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ABSTRACT

This paper presents a transformation model designed to assist organizations in
initiating their journey into Metaverse Use Cases. In order to have a human centric
approach, the model articulates a structured path along a multitude of questions which
shall guide organizations to start a successful Use Case in the Metaverse.The questions
are categorized in five different areas. Organization goals, organization prerequisites,
requirements to the Metaverse and the technology around it, implementation of the
Use Case itself and a learning phase. It encourages the organisations to emphasize
on getting started right away and integrate feedback loops for learning from the
current development at every step of the journey. To help organizations to find those
collaboration opportunities, a survey was derived based on the transformation model.
It aims to validate the structured approach of the model and guide organizations
through four of the five different transformation areas. At the end organizations receive
recommendations for support for their Use Case through companies, academia, public
of non-profit projects and other means. Building on these insights, the transformation
model helps to democratize access to Metaverse initiatives by providing a practical
roadmap that can be adopted across diverse organizations and industry sectors. By
foregrounding cross-sector partnerships, the approach reduces barriers to entry and
accelerates capability development. The accompanying survey further strengthens this
framework by translating qualitative guidance into actionable recommendations for
industry, academia, and public or nonprofit partners.
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INTRODUCTION

The requirements of organizations entering the Metaverse have already
been examined in publications (Rohleder, 2024; Schrader, 2024). Many
organizations or looking for experienced competitors, because new value
will only be generated through interdisciplinary and cross-organizational
collaboration. Organizations first need better information about marketable
Metaverse applications, assistance with legal and ethical assessment of
their use, exchange platforms, skilled workers, financial support, external
evaluation and assessment of the quality of Metaverse applications, as well
as exchange with universities and research institutions. In addition, according
to organizations, there is currently a lack of practical applications, mature
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technologies, and standards. Low-threshold offerings are needed to identify
solutions for these needs and help organizations get started in the Metaverse.
One of those offerings can be well structured model on how to start with a
Metaverse Use Case. This paper will explore one approach to define such a
model to help guide organizations for future projects.

In addition, a survey was conducted which aims to validate the structured
approach of the transformation model. The relation between the survey
results and the transformation model will be discussed in the second part of
this paper.

The development of the transformation model and survey were part of a
research project funded by the Ministry of Economic Affairs, Labour and
Tourism of Baden-Wiirttemberg (Germany). It is based on the previous study
“CyberLiand - Opportunities of the Metaverse for companies in Baden-
Wiirttemberg (Germany)” - with one of the key findings being that, in order
to build large scale Metaverse Use Cases, organizations in the area are reliant
on cross-organizational collaboration and support (Holzle, 2023).

STATE OF THE ART

Development and introduction of (Industrial) Metaverse Use Cases require
a structured approach. To identify relevant literature, a literature review was
conducted. The following search string was used to query scopus database
(“transformation model” OR “human-centered-design” OR “industrial
application” OR “framework” or “assessment”) AND (“metaverse”). The
query resulted in 59 papers, from which 15 papers were selected based on
screening of the abstract and keywords. After analysis of the documents
5 were selected and are described in the following paragraphs. Additional
papers were added based on the expertise of the authors as well as sources
cited by the identified papers. The search was conducted on February 3%,
2026.

When implementing new technologies several aspects of an organization
has to be considered. Schneider et al. (Schneider, 2024) analysed several
frameworks and developed a framework for the context of digital
transformation, with a focus on advanced systems engineering. Relevant
dimensions to be considered are the products, the company’s strategy,
the processes, production capabilities, methods and tools, organizational
structures and people inside the organization. They describe several
subcategories, detailing the relevant focus points for each dimension. This
highlights the fact that transformation targets all aspects of a organization
and is not only a technical topic.

Guo et al. (Guo, 2024) describe several aspects of the Industrial Metaverse.
They identify three key propositions (1) Human-In-The-Loop interaction &
value creation, (2) real-virtual symbiosis, (3) sustainable digital economy.
These set the focus on a value-oriented, immersive participation and on-site
experience. They also state the importance of a standardized economic
system. They see several enablers for the Metaverse multi-field adaptive
system modeling, smart perception and low-latency networking, immersive
cyber-physical interaction, flexible orchestrated computing in the cloud,
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fog and edge, lifecycle management of industrial data and industrial digital
economy. These enablers are categorized differently but are quite similar to
the ones defined by Holzle et al. (Holzle, 2023), which focused on converging
technologies and thereby enabling Metaverse applications. The technologies
are Extended Reality (XR), edge computing, network technology, blockchain
technology, content creation, mapping and localization, Internet of Things
(IoT) and robotic, and Artificial Intelligence (AI). They also identified key
drivers and challenges for adoption of Metaverse Use Cases. The main
challenges identified are high investments, unclear benefits, missing knowledge
and regulatory challenges.

