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Abstract — Metaverse, which is the connected network of immersive virtual worlds, has been changing the way business
collaboration happens with the help of the real-time interactions via avatars, digital twins, and spatial computing. In this paper,
the research will discuss the possibilities and management challenges of the platforms for business collaboration that exist in the
metaverse. It is shown that the platforms improve collaboration processes, make training more efficient, increase accessibility
and motivate businesses to be more productive and profitable. Still, there are some difficulties related to privacy and security,
high implementation costs, interoperability problems, legal issues, and the adaptation of the workforce. The literature review
has shown what factors ensure the success of such platforms, and these include the use of digital twins, immersive engineering,

and spatial workforce platforms.
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I. INTRODUCTION

The idea of the metaverse, originally coined in 1992 by
Neal Stephenson in his novel Snow Crash, has now come
into fruition and become an actual reality [1][3]. The
modern definition of metaverse is "a web of connected
virtual worlds, partially overlapping and complementing
the physical one, that allows users represented by avatars to
communicate and interact in immersive, scalable,
synchronous and persistent environment” [1][3]. In
connection with growing remote activities, intelligent asset
management, and immersive design, the combination of
artificial intelligence (Al), 10T, XR, and cloud computing is
going to change the way enterprise work is being visualized
and shared [1][3][6].

The ongoing coronavirus crisis has significantly sped up the
adoption of remote/hybrid model almost in every field
[71[20]. While working remotely has provided many
organizational benefits, such as flexibility and saving on
costs, research showed that there was a decrease in
collaboration among colleagues, chances for spontaneous
communication, social isolation, and consequently lower
levels of engagement and productivity [7][10]. Metaverse-
based platforms for collaboration seem to be quite a good
remedy for this problem [7][10].

The enterprise metaverse is moving away from stand-alone
pilots to being able to scale up to a broader digital operating
layer that operates at an enterprise level [1][3]. According
to Frost & Sullivan's market research, the enterprise
metaverse is segmented into four areas based on solutions:
Operational Digital Twin, Engineering and Product Design,

Workforce & Collaboration, and Customer Experience &
Sales [1].

The leading technology companies have shown their
commitment to building metaverses [1][3]. Meta is heavily
investing in Horizon Worlds, Microsoft has built Mesh for
enterprise collaborations, and Nvidia has created an
advanced Nvidia Omniverse platform for 3D workflow
features [1][3]. Accenture has on-boarded their employees
using virtual reality and also offered metaverse-related
consulting solutions, whereas Deloitte has created
metaverse solutions and research practices [1][3]. The
market revenue worldwide from metaverse in 2022 was
reported at $47.48 billion, and according to ABI Research,
the value of industrial metaverse will be $100 billion by
2030 [1][3].

In spite of these developments and the revolutionary power
of metaverse technology, mass adoption is still a
considerable challenge [5][6][9]. Challenges organizations
might face include high implementation costs, uncertainty
related to regulations, difficulty in achieving
interoperability, security issues, and ethical questions
related to data privacy and inclusion [5][6][9]. Moreover,
the management perspective of metaverse implementation
has not yet been adequately investigated in existing
literature, with most research concentrating on the
operational and organizational aspects without pointing out
the managerial capabilities needed for implementation

[51[6][10].

The purpose of this paper is to address these shortcomings
and provide a thorough analysis of metaverse business
collaboration platforms and their opportunities and
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management challenges [5][6][10]. The paper will
synthesize recent research, consider enabling technologies,

identify success factors, and propose a management
framework for metaverse implementation [5][6][10].

Il. LITERATURE SURVEY

In recent times, various studies have been conducted
focusing on the uses of, prospects for, and problems related
to metaverse adoption in businesses [5][6][10]. In a
systematic literature review conducted using BERTopic
modeling of machine learning carried out by Raman et al.,
nine prominent themes were found relating to the various
ways that AR, VR, XR, digital twins, and decentralized
finance impact industries [5][6].

The themes include the use of metaverse as an experiment
platform for economic and environmental policies, risks
and regulation in financial matters, human resource
development in VR-powered environments, Industry 4.0
use cases of VR and digital twins, manufacturing and
logistics, digital marketing and customer experience, retail
and consumer experience, user interaction and affordances,
and tourism experience [5][6].

