuity and secondary markets; AD when brand AR
filters or drops alone). As for employee engagement, Microsoft’s significant investment
in metaverse technologies and the immersive virtual experiences enabled by advanced
sensor devices suggest that the Metaverse will be able to offer new ways for organizations
to engage users and employees in a 3D environment [67] (AD). Simon [51] introduces
examples of Balenciaga launching virtual fashion in Fortnite and a Gucci digital bag selling
for over $4000 on Roblox (M). Furthermore, Disney registered a patent for a “virtual world
simulator in a real place,” planning a theme park in the Metaverse (PM). Simon’s paper [51]
also covers examples of virtual real estate businesses buying and leasing properties in de-
centralized worlds like Decentraland and Sandbox (M), showing the diverse opportunities
beyond gaming, including fashion, entertainment, and real estate within the Metaverse.

Taken together, the examples indicate wide piloting and experimentation but narrow
maturation. VR visualizations, digital twins, and “metaverse-ready” frameworks are com-
mon, but the primary locus of value still sits outside the persistent world. Consequently,
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many initiatives labeled as “metaverse” are actually advanced digital channels (such as
VR previews, AR filters, and virtual showrooms) that lack persistence or an in-world
economy. Another regularity can be observed-consumer cases that meet the threshold
monetize via virtual goods, events, and secondary markets (M), whereas B2B cases mainly
target process efficiency and capability-building and therefore remain AD/PM. In practice,
full metaverse deployments (M) are currently concentrated in consumer UGC ecosystems
(Roblox/Fortnite/Decentraland/Sandbox; fashion drops, virtual real estate, ticketed virtual
events), while most enterprise, education, healthcare, city, and energy initiatives remain
advanced digital (AD) or proto-metaverse (PM) on a pathway toward M once persistence,
identity/asset continuity, and in-metaverse-world economies become primary and govern-
able. Accordingly, the observed pattern of broad experimentation but limited maturation
underscores the need for a clear metaverse business framework that operationalizes the
AD/PM up to the M threshold (persistence, identity/asset continuity, in-world economy)
and provides evaluative dimensions to guide design, governance, and investment (Table 3).

Table 3. Operational classification for AD/PM/M.

Label Necessary Conditions Sufficient Conditions for M Typical Examples
(From Our Corpus)

Borderline Notes/Fail
Cases

AD
(Advanced-Digital)

3D/AR/VR may be present as
auxiliary channel; core value and

monetization occur outside a
persistent shared world

—
Enterprise VR visualizations,

digital twins, virtual showrooms;
B2B process efficiency plays

Lacks persistence or in-world
economy; identity/items do not

carry over between sessions

PM
(Proto-Metaverse)

Some metaverse-like features
(e.g., synchronous 3D or UGC

or tokens)
— Early campus/education worlds;

event pilots; city-twin demos

Missing at least one of:
persistence, synchronous

multi-user spatiality,
identity/asset continuity,

in-world economy

M
(Metaverse)

Persistent, synchronous,
multi-user spatial environment;
continuity of identity and assets

Plus an in-world economy
(virtual goods/services with

primary and/or
secondary markets)

Consumer UGC platforms with
creator economies, fashion drops,

ticketed events

If primary value/monetization
sits outside the world, classify as

AD; if worlds are episodic
without asset carry-over, classify

as PM

3.3.6. Metaverse Business Framework

After examining the metaverse business models, we explored related issues and
wrapped up the applications and examples. These insights allow for further outlining of
regularities and patterns in the form of the framework. We conceptualize the framework as
an adaptive, complex system with feedback loops that endogenize model performances.
The framework couples a business-model core (Who-What-How-Value) with three sur-
rounding layers—cybersecurity/privacy/data, legal/governance, and sustainability—so
that risk, compliance, and resource intensity are treated as endogenous design variables
rather than afterthoughts. The five evaluation dimensions we use (scalability, technological
adaptability, user engagement and retention, ethical/sustainability practices, and economic
viability) operationalize this structure for comparison across cases.

The metaverse business framework provides a comprehensive and structured ap-
proach to navigating the complexities inherent in virtual business environments (Figure 6).
This framework is characterized by its multi-layered composition, which encapsulates the
core elements of a business model within the Metaverse context, including value proposi-
tion, customer segments, channels, customer relationships, revenue streams, key resources,
key activities, key partnerships, and cost structure (Figure 6). Central to this framework is
the acknowledgment of the distinct challenges and opportunities presented by the digital
and virtual nature of the Metaverse.
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Figure 6. The conceptual metaverse business framework. Source: Authors.

The framework includes several surrounding layers, each addressing critical aspects
that are particularly pertinent to business operations within the Metaverse:

• Cybersecurity, data, and privacy layer: This layer surrounds the core, emphasizing the
importance of robust security protocols to safeguard the integrity, confidentiality, and
availability of data within the Metaverse. Given the vast amounts of sensitive data
exchanged and stored, cybersecurity is paramount to protecting user information and
preventing breaches. Data and privacy concerns ensure the ethical management of
user data, with a focus on adhering to privacy laws and implementing best practices.
Together, they minimize the detected risks (discussed in Section 3.3.1). It highlights
the critical importance of transparent data collection practices, user consent mech-
anisms, and secure data management systems in fostering user trust and ensuring
regulatory compliance.