Bellavista et al. (Bellavista, 2025) analyze and describe Metaverse
implementations from a technical viewpoint, focusing on enabling dataflows
between the real world (humans and technology/hardware) and the Industrial
Metaverse. Krimpas et al. (Krimpas, 2025) analyze Industrial Metaverse
applications with a focus on challenges and opportunities. Web 4.0 is identified
as a critical framework for the functionalities of the Metaverse. They also
identify challenges such as privacy risks, cybersecurity and complexity of
maintaining real-time synchronization. On the other hand, they identify
several application fields such as manufacturing, healthcare and education.

In summary, the adoption of Metaverse Use Cases in an organization
requires attention to several different aspects. These have been identified
consistently in several publications. Although the publications lay different
focuses, the results are quite similar. There are central technical, organizational
and personal challenges as well as opportunities that have to be overcome
and realized. Based on the literature review conducted no framework for the
systematic implementation of Metaverse approaches in organizations could
be identified. Therefore, the following chapter suggests a framework that has
been developed and tested during the course of a funded project in 2025.

TRANSFORMATION MODEL

In development workshops for Use Cases in the digital industry, several
approaches can be considered. One of those approaches is to ask a set of
guiding questions in order to help organize the journey through the Use
Case development for the organization and to clarify key challenges that
the organization will be facing during the development process, as well as
their own strengths and weaknesses in that process, similar to approaches
like the SWOT Analysis (Hill, 1997). A set of these guiding questions was
used as basis for the transformation model. It shows a circular approach
with an intermediate learning phase. The definition and order of the topics
of the model was derived from a set of guiding questions shown below.
The questions themselves are derived from well-established business model
development procedures like the Customer Value proposition (Osterwalder,
2014) or the Business Model Navigator (Gassmann, 2014).

e  Who is my target group?
e What can I offer?
e What benefits will that bring me or my customers?
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What technology do I need for that?

What Know How do I need for that technology?

Is my IT infrastructure sufficient to support my idea?
Do I have the data needed for my Use Case?

Are there any legal or Security Challenges?

What does it cost me?

What is my ROI?

The questions and learnings from the business model development
procedures where then clustered into five different categories and visualized
to condense it into an easy-to-understand transformation model. The
complete model is shown in Figure 1.

How can my company successfully start a Metaverse Use Case?

Goals

*  What problems can the metaverse solve for me and my customers? Who can

*  What can [ offer?
. . support me?

*  Who is my target audience? PP

.

Is solving the target group's problem economically viable for me?

Prerequisites

*  Which technologies support me in implementing the solution? Who can

*  What expertise do I need to apply the necessary technologies?
*  Does my IT infrastructure support the proposed solution? Support me

* Do I have access to the necessary data?

Y

Requirements ) Who can - -
*  What legal issues do I need to address? o -
. support me?

What security issues do I need to consider? (Data and IT)

Implementation Who can
¢ How do I implement the solution?

. . . support me?
*  How much does the implementation cost? (ROI)

Aim for the Flywheel Effect:
New customers generate new data, which results in new services, which results in new customers.

Learning Phase

*  How should I
change in the
current strategy?

Figure 1: Transformation model (Fraunhofer IPA and 1AQO, 2025).

Before starting with the model there should be an Initiation Phase. In order
to focus on a human centric design process, it is important to identify who
is involved in the problem that needs to be solved and who is involved in the
solution of that problem. Both not only for individuals but also for domains
or entire hierarchy levels of the organization.

The model starts with establishing the goals of the organization for
a potential Use Case. Each of the guiding questions should be treated as
the name suggests — as a guide and involves several sub-questions to be
considered. For example:

e Question: “What problems can the Metaverse solve for me or my
customer?”
o “Am I the provider or the user of a Metaverse application to solve the
problem?”
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o “What is the pain me or my customer has right now”
o “What are the gains I get from solving the problem?”
o “What have I tried to solve the problem yet?”