The research focuses on drivers, limitations, and cross-
sectoral connections [5][6]. It addresses the real-life
problems, including implementation costs, regulatory
ambiguities, interoperability issues, cybersecurity threats,
and ethical issues related to privacy and inclusivity [5][6].
More importantly, the study analyzes the contradictions
associated with the metaverse deployment process, such as
the contradiction between sustainable development
objectives and energy consumption associated with
blockchain  technology, the contradiction between
immersive learning opportunities and difficulties with
workforce adaptation, as well as the contradiction between
economic models in the metaverse and implementation
difficulties of policies [5][6].

Researching metaverse application cases has shown that
there is an abundance of potential uses in business sectors
[4][8]. According to Behr, the sectors with the highest
number of scientific works on metaverse application are
education, manufacturing, and healthcare [4]. As for
businesses, there are studies on metaverse workplaces that
analyze design challenges and develop decision-making
approaches for uncertainty resolution [4][8]. Multi-person
virtual conference systems have proven to be useful for
improving communication within organizations [4][8].

A mixed methods research on improving collaboration of
remote teams using metaverse workspaces conducted by
McCall et al. is an example of empirical research proving
the effectiveness of metaverse collaboration tools [7]. In the
research, a prototype of a virtual office called Vicinity was
created in which the employees were presented in avatar

International Journal for Novel Research in Economics , Finance and Management

www.ijnrefm.com
Volume 4, Issue 3, May-Jun-2026, PP: 01-9

form and automatically prompted to begin voice or video
communication if they approach each other [7].

The findings showed that the proximity based
communication framework led to a 35% increase in
spontaneous communication, 20% decrease in task
completion time, and 30% improvement in sense of
connectedness with majority of participants reporting the
interaction to be more natural and engaging [7].

Environmental, economic, and social impacts of metaverse
adoption have been thoroughly analyzed [5][6]. Studies
show that metaverse technologies have mainly social and
economic impacts such as improving collaboration,
increasing accessibility, enabling training, and promoting
productivity and profitability of organizations [5][6].
However, the main challenges in implementing metaverse
technology are privacy, security, health of the users,
inclusiveness of access, cost of implementation, and lack of
regulations [5][6].

B2B marketing studies have recognized the impact that
metaverses could have on relationship marketing, customer
interactions, and employee training at the frontline of
business operations [8]. A resource-based view framework
provides an understanding of how dimensions of
metaverses can provide a competitive edge, with research
gaps and questions to help examine the connection between
metaverses and service and sales performance [8].
Metaverses are distinct from earlier interactive technology
platforms due to their capability to blend physical reality
with the virtual world to create experiences defined by
immersiveness, environmental realism, and sociability [8].

The problems of conducting digital entrepreneurship
through the metaverse have been explored particularly in
emerging economies [9]. A study using the Decision
Making Trial and Evaluation Laboratory framework found
market  fragmentation, technical complexity, and
monetization and revenue models to be the primary cause-
group challenges, with infrastructure and connectivity,
social and ethical issues, user adoption and engagement,
privacy and security, and intellectual property protection
identified as effect-group challenges [9].

The management difficulties related to the adoption of
metaverse in logistics and supply chain environments have
been considered through the dynamic capability perspective
[10]. As part of a case analysis, three issues have been
uncovered: idiosyncratic configurations, intra-
organizational aspects, and situational particularity [10].
These issues have been operationalized as managerial
challenges and management activities at different stages —
accelerate, enable and mobilize [10]. The framework has
been validated through elite interviews with industry
experts [10].
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Figure 1: Enabling Technologies for Enterprise Metaverse

Figure 1 describes enabling technologies for enterprise
metaverse. They are represented by the layers: extended
reality technologies (AR, VR, MR, XR), advanced
computing technologies (Al, cloud computing, edge
computing), connectivity technologies (5G/6G, loT, spatial
computing), blockchain/distributed ledger technologies.
Extended reality technologies are responsible for enabling
immersive interfaces. Advanced computing technologies
are responsible for providing intelligence and processing
services. Connectivity technologies are responsible for
enabling seamless communication. Blockchain is enabling
digital asset management and security. Convergence of
these technologies is revolutionizing enterprise work
visualization, sharing, and optimization.