• Legal framework layer: This layer surrounds the cybersecurity, data, and privacy layer,
addressing the unique legalities associated with the Metaverse, such as intellectual
property rights, digital asset ownership, contracts, and compliance with international
laws. It underscores the need for evolving legal frameworks to accommodate the
novel interactions and transactions within these virtual environments.
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• Sustainability layer: The outermost layer encapsulates considerations for environmental,
economic, and social sustainability. It addresses the energy consumption required
to power the Metaverse, the ecological impact of producing virtual reality hardware,
and the digital waste generated, emphasizing the need for sustainable practices for
long-term viability.

Interconnections between these layers indicate the interplay and dependencies among
legal requirements, cybersecurity measures, data practices, and sustainability efforts. This
depiction emphasizes that these aspects are not isolated components but rather integrated
into the overall strategy that supports and shapes the business model. This holistic approach
underscores the necessity of a comprehensive strategy for successful business operations in
the dynamic and complex ecosystem of the Metaverse.

However, the metaverse business framework also requires an evaluation component
that incorporates the dimensions for future comparative analysis of business models. Draw-
ing on the details from previous sections, the following dimensions are proposed: scalability,
technological adaptability, user engagement and retention, ethical and sustainable practices,
and economic viability. These dimensions provide a framework for future examinations of
the metaverse business model, both academically and practically, through guidelines for
assessment and comparison. We propose the following set of candidate KPIs for piloting.

Scalability. The Metaverse’s inherent scalability, due to its digital nature, allows
for exponential growth in user base, virtual space, and economic transactions. Unlike
traditional models, where physical constraints limit scalability, metaverse business models
thrive on virtual expansion. For instance, creating virtual storefronts enables businesses to
offer immersive shopping experiences that are not limited by the physical constraints of
traditional retail spaces. This scalability is crucial for supporting a growing user base and
facilitating larger volumes of transactions within virtual environments [10,61,62].

• Assessment: Examining the mechanisms through which various metaverse business
models support scalability in user base, virtual space, and economic transactions.
This can be measured through the server load capacity, concurrent user numbers,
transaction volume per unit time, response time under varying loads, scalability
index (the ratio of system performance improvement to the increase in resources), and
growth rate metrics for the user base and virtual space.

• Comparison: Comparing these models against others that may face scalability chal-
lenges to identify strategic limitations that hinder their growth.

Technological adaptability. Metaverse business models are fundamentally built on tech-
nological adaptability, leveraging cutting-edge technologies such as VR, AI, and blockchain.
These technologies not only enhance user experiences but also ensure that the business model
remains flexible and responsive to technological advancements. For example, blockchain
technology can be used to secure transactions and establish trust in the virtual economy.
At the same time, AI and VR can be employed to create more immersive and personalized
user experiences. This adaptability is vital for maintaining competitiveness and fostering
innovation in the rapidly evolving digital landscape [14,69,76,77,102].

• Assessment: Identifying how the integrations of blockchain, AI, VR, or AR enhance
the user experience and operational efficiency within the Metaverse. This assessment
can involve measures like the frequency of technology updates or upgrades, the rate
of adoption of new technologies (e.g., the time taken from technology release to imple-
mentation), technology stack diversity, system uptime, and reliability metrics, latency
measurements for real-time interactions, user feedback on technological features, and
interoperability with other platforms or services.

• Comparison: Drawing comparisons based on the adaptability to technological advancements.
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User engagement and retention. User engagement and retention are the main pro-
posed values in the Metaverse, with businesses leveraging immersive experiences, commu-
nity building, and interactive content to attract and retain users. The Metaverse’s ability to
offer unique digital experiences and identities within a virtual world significantly enhances
value propositions, making them more compelling and engaging for users. Successful
strategies include engaging users in the creation process, regularly innovating the content
to avoid habituation, offering immersive virtual events, and fostering strong community
ties, which lead to higher retention rates [14,29,30,38,42,51,79,83].

• Assessment: Measuring how various business models employ strategies for attract-
ing, engaging, and retaining users through immersive experiences and community
building, and the effects of these strategies. This can involve utilizing metrics such as
average session duration, bounce rate, daily/monthly active users, rate of return visits,
community growth (e.g., forum sign-ups, social media followers), interaction rates on
virtual events, completion rates of in-world challenges or quests, and Net Promoter
Score. Additionally, analyzing user-generated content volume and diversity, as well
as social sharing metrics, could provide insights into how engaged and committed
users are to the metaverse environment. To counter habituation, firms should rotate
stimulus complexity and cadence, and track retained VR minutes after a few weeks as
an early warning key performance indicator (KPI).

• Comparison: Comparing the effectiveness of these strategies across different models
based on the retention rates and strong community engagement.

Ethical and sustainability practices. The Metaverse presents new challenges and
opportunities in terms of ethical conduct and sustainability. Businesses operating within
the Metaverse must carefully navigate issues related to data privacy, intellectual property
rights, and the environmental impact of digital technologies. Adopting ethical practices
and emphasizing sustainability can enhance brand capital and ensure long-term financial
benefits. This involves engaging with stakeholders to build frameworks of ethical compli-
ance and focusing on responsible innovation that considers the social and environmental
impacts of business operations [28,45,47,64–67].