Consider that for each different persona in the organization the detailed
questions may differ when going through the transformation model. Hence
there shall be no fixed set of sub-questions for every persona, but a dynamic
discussion of the people involved in the project around each guiding question.

In the second category the organization should check what their current
prerequisites are in order to solve the problem established in the first phase.
The third phase builds in the results and asks what the requirements from the
organization fortheprojectare—forexample: “DoIneed an on-premisesolution
tosatisfy datasecurityconcerns?”or“Dolregisteratrademark formysolution?”
The fourth category answers question about the implementation itself.

While all of the transformation categories might be answered by the
organization itself, the centre of the transformation model is the key question
for every category: “Who can support me?” Which is both to be seen as who
can support the organization in answering the sub-questions of the category
and who can support the organization in the solution of these questions.

At every step there should be a feedback loop to the fifth category:
The learning phase. At every iteration the key question, who can support
the organization, should be answered proactively by contacting relevant
consultants, technology provider, non-profits, government agencies,
digitalization initiatives, academia and others, to build know-how and
find the right people in order to solve the underlying problem. During the
learning phase the current strategy should adapted according to the insight
the supporters can provide.

The entire procedure through the transformation model should aim to
satisfy the Flywheel Effect: New customers generate new data, which result
in new services which result in new customers. Predominantly in scenarios
which involve a Metaverse application designed for external customer use.

SURVEY

Based on the transformation model described in the previous chapter a
survey was designed to help organizations find collaboration opportunities
in the relevant technological or legal fields. It aims to validate the structured
approach of the transformation model and guide organizations through
four of the five different transformation areas. At the end organizations
receive recommendations for support for their Use Case through companies,
academia, public of non-profit projects and other means. Furthermore, the
survey aims to present practical approaches that help ease the entry for
organizations into practical approaches and add concrete value.

The survey was conducted online and offline with participants across
different fields of expertise, including construction, the service sector,
healthcare, retail, information technology businesses, creative businesses,
manufacturing and others. The size of the companies includes small, medium
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and large enterprises. The survey was conducted with 392 people with 269
of the answers being evaluated afterwards.

The structure and results of the survey were discussed in great detail in
an earlier publication (Falkenau, 2025) and have shown that the goals and
the problems in the implementation of Metaverse projects are consistent
with previous studies and surveys conducted by the Fraunhofer Society and
other institutions (Holzle, 2023; K168 2025). The company representatives
surveyed currently see themselves primarily confronted with challenges
in digital transformation, competitive pressure, high costs, and the need
for innovation in the sense of new market services. From the participants’
point of view, the key challenges in exploiting the potential of the Industrial
Metaverse consist of identifying suitable Use Cases for the organization,
including determining their economic viability. Further challenges include
compliance with legal frameworks and the expertise required to implement
and operate a Metaverse solution. The primary goals pursued by entering
the Metaverse are process optimization, improving the customer experience,
promoting innovation, and developing new business models.

Organizations see great potential and are showing considerable interest
in the Metaverse but are currently still searching for an economically
viable entry point. The initial focus is on solutions for increasing efficiency.
New service offerings and associated business models follow at a distance.
In the context of the Industrial Metaverse, respondents see great potential in
the incremental optimization of existing services. Digital and continuously
available data are the basis for every Metaverse use case here (Falkenau,
2025).

The survey results show that organizations need a structured approach in
order to guide them through the start of a Metaverse journey. Exactly that
need can be filled by using the described transformation Model.

CONCLUSION

Extensive literature already exists around the problems and challenges
when starting with Metaverse Use Cases but there is a lack of structure
models to formulize the approach when starting a project for organizations
of different industrial sectors. The transformation model presented in this
publication attempts to close this gap. The model combines well-established
approaches from business model development and consulting workshops
with the knowledge of Metaverse-specific details through previous studies
and projects. Thus, it focuses on cross-sector collaboration and the need to
identify partners in an Metaverse-ecosystem.

Previous studies show that although great opportunities and potentials are
forecast in the Metaverse, organizations lack the know-how and technology
convergence needed to develop large scale Metaverse Use Cases on their
own. The transformation model described in this publication, as well as the
conducted survey and automated recommendations do not replace extensive
personal work when starting a new Metaverse project but provide a low-
level entry point for organizations of different sizes and backgrounds. The
great interest in the survey across organizations in the area and the positive
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feedback validates the need for a structured approach for starting such Use
Cases. Especially if it includes collaboration opportunities across different
industry sectors for small and medium sized enterprises.
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