I11. PROPOSED METHODOLOGY

Research Framework

The proposed study uses the systematic literature review
approach using the PRISMA framework, which is used to
conduct studies on metaverse-based business collaboration
platforms. The research methodology includes four stages:
e Systematic literature searching and screening

e Content and thematic analysis

e Analytical framework development

e Results synthesis and recommendations

Systematic Literature Review

The Systematic Literature Review is done in compliance
with the PRISMA guidelines for enhanced transparency,
repeatability, and rigor. This process will entail:

Inclusion Criteria: Peer-reviewed journal articles and
conference papers published within the period of 2021 to

2026 and written in the English language, covering
metaverse applications in business and management fields.
Exclusion Criteria: Articles that only cover consumer use
cases of the metaverse and those that have no bearing
whatsoever to business collaboration and management,
including opinion-based articles that have no systematic or
empirical evidence to back them up.

Search Methodology: An extensive search was done in
academic databases such as IEEE Xplore, ScienceDirect,
Scopus, and Web of Science using search terms based on
"metaverse", "business collaboration", "virtual
collaboration platform", "enterprise metaverse”, "digital
twin", and "business management".

Screening process: The screening process involved the
following stages:

(1) screening of titles and abstracts

(2) full-text screening according to inclusion criteria

(3) quality assessment according to established criteria of
systematic reviews

Content and Thematic Analysis

Content analysis was performed for the final sample of 656
papers to reveal areas of primary research and research
directions. The process of content analysis included the
following steps:

Coding process: Open coding was used to detect initial
concepts and themes related to metaverse opportunities and
challenges, enablers, and business application. Axial and
selective coding were performed to develop the connections
between the concepts.

Thematic Identification: Eight major research areas have
been identified using cluster analysis: user experience,
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optimization, research method, educational change,
business opportunities, security systems, enabling
technologies, and healthcare. Within the business

collaboration context, the following five major dimensions
have been identified: collaboration enhancement, training
and development, optimization, customer engagement, and
innovation capabilities.
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Sector Analysis: This part of the analysis covered
metaverse use cases within the sectors identified within the
literature review, namely education, manufacturing,
finance, healthcare, real estate, and tourism. Sector-wise
analysis results were summarized to find out general
patterns and requirements.
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Figure 2: Flowchart of the Systematic Literature Review Methodology

This is a PRISMA-based flowchart showing the process of

conducting a systematic literature review. It starts with the  the screening is performed based on the title and abstract of

identification of the number of records found in the the article against the inclusion criteria. Next comes the
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assessment of full texts. Finally, studies are included in the
analysis. Thematic analysis includes such steps as open

coding, axial coding, and selective coding and, finally,
cluster analysis identifying primary research areas.

Analytical Framework Development

According to the systematic literature review results, the

following analytical framework for assessing metaverse-

based platforms for collaboration was developed. The
framework includes three dimensions of analysis:

e Dimension of Technologies: Evaluation of enabling
technologies, such as AR, VR, XR, digital twins, Al,
and blockchain. This dimension is concerned with the
maturity, integration possibilities, and scalability of
technologies.

o Dimension of Opportunities: Discovery of business
opportunities such as better collaboration, immersion
in training, operations optimization, and customer
involvement. This dimension focuses on the value-
creation opportunities of the use of enabling
technologies for different purposes.

e Dimension of Challenges:  Estimation  of
implementation challenges such as technological
difficulties, high expenses, interoperability problems,
security issues, uncertainties regarding regulations, and
workforce-related concerns.

Comparative Analysis
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Comparative analysis was carried out in five main

categories:

e Collaboration Results: Comparing results of
collaboration based on spontaneous interaction, task
performance efficiency, and engagement in metaverse
to other types of remote collaboration methods.

e Training Efficiency: Comparing effectiveness of VR
training to non-VR training methods used in various
industries.

e Challenges of Implementation:  Comparing
implementation challenges of metaverse technologies
in various organizational settings.

e Industry Adoption Patterns: Comparing adoption of
metaverse in different business industries.

e  Approaches to Management: Comparing
management approaches in terms of metaverse
adoption, focusing on developing dynamic capabilities
and an ethics framework.