• Assessment: Identifying how different metaverse business models approach ethical
issues, data privacy, and environmental sustainability and what are the results of
such approaches based on the number of reported misconducts, number of detected
security incidents, security breaches, time-to-detect/time-to-respond, privacy incident
rate, system uptime, the reduction in vulnerabilities, employee satisfaction, employee
training, environmental footprint, reported energy intensity, digital inclusion, SDGs
alignment, level of transparency in reporting, etc.

• Comparison: Evaluating the approaches and regulations based on the measurable
results achieved.

Economic viability. Economic viability in the Metaverse hinges on innovative rev-
enue generation methods and effective cost structures. Metaverse business models can
capitalize on virtual goods, services, and experiences, leveraging digital currencies and
NFTs for transactions. These models may include direct sales of virtual items, subscription
access, advertising, and monetization of virtual real estate. The transition from traditional
sales models to subscription, freemium, and token-based economies represents a signif-
icant shift, offering new opportunities for revenue while also necessitating adaptations
in value delivery and financial management [10,14,29,39,43–46,54,75,76]. In this setting,
TEA may provide the bridge from technical feasibility to business sustainability metrics
(Customer Lifetime Value-LTV to Customer Acquisition Cost-CAC, payback), enabling
different business models comparisons across models.
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• Assessment: Evaluating the revenue generation methods, cost structures, and over-
all economic sustainability of various business models within the Metaverse. The
measures used can involve the share of leveraged virtual goods, subscription models,
or other innovative revenue streams in total revenues or in comparison to invested
means. In addition, profit margins, lifetime value of a customer, market demand elas-
ticity, diversification of revenue streams, or cost of customer acquisition vs. customer
retention can be used to determine success. Along with already discussed measures in
previous papers, we also propose using platform economy measures (Gross Merchan-
dise Value (GMV); Average Revenue per User (ARPU); Average Revenue per Paying
User (ARPPU); share of revenue from secondary sales; creator earnings share) and
token/liquidity measures (withdrawal time; bid-ask spread; price volatility; holder
churn rate).

• Comparison: Contrasting the economic viability of different models.

We suggest applying the framework by first classifying cases using the AD/PM/M
thresholds in Table 3. For each dimension—scalability, technological adaptability, user
engagement and retention, ethical and sustainability practices, and economic viability—we
recommend selecting observable KPIs from the candidate set, specifying who can ob-
serve/verify them (platform, complementor, or third party), and fixing a reporting window
(e.g., 30/90 days). Policy settings that may affect readings (such as fee structures or moder-
ation/eligibility rules) should be documented alongside the metrics.

The framework is thus read through a visible KPI dashboard, with comparability
grounded in aligned windows and trajectories, and, where disclosures allow, accompanied
by conditional propositions that let the same indicators carry empirical weight. In this
framing, indicators remain disaggregated and comparable on matched horizons, with any
disclosed measures supporting conditional propositions that render the KPI set testable
rather than merely descriptive.

Operational definitions (numerators/denominators, windows) are platform-specific
and beyond this review’s scope. Therefore, we recommend reporting feasibility (who can
observe/verify), and caution that platform metrics (e.g., GMV, ARPPU, creator-earnings
share) are sensitive to policy shifts (fees, moderation). Where data permit, hypotheses
should be stated conditional on disclosed metrics (for example, testing whether higher
interoperability readiness predicts faster growth in creator earnings, controlling for user
base), so the KPI set can be mobilized empirically. In a practical approach, we suggest using
a dashboard rather than a composite index and treating any cross-ecosystem comparisons
as provisional unless minimum disclosure standards are met.

3.4. Summary of Results and Discussion

Across 91 peer-reviewed records, we map the progression from classical and digital
to metaverse business models (Sections 3.2 and 3.3) and formalize operational thresholds
for AD/PM/M (persistence, synchronous multi-user spatiality, identity/asset continuity,
and, for M, an in-world economy: in Section 3.3.5). The transition consolidates into seven
recurrent shifts: tangible to intangible, linear to networked chains, direct sales to subscrip-
tion and freemium, isolated operations to platforms, customer segmentation to community
engagement, physical to virtual experience, and centralized to more distributed control;
summarized in Table 2 (Section 3.2.7) and visualized in Figures 2–5 (Section 3.3). Fully
metaverse cases are presently concentrated in consumer UGC ecosystems, while most
enterprise, education, healthcare, city, and energy initiatives remain advanced-digital or
proto-metaverse (Section 3.3.5). Sections 3.3.1–3.3.3 connect security/rights, sustainability,
and technological issues and data analysis to the outer layers of the framework, clarifying
feedback between compliance, trust, inclusion, and viability. Building on these conver-
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gences, Figure 6 presents a layered metaverse business framework and five evaluation
dimensions (scalability, technological adaptability, user engagement and retention, ethical
and sustainability practices, economic viability) with candidate KPIs (Section 3.3.6). Taken
together, the synthesis indicates a substantive shift in how value is created, delivered, and
captured when the metaverse threshold is met, and provides criteria and indicators for
comparative assessment going forward.

4. Conclusions
4.1. Theoretical Implications

Metaverse business models represent dynamic socio-technical systems in which tech-
nological, economic, and social components co-evolve, necessitating integrated analytical
frameworks. Their examination underscores a transformative shift in the foundational
principles of value creation, delivery, and capture within digital ecosystems. This shift from
tangible to intangible offerings and linear to networked value chains signifies a paradig-
matic change in economic and business theory. Traditional models, predicated on direct
sales and isolated operations, are giving way to models built on decentralized control,
community engagement, and immersive experiences. Theoretical contributions of this
study highlight the emergence of the Metaverse as an increasingly immersive virtual ecosys-
tem, challenging existing frameworks and necessitating a reevaluation of core economic
concepts like goods, services, and marketplaces. This research contributes to the discourse
on digital transformation, highlighting the role of technological advancements—such as
virtual reality, augmented reality, and blockchain—in reshaping interactions and transac-
tions in virtual spaces. It calls for a broadened perspective that integrates social, economic,
and experiential dimensions, encouraging a multidisciplinary approach to understanding
the complexities and potentials of the Metaverse.

Looking forward, our synthesis points to a focused agenda that tests whether meeting
the full metaverse threshold encompassing persistence, synchronous multiuser spatiality,
continuity of identity and assets, and an economy inside the world causally improves
outcomes over advanced digital deployments. It also suggests detailed mapping of the ca-
pability bundles that enable reliable progression from advanced digital to proto-metaverse
to metaverse and examine how governance choices for user generated content intellec-
tual property revenue sharing, and trust and safety reshape creator surplus and platform
monetization. We further suggest assessing how interoperability for identity and asset
portability changes network effects and market structure using a small feasible KPI set
with clear definitions and reporting windows to support comparison. Comparative work
should contrast consumer creator ecosystems with enterprise and industrial contexts where
value capture is indirect. In addition, longitudinal studies should track habituation and
resilience by linking incident response and appeals processes and safety operations to
retention. Together, these research directions may provide comparable evidence across
ecosystems, as well as empirically test the proposed framework.

4.2. Managerial Implications

For practitioners and business leaders, the insights gained from exploring metaverse
business models offer guidance on navigating the intricate landscape of virtual economies.
The need for robust digital infrastructure and a reevaluation of business strategies highlights
the importance of embracing technological innovations while maintaining a commitment to
ethical conduct, sustainability, security, and privacy. This research underscores the necessity
for businesses to adopt innovative approaches to value creation and capture, advocating
for a stakeholder-inclusive model that leverages technology to bridge the gap between
virtual and physical commerce. It suggests that businesses should explore new revenue
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streams through virtual goods, services, and experiences, emphasizing the importance of
community engagement and immersive customer experiences. Key performance indicators
proposed in Section 3.3.6, such as user retention rates, average immersive session length,
and token-based revenue share, can provide practical guidance for monitoring success.

Moreover, the findings highlight the strategic considerations necessary for operating
within the Metaverse, including legal, regulatory, and ethical challenges. As the Metaverse
continues to evolve, businesses, policymakers, and researchers must collaborate to foster
an environment that maximizes its benefits while mitigating risks, ensuring the Metaverse
contributes positively to societal and economic advancement. This entails ongoing adapta-
tion, exploration, and consideration of ethical implications to harness the transformative
potential of the Metaverse for innovative and sustainable business practices.

4.3. Study Limitations

The systematic search with narrative synthesis of the transition from classical to meta-
verse business models explores the evolution of business strategies in digital environments.
However, its limitations include the challenge of keeping pace with the Metaverse’s rapidly
evolving technology and its diverse applications across various industries.

A significant limitation lies in the rapid evolution of metaverse technologies, meaning
that some of the most recent developments may not yet be reflected in the academic record,
leading to potential selection and temporal bias. Despite including all available scientific
papers on the topic from WoSCC and Scopus up to the date of the search, selection bias
can still occur. Because WoSCC/Scopus by definition do not include gray literature and
may also favor better-indexed venues, survivorship bias toward more visible outlets is
possible. Bias does not only stem from the selection of sources but also from the inherent
focus of existing research. Some areas within the metaverse business model topic might
be more extensively researched than others, leading to an overrepresentation of certain
views or data. Finally, as many initiatives labeled ‘metaverse’ are advanced digital or proto-
metaverse rather than mature metaverse business models, inferences about metaverse
business models should be treated as a roadmap rather than a final destination.

As the Metaverse becomes deeply integrated into various sectors, understanding its
impact on legislation, ethical standards, and data protection becomes increasingly im-
portant. While considered in the review, these areas are rapidly developing, and their
comprehensive coverage is essential for formulating responsible and sustainable business
models. The dynamic regulatory landscape and emerging ethical dilemmas, therefore,
cannot be fully captured in reviews as a snapshot of the situation, but require continu-
ous monitoring to ensure that metaverse ventures remain aligned with societal values
and legal requirements.

4.4. Proposals for Future Research

In short, three research gaps stand out as priorities. First, the lack of empirical evidence
from industries beyond entertainment and fashion. Second, the methodological gap arises
from the predominance of conceptual work and case studies, and the need for longitudinal
and quantitative validation. Lastly, there is a theoretical gap in applying systems theory
and system dynamics to explain feedback loops, interdependencies, and the long-term
implications of metaverse business models.

Future studies should consider employing quantitative methods to validate the qualita-
tive insights gained, particularly regarding the relative importance of dynamic capabilities
in innovation performance within the metaverse ecosystem. This approach could also
facilitate the exploration of moderating variables, such as resource bases, business models,
and the extent of ecosystem relationships. In addition, this could help to standardize a core
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KPI set and reporting templates (definitions, measurement windows, and thresholds) to
enable replication and meta-analysis across industries.