IV. ANALYSIS AND DISCUSSION

Quantitative Analysis of Collaboration Results

Empirical analysis of collaboration platforms within the
metaverse has indicated substantial gains in teamwork and
productivity results. The Vicinity test results have shown
quantitative parameters proving the efficiency of
proximity-based communication models used in virtual
environments.

Metric Traditional Remote Metaverse-Based Improvement
Work Collaboration P
Spontane_ous Baseline +35% 35% increase
Conversations
0,
Task Completion Time Baseline -20% 20 /0
reduction
Feelings of . .
Baseline +30% 30% increase
Connectedness
User Experience Rating Natural/Engaging More Natural/Engaging Positive shift
Teamwork Quality Variable Stronger Enhanced

Table 1: Quantitative Analysis of Metaverse Collaboration Results

The systematic literature review conducted by McCall et al.
gathered information regarding the measurable variables
such as frequency of interaction, collaborative activities,
efficiency of completing the tasks, and level of social
isolation. From the evaluation of Vicinity prototype, it was
seen that:

» Communication reminders led to increase in spontaneous
talks by 35%

+ Time to complete the tasks was decreased by almost 20%
 Level of connectedness improved by 30%

» Majority of the users found the system more natural

» Feedback showed better collaboration among the users
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Figure 3: Collaboration Performance Metrics Comparison
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This figure is a comparison of the metrics that measure the
effectiveness of collaboration in conventional remote work
versus metaverse collaboration. The bar graph highlights
four important metrics, which are; spontaneous
conversations (increase by 35%), time taken to accomplish
tasks (decrease by 20%), sense of connection (increase by
30%), and overall engagement.
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Sectoral Analysis of Metaverse Applications

Analysis from the systematic review of use cases of
metaverses indicates diverse application patterns among
various industries. The review of scientific literature by
Behr indicates that education is getting the highest
attention, followed by manufacturing and healthcare.

Number of . L
Sector Publications Key References Primary Applications
Education 12 Rahman et al. (2023); Lee Virtual classrooms, 3D simulations, immersive
(2023a); Mitra (2023) training
. Wagar et al. (2023); De Digital twins, industrial training, predictive
Manufacturing ! Felice et al. (2023) maintenance
Healthcare 5 Various authors Remote surgery, medical training, patient
engagement
BUSiness 2 Erik et al. (2023); Li and Virtual conferencing, workplace design,
Ismail (2024) collaborative decision-making
. Wagar et al. (2023); El Facility management, property management,
Construction 2 Jaouhari et al. (2023) digital twins
Retail 1 Virtual storefronts, product try-on, customer
engagement
Finance 1 Mohamed and Faisal (2024) Banking operations, digital asset management
Tourism 1 Virtual travel experiences, sustainable tourism

Table 2: Distribution of Industries for Metaverse Use Cases Research
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Figure 4: Metaverse Research Publications Distribution by
Business Sector

The above analysis shows that the sectors which have
received considerable research efforts in terms of metaverse
application  include education, Industry  4.0/5.0
manufacturing, and healthcare.

This pie chart illustrates the distribution of metaverse
research publications according to business sectors.
Education tops the list with 12 publications, then comes
Manufacturing with 7, Healthcare with 5, Business and
Construction with 2 each, while Retail, Finance and
Tourism each with 1 publication. The above figure clearly
shows that the education, manufacturing and healthcare are
among the most researched sectors in metaverse
applications.
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Analysis of Management Challenges

International Journal for Novel Research in Economics , Finance and Management

Challenge Specific Mitigation
Category Challenges Strategies
Market .
. Dynamic
fragmentation, .
. . . capability
Idiosyncratic technical
A : development,
rrangements complexity,
o ecosystem
monetization artnershios
challenges P P
Workforce VR-driven
. training,
Intra- adaptation,
o - change
Organizationa skill gaps,
I organizational management,
: stakeholder
resistance
engagement
Regulatory Industry
uncertainty, standards,
Contextual interoperability regulatory
Specificity , engagement,
implementatio phased
n costs adoption
Investment in
Infrastructure .
and mfrastrugture
Technological connectivity, ' securl':y
cybersecurity protocols,
; ' data
privacy
governance
User adoption, User-centric
. design,
. social 2
Social and . . accessibility
. inclusion, e
Ethical : initiatives,
ethical .
. . ethical
considerations
frameworks

Table 3: Management Challenges in Metaverse and

Mitigation Strategy

A systematic study of managerial challenges faced during
the adoption of the metaverse, using the dynamic capability
approach, reveals three major themes: idiosyncratic
arrangement, intraorganizational considerations, and
context-specificity.