Investigating the Metaverse’s dynamics from both the complementary and platform
leaders’ perspectives could offer a more balanced understanding of value creation and
capture within this emerging digital ecosystem. This dual perspective is essential for appre-
ciating the interdependencies that drive innovation and growth in the Metaverse. Studies
could also delve into the integration of sustainable and legally and morally responsible
business models within the Metaverse, examining the impact of emerging technologies on
these aspects.

Expanding the research to include other VR markets and clusters, as well as dif-
ferentiating by industry or country, could reveal additional insights into how diverse
market dynamics impact the development and sustainability of digital supply chains
within the Metaverse.

Given the rapid evolution of the Metaverse and its underlying technologies, longitu-
dinal studies could provide valuable insights into how business models adapt over time.
Comparing current business model paths with those undertaken in the past could reveal
trends, shifts, and constants in strategy and execution within the metaverse domain. This
can be achieved by employing system dynamics and network analysis to capture feedback
loops and interdependencies that characterize the evolution of metaverse ecosystems.
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Appendix A

Table A1. PRISMA checklist.

Section and Topic Item Number # Checklist Item Location Where Item Is Reported

Title 1 Identify the report as a systematic review. Metaverse Business Models and Framework: A Systematic
Search with Narrative Synthesis.

Abstract 2 See the PRISMA 2020 for Abstracts checklist. Narrative synthesis; no meta-analysis.

Rationale 3 Describe the rationale for the review in the context of
existing knowledge.

Introduction motivates need for a systematic review on
metaverse business models and gaps (value, revenue,
ethics, adoption, sectoral effects).

Objectives 4 Provide an explicit statement of the objective(s) or
question(s) the review addresses.

Introduction, in lines 140–147
Materials and Methods, in lines 227–239.

Eligibility criteria 5 Specify the inclusion and exclusion criteria for the review
and how studies were grouped for the syntheses.

Materials and Methods (Figure 1 and text): eligibility
criteria-peer-reviewed/indexed outputs linking “business
model/framework” with Metaverse; include all types of
documents, full timespan, all countries, all authors;
exclusion criteria-items lacking BM–metaverse link,
non-scholarly sources, editorials/notes without model
content, missing essential metadata.

Information sources 6

Specify all databases, registers, websites, organizations,
reference lists and other sources searched or consulted to
identify studies. Specify the date when each source was
last searched or consulted.

Materials and Methods (Figure 1 and text): WoSCC and
Scopus; last searched 6 Feb 2024; all languages, all years, all
document types.
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Table A1. Cont.

Section and Topic Item Number # Checklist Item Location Where Item Is Reported

Search strategy 7 Present the full search strategies for all databases, registers
and websites, including any filters and limits used.

Materials and Methods: search words (Metaverse AND
(business model OR business framework)) applied to
title/abstract/keywords in WoSCC/Scopus engines;
broad inclusion.

Selection process 8

Specify the methods used to decide whether a study met
the inclusion criteria of the review, including how many
reviewers screened each record and each report retrieved,
whether they worked independently, and if applicable,
details of automation tools used in the process.

Materials and Methods (Figure 1 shows flow): both authors
screened titles/abstracts and full text independently;
disagreements resolved by discussion; no third reviewer.

Data collection process 9

Specify the methods used to collect data from reports,
including how many reviewers collected data from each
report, whether they worked independently, any processes
for obtaining or confirming data from study investigators,
and if applicable, details of automation tools used in
the process.

Materials and Methods (text): narrative mapping and
thematic extraction; minimal, design-appropriate
appraisal (conceptual: construct clarity/logic/novelty;
empirical: design clarity/data adequacy/analytic
transparency). (No author contact; no automation tools.)

Data items

10a

List and define all outcomes for which data were sought.
Specify whether all results that were compatible with each
outcome domain in each study were sought (e.g., for all
measures, time points, analyses), and if not, the methods
used to decide which results to collect.

Aims and synthesis plan: thematic outcomes around
Gassmann’s Who-What-How-value; transitions to
metaverse BMs; framework dimensions and
candidate KPIs.

10b

List and define all other variables for which data were
sought (e.g., participant and intervention characteristics,
funding sources). Describe any assumptions made about
any missing or unclear information.

Table 1 includes document indicators (Timespan, Sources’
types, Number of Documents, Annual Growth Rate %,
Document Average Age, Average citations per doc,
Average citations per year per doc, Number of references,
Number of author’s keywords, Number of Authors).
No meta-analysis was performed.

Study risk of bias
assessment 11

Specify the methods used to assess risk of bias in the
included studies, including details of the tool(s) used, how
many reviewers assessed each study and whether they
worked independently, and if applicable, details of
automation tools used in the process.

Materials and Methods: design-appropriate quality
appraisal (conceptual vs. empirical criteria); not
exclusionary but informs narrative weighting. (No formal
RoB tool, which is considered acceptable for
conceptual/heterogeneous corpus).

Effect measures 12
Specify for each outcome the effect measure(s) (e.g., risk
ratio, mean difference) used in the synthesis or
presentation of results.

Not applicable (no comparative effect sizes/meta-analysis
planned/conducted).

Synthesis methods

13a

Describe the processes used to decide which studies were
eligible for each synthesis (e.g., tabulating the study
intervention characteristics and comparing against the
planned groups for each synthesis (item #5)).