Dynamic capabilities framework defines managerial issues
and activities for every stage of metaverse adoption,
namely: accelerate, enable and mobilize. During the
accelerate stage, firms have to form competencies to assess
metaverse opportunities. The enable stage involves
building infrastructural capabilities for the actual
implementation. During the mobilize stage, companies
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need to expand the adoption of metaverse within their
organization and deal with workforce adaptation issues.

Analysis of Economic and Social Implications
Systematic literature review reveals major implications of
metaverse adoption in business context, which can be
divided into economic, social and environmental
categories.

Economic Implications:

e Improved Cooperation: Metaverse technologies allow
smooth cooperation between teams regardless of
geographical location, thus lowering travel expenses

e Training and Development: VR-based training saves
money and provides better training results for both
short and long-term benefits

e Improved Accessibility: Metaverse technologies level
the playing field allowing all people to participate in
the process

e Higher Productivity and Profitability: Metaverse
technologies allow companies to achieve higher
productivity and profitability by improving efficiency

Social Implications:

e Culture of Collaboration: Metaverse technologies
create a culture of collaboration and innovation that
breaks silos and encourages knowledge exchange

e Accessibility Issues: Although metaverse technologies
provide more accessibility than other tools, there are
still serious issues related to the equitable access to
them

e Potential Physical and Psychological Problems of the
User: Extensive usage of immersive technologies may
have physical and psychological consequences

Environmental Considerations:

e High Energy Consumption: Metaverse implementation
requires blockchain technologies which are highly
energy-consuming.

e Conflicting Sustainability Needs: There is conflict
between the objectives of sustainability and highly
energy-consumptive metaverse technology.

Possible  Environmental ~Advantages: Meetings,
training, and design can become virtual leading to
reduced emissions of carbon dioxide due to less need
for travel and less consumption of physical resources
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Figure 5: Analysis of Metaverse Implementation Barriers
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This graph represents an analysis of the significance of
barriers to metaverse implementation according to findings
of systematic literature review. Barriers are classified into
six categories in order of their significance as follows:
Privacy and Security (most important), High
Implementation Costs (important), Regulatory Uncertainty
(important), Interoperability Barrier (moderate), Workforce
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Adaptation (moderate), and Sustainability/Ethical Issues
(moderate).
Comparative Metaverse Collaboration
Platforms

Comparative analysis of metaverse collaboration platforms,
based on studies performed, highlights platform efficacy on
various factors.

Analysis  of

Platform/Anproach Collaboration Training Implementation User

PP Enhancement Effectiveness Cost Experience

I . 0

Proximity Based High . (+35% Medium Medium High
(Vicinity) conversations)
VR Conference High (Enhanced . . .
Systems engagement) High High High
Digital Twin Platforms Very High Very High Very High High
Spatial Workforce . . . . .
Platforms High Very High Medium-High Very High
Virtual Campus . . . Medium-
Platforms Medium High Medium-Low High

Table 4: Comparative Analysis of Metaverse Collaboration Platforms

It is seen that various platforms serve various purposes in
terms of effectiveness and cost of deployment. The
proximity-based platform has made notable gains in terms
of spontaneous communication and connectivity, with only
a moderate cost of implementation. The virtual reality
conference system is effective in engagement and
collaboration, though at a higher cost of implementation.
The digital twin platform has the capacity to provide an all-
round solution for process optimization and predictions
through monitoring, engineering design, and simulation.
The spatial workforce platform combines immersive
training and collaborative activities.

V. CONCLUSION

In this paper, an extensive analysis of the use of metaverse-
based business collaboration platforms has been done by
conducting a systematic literature review and developing an
analytical framework. Based on the analysis, it can be seen
that metaverse technologies provide significant possibilities
in terms of transformation of business collaboration,
learning, efficiency, and customer interaction. Some of the
important findings of this study are as follows.

Second, collaboration platforms utilizing metaverse
technologies  greatly improve collaboration and
productivity of teams. According to empirical data obtained
during the Vicinity experiment, proximity-based
communication in virtual work environments increases

spontaneous communications by 35%, decreases the time
required to complete tasks by nearly 20%, and increases
feelings of connectedness by 30%. Such improvements
solve major problems linked to remote working such as
limited collaboration, lack of accidental interactions, and
social isolation. Immersive environment of metaverse
collaboration platforms allows organizations to duplicate
advantages of being physically present together.

Second, the enterprise metaverse has shifted gears from
pilots to scalable enterprise-level digital operation layers,
propelled by the convergence of artificial intelligence,
Internet of Things, extended reality, and cloud computing.
Segmenting the market according to categories such as
operational digital twin, engineering and product design,
workforce and collaboration, and customer experience
gives an organization a way to strategically plan their
investments in the metaverse. Digital twins, spatial
computing, and immersive technology allow organizations
to improve operations in real time, refine engineering and
design, and collaborate better with workers and customers.

Third, major management issues that exist in the adoption
of metaverse include those of privacy and security issues,
costly to implement, unclear regulations, interoperability
problems, and problems with worker adaptation. Dynamic
capabilities for metaverse adoption have the following
themes: idiosyncratic deals, intra-organizational issues, and
context-specificity, with the appropriate actions of
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accelerate, enable, and mobilize. In order for organizations
to create dynamic capabilities for the adoption of
metaverse, they need to take care of the issues of technical
complexity, organization infrastructure, and worker
adaptation.

Fourthly, the use of metaverse technology in different
business industries shows that education, manufacturing,
and healthcare are the most researched fields. The economic
impacts of metaverse include greater collaboration,
development, and efficiency. Social impacts involve the
creation of a collaborative environment, overcoming
inclusiveness problems, and handling health issues of users.
Environmental impacts demonstrate the conflict between
the energy consumption of blockchain technology
infrastructure and sustainability of virtualization.

Finally, from the findings obtained from the systematic
literature review, there are eight major fields of research in
regard to the use of the metaverse in business and
management: user experience, optimization, research
methodology, educational changes, business opportunity,
security systems, enabling technologies, and healthcare.
These eight fields give an insight into what the future of
research should cover. The research propositions include
incorporating metaverse technology into business practices
considering various aspects such as ethics, psychology,
costs, and accessibility.

There are still various issues that would have to be
addressed in order for metaverse adoption to be successful
within business environments. Standardization processes,
which have mostly been concerned with consumer-related
scenarios thus far, would need to account for industrial
applications and monetization processes. Regulatory issues
with regards to data privacy, security, and digital assets
would need to be developed to ensure that organizations
understand how to adopt the technology. There is also the
issue of workforce development and training programs
needing to be adjusted to suit the metaverse environment.

This study carries significant implications for the future.
The firm needs to design a plan for metaverse adoption that
is in tune with its strategic goals, taking into consideration
the following solution-driven categories: digital twin for
operations, engineering and product design, workforces and
collaboration, and customer experience. Dynamic
capabilities, ecosystem collaboration, and incremental
strategy implementation may help address the difficulties
involved in implementing the metaverse solution. Policy
and regulatory considerations, along with an ethical
governance framework, must be part of metaverse adoption.
Implications for sustainability must also be considered.

In summary, metaverse-based platforms for business
collaboration constitute a disruptive technology trend that
holds great promise for the reconfiguration of business
processes, collaborative work, and customer interactions.
Indeed, the onset of the COVID-19 pandemic has spurred
interest in technologies addressing the problem of
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collaboration and connection in virtual environments.
Although considerable challenges remain, such as privacy
and security risks, high implementation costs, and
workforce adjustment, the demonstrated positive outcomes
in terms of better collaboration, increased efficiency and
improved engagement suggest that the spread of metaverse
technology in business will continue to grow. Further
studies are necessary to prove empirically the benefits of
using the metaverse, develop evaluation criteria for
metaverse projects, and explore its potential for sustainable
businesses.
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