Materials and Methods (text and Figure 1)-eligible records
mapped thematically.

13b
Describe any methods required to prepare the data for
presentation or synthesis, such as handling of missing
summary statistics, or data conversions.

Narrative synthesis pipeline: initial mapping–topical
mapping–cross-case contrasts–thematic mapping based on
Gassmann et al.’s elements–issues–framework
construction.

13c Describe any methods used to tabulate or visually display
results of individual studies and syntheses.

Methods to tabulate/visualize:
PRISMA flow (Figure 1);
Table 1. bibliometric summary table (bibliometrix package
in R);
Table 2. Systematization based on Gassmann et al.’s [5]
elements (narrative table–systematization/mapping by
value proposition/value chain/revenue)
Figures created based on the narrative synthesis:
Figure 2. The transformation from classical to metaverse
business model’s “Who-What-How-Value?”; Figure 3. An
example of the classical business model; Figure 4. An
example of the digital business model; Figure 5. An
example of the metaverse business model; Figure 6. The
conceptual metaverse business framework

13d

Describe any methods used to synthesize results and
provide a rationale for the choice(s). If meta-analysis was
performed, describe the model(s), method(s) to identify the
presence and extent of statistical heterogeneity, and
software package(s) used.

Structured narrative synthesis, rationale given; no
meta-analysis.

13e
Describe any methods used to explore possible causes of
heterogeneity among study results (e.g., subgroup analysis,
meta-regression).

Narrative contrasts across sectors/topics (e.g., supply
chain vs. ethics vs. adoption); no statistical heterogeneity
analysis (NA).

13f Describe any sensitivity analyses conducted to assess
robustness of the synthesized results. Not applicable (no statistical synthesis).

Reporting bias
assessment 14

Describe any methods used to assess risk of bias due to
missing results in a synthesis (arising from reporting
biases).

Not performed (the use of two major scientific databases
and two reviewers mitigates but does not eliminate risk).

Certainty assessment 15 Describe any methods used to assess certainty (or
confidence) in the body of evidence for an outcome. Not available; statistical analysis not performed.
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Table A1. Cont.

Section and Topic Item Number # Checklist Item Location Where Item Is Reported

Study selection

16a

Describe the results of the search and selection process,
from the number of records identified in the search to the
number of studies included in the review, ideally using a
flow diagram.

Figure 1 and text: 125 records (50 WoSCC, 75 Scopus); 16
removed (duplicates/missing authors); 109 screened; 18
excluded (content mismatch and manually discovered 2
duplicates); 91 included.

16b
Cite studies that might appear to meet the inclusion
criteria, but which were excluded, and explain why they
were excluded.

Design-appropriate appraisal; details in the Appendix B.

Study characteristics 17 Cite each included study and present its characteristics.
Narrative summaries with citations (no effect sizes).
Examples across sectors, topics, “Who-What-How-Value?”,
and issues.

Risk of bias in studies 18 Present assessments of risk of bias for each included study.
Addressed qualitatively in text via minimal appraisal; no
per-study RoB table (appropriate to heterogeneous
evidence).

Results of individual
studies 19

For all outcomes, present, for each study: (a) summary
statistics for each group (where appropriate) and (b) an
effect estimate and its precision (e.g., confidence/credible
interval), ideally using structured tables or plots.

Not applicable—no effect sizes; results presented
narratively with citations.

Results of syntheses

20a For each synthesis, briefly summarize the characteristics
and risk of bias among contributing studies.

Synthesis highlights transition patterns and framework
dimensions; appraisal informed weighting in narrative.

20b

Present results of all statistical syntheses conducted. If
meta-analysis was performed, present for each the
summary estimate and its precision (e.g.,
confidence/credible interval) and measures of statistical
heterogeneity. If comparing groups, describe the direction
of the effect.

Not applicable.

20c Present results of all investigations of possible causes of
heterogeneity among study results.

Narrative contrasts across sectors/topics/issues illustrated
in the results’ sections.

20d Present results of all sensitivity analyses conducted to
assess the robustness of the synthesized results. Not applicable.

Reporting biases 21 Present assessments of risk of bias due to missing results
(arising from reporting biases) for each synthesis assessed. Not applicable.

Certainty of evidence 22 Present assessments of certainty (or confidence) in the
body of evidence for each outcome assessed. Not applicable.

Discussion

23a Provide a general interpretation of the results in the context
of other evidence.

Results and Conclusion interpret through a systems lens;
research agenda outlined.

23b Discuss any limitations of the evidence included in the
review.

Fast-moving regulatory/ethical landscape; conceptual
predominance; sector bias (in the Results and Conclusion)

23c Discuss any limitations of the review processes used. Two-database scope; no gray literature; no RoB
tool/registration (in Methods and Conclusion)

23d Discuss implications of the results for practice, policy, and
future research.

Discussed in the Conclusion-implications for framework
operationalization, KPIs, and longitudinal/quantitative
follow-ups.

Registration and
protocol

24a
Provide registration information for the review, including
register name and registration number, or state that the
review was not registered.

Not applicable.

24b Indicate where the review protocol can be accessed, or state
that a protocol was not prepared. No protocol prepared.

24c Describe and explain any amendments to information
provided at registration or in the protocol. Not applicable.

Support 25
Describe sources of financial or non-financial support for
the review, and the role of the funders or sponsors in the
review.

Funding statement with project numbers included before
the References. No sponsor role in review conduct.

Competing interests 26 Declare any competing interests of review authors. The authors declare no conflicts of interest. The statement
is included before the References.

Availability of data,
code and other
materials

27

Report which of the following are publicly available and
where they can be found: template data collection forms;
data extracted from included studies; data used for all
analyses; analytic code; any other materials used in the
review.

Data Availability: Not applicable (narrative synthesis; no
datasets/code shared).
Grammarly Premium use acknowledged in
Acknowledgments.

Note: PRISMA checklist according to [16], template retrieved from: https://www.prisma-statement.org/prisma-
2020-checklist (accessed on 15 October 2025).

https://www.prisma-statement.org/prisma-2020-checklist
https://www.prisma-statement.org/prisma-2020-checklist
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Appendix B

Table A2. Excluded reports due to content missmatch.

No. Excluded Reports Reasons

1

Buhalis, D.; O’Connor, P.; Leung, R. Smart Hospitality: From Smart
Cities and Smart Tourism towards Agile Business Ecosystems in
Networked Destinations. International Journal of Contemporary

Hospitality Management 2023, 35, 369–393.

Tourism/smart-city strategy and ecosystem view; no explicit business
model/framework for the metaverse. Clear BM link is missing.

2
Chakraborty, S. Dynamics of Dialogue, Cultural Development, and

Peace in the Metaverse. Dynamics of Dialogue, Cultural Development, and
Peace in the Metaverse 2022.

Socio-cultural/philosophical treatment of the metaverse, but no
BM/framework analysis. Clear BM link is missing.

3

Chen, G. The Development Dilemma and Countermeasures of Chinese
Cross-Border e-Commerce Enterprises under the Background of Big

Data. Journal of Computational Methods in Sciences and Engineering 2023,
23, 1087–1099.

Cross-border e-commerce and Big Data; no metaverse linkage. Clear
metaverse link is missing.

4

EL Jaouhari, A.; Arif, J.; Samadhiya, A.; Kumar, A.; Trinkunas, V. Are
We There or Do We Have More To Do? Metaverse in Facility

Management and Future Prospects. International Journal Of Strategic
Property Management 2023, 27, 159–175.

Facility-management perspective on the metaverse
(state-of-practice/prospects); does not develop or evaluate a business

model/framework. Clear BM link is missing.

5
Lee, C.W. Application of Metaverse Service to Healthcare Industry: A
Strategic Perspective. International Journal of Environmental Research and

Public Health 2022, 19.

Strategic viewpoint on metaverse in healthcare; no explicit
BM/framework. Clear BM link is missing.

6
Liow, M.; Sa, L.; Foong, Y.P. Customer Outcome Framework for

Blockchain-Based Mobile Phone Applications. Principles and Practice of
Blockchains 2022.

Blockchain/mobile-app customer-outcome framework; no metaverse.
Clear BM link is missing.

7
Masood, F.; Faridi, A.R. A Multi-Criteria Decision-Making Approach to
Analyse the Viability of Blockchain in Software Development Projects.

Journal of Intelligent & Fuzzy Systems 2023, 44, 113–124.

MCDM for blockchain project viability; no metaverse and no
BM/framework. Clear BM link is missing.

8
Mondal, S.; Das, S.; Vrana, V.G. How to Bell the Cat? A Theoretical

Review of Generative Artificial Intelligence towards Digital Disruption
in All Walks of Life. Technologies 2023, 11.

Review of generative AI/digital disruption; no metaverse (or
BM/framework) focus. Clear metaverse link is missing.

9
Orekhova, S.V.; Plakhin, A.Ye. Metaverses: Transition to a new

business model or the image of the future? Upravlenets-The Manager
2023, 14, 35–46.

Essay-style discussion of transition to a new business model; content
appears conceptual without a defined BM/framework construct or

systems lenses examination. BM specification unclear.

10

Singh, A.; Mishra, S.; Jain, S.; Dogra, S.; Awasthi, A.; Roy, N.R.; Sodhi, K.
Exploring Practical Use-Cases of Augmented Reality Using

Photogrammetry and Other 3D Reconstruction Tools in the Metaverse.
Augmented and Virtual Reality in Industry 5.0 2023.

AR photogrammetry/3D reconstruction use-cases; technical
application focus without BM/framework. Out of scope.

11

Subeh, I. Cyberphysicality: Toward a Conceptual Framework for
Studying the Fourth Industrial Revolution and Its Implications on

Business, Communication and Learning. Studies in Systems, Decision
and Control 2023, 216, 721–736.

4IR/cyberphysicality framework for communication/learning; no
direct metaverse BM linkage. Out of scope.

12
Tan, T.M.; Salo, J. Ethical Marketing in the Blockchain-Based Sharing

Economy: Theoretical Integration and Guiding Insights. Journal of
Business Ethics 2023, 183, 1113–1140.

Ethical marketing in blockchain-based sharing economy; no metaverse.
Clear BM link is missing.

13
Tancharoen, P.; Pongpech, W. Utilizing Data Strategy Framework for

Retail Business in the Metaverse. 2023 International Conference on
Intelligent Metaverse Technologies and Applications, iMETA 2023 2023.

Data-strategy for retail in the metaverse (operational/IT strategy); does
not articulate or evaluate a business model/framework; short

conference piece. Out of scope.

14

Thakral, P.; Srivastava, P.R.; Dash, S.S.; Jasimuddin, S.M.M.; Zhang, Z.
(Justin) Trends in the Thematic Landscape of HR Analytics Research: A

Structural Topic Modeling Approach. Management Decision 2023, 61,
3665–3690.

HR analytics (topic modeling); no metaverse. Out of scope.

15 Vinod, B. Future State. Management for Professionals 2022, Part F284,
315–338.

Forward-looking future state essay; no explicit
metaverse–BM/framework analysis; document closer to conceptual

commentary. Out of scope.

16 Wang, M.; Liang, G.; Li, M.; Cao, S. Metaverse Security and Forensic
Research. Lecture Notes in Electrical Engineering 2024, 1127, 423–435.

Security/forensics–oriented proceedings chapter; does not consider,
develop or evaluate a metaverse business model or business

framework. Out of scope.

Table A3. Manually discovered duplicates.

No. Excluded Reports

1 Suh, A. How Users Cognitively Appraise and Emotionally Experience the Metaverse: Focusing on Social Virtual Reality.
Information Technology and People 2023.

2 Thakral, P.; Srivastava, P.R.; Dash, S.S.; Jasimuddin, S.M.; Zhang, Z. (Justin) Trends in the Thematic Landscape of HR Analytics
Research: A Structural Topic Modeling Approach. Management Decision 2023, 61, 3665–3690.
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Table A4. Examples of borderline cases.

Ref. Short Description Arguments for Inclusion Arguments Against Inclusion Where Used in the Paper
(Section-Topic/Role)

[81] HR gamification in a metaverse Concrete workplace exemplar;
employee engagement lens

Peripheral to core BM mechanics;
overlaps with other
engagement items

Section 3.3.4 Demand & user
engagement issues-Example of HR

skills/engagement via gamified
metaverse

[82] MCDM for metaverse
workplace design

Shows decision criteria (UX,
privacy, security) valued

by adopters

Narrow decision method; weak
explicit BM linkage

Section 3.3.4 Demand & user
engagement issues-Workplace

design trade-offs

[88] Emerging tech adoption in services Anchors banking/insurance/
agriculture mentions Broad; metaverse/BM not central

Section 3.3.5 Applications &
examples-Sector mentions

(banking/insurance/agriculture)

[91] Online-shopping risk via metaverse Risk/retail angle complements
security/privacy Light BM content

Section 3.3.5 Applications &
examples-Retail/online

shopping mention

[92] Cultural-heritage IP in museums IP/ownership application
beyond core Niche; BM implicit

Section 3.3.5 Applications &
examples-Museum/cultural

heritage exemplar

[95] Fashion marketing in metaverse Marketing view of fashion
in metaverse

Overlaps with [88,89]; shows
application popularity

Section 3.3.5 Applications &
examples-Fashion research cluster

[86] Multimodal NFTs utility Forward-looking UX/asset utility Niche; possibly BM implicit
Section 3.3.4 Demand & user

engagement issues-Multimodal
interaction + NFTs

Table A5. Examples of dissagreements.

Reference [24] (Overview of Emerging Trends,
Perspectives, Challenges)

[33] (Manufacturing Resiliency/Quality
4.0) [58] (Forensic Investigation Framework)

Initial concern Broad scope mixes technical prerequisites
with historical overview; BM link is indirect

Is a manufacturing application close enough
to metaverse BM? Contribution to value

creation is indirect

Forensics/security looks far from BM; is it
relevant enough?

Arguments for

Sets the technological stage that current
metaverse business models depend on

(VR/AR, blockchain, concurrency,
immersion); situates “metaverse”

trajectories historically and conceptually,
helping readers interpret BM claims within

capability constraints

Shows how metaverse-class capabilities
(digital twins, virtualized ops, resilience
under disruption) reconfigure internal

processes that underpin value chains and
cost structures; connects to scalability and
technological adaptability dimensions in

the framework

Trust and safety are adoption prerequisites;
forensic-ready logging and transparent

processes affect user trust, platform
governance, compliance costs, and hence
retention and monetization; informs outer
framework layers (security/privacy/legal)

Arguments against

Limited direct analysis of value proposition,
value chain, or revenue streams; risk of

scope creep into general metaverse
commentary

Not consumer-facing; revenue model not
explicit; risk of being read as “Industry 4.0

only” rather than metaverse

Does not propose value propositions or
revenue streams; primarily technical/legal

Placement & rationale

Section 3.1 “The beginnings.” Used as
scene-setting context that motivates why
subsequent BM proposals look the way

they do

Section 3.2.2 “Performance, Productivity,
and Optimization.” Cited as an operational
backbone that influences BM feasibility and

competitiveness

Section 3.3.1 “Security, privacy, and rights.”
Positioned as design guidance for platform
governance that supports sustainable BM

Explicit BM linkage

System lens: clarifies enabling stack and
constraints that shape feasible value

creation/delivery/capture, without being
used as core BM evidence

Operational efficiency and resilience shift
cost structure, capability mix, and

partnership logic, thus indirectly affecting
revenue potential and

competitive positioning

Governance layer-BM outcomes: lowers
conduct/financial-crime risk, protects
creator/user assets, reduces churn and

enforcement costs, enabling stable
ARPU/GMV and creator earnings share
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