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[Abstract]

This study examines the impact of advancements in generative Al on the metaverse creation ecosystem through three rounds
of Delphi analysis involving experts in content creation, Al, the metaverse, and law. The research aims to analyze the changes
generative Al may bring and propose strategies for activation. Expert opinions were gathered through structured surveys based on
keywords from the first round of open-ended questions. Findings suggest that generative Al's influence will continue to grow,
emphasizing key tasks such as hardware improvements, legal framework development, and Al-generated content identification
systems. Proposed strategies include legal reforms, economic incentives, enhanced creative tools, and community activation. This
study offers valuable insights and guidance for the effective and sustainable use of generative Al in building an innovative

metaverse creation ecosystem.
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Table 1. Composition of experts in the Delphi survey

Number . I
Field of Experience Affiliation
Experts (Number of Experts) | (Number of Experts)
6 years (0) University Professor
Metaverse 5 6-15 years (1) (0)
& Content More than 15 years Industry &
(4) Professional (5)
6 years (0) University Professor
Al 3 6-15 years (1) (2)
More than 15 years Industry &
2 Professional (1)
6 years (0) University Professor
. 6-15 years (0) 2)
Copyright 8 More than 15 years Industry &
() Professional (1)
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Table 3. Importance of key players at the current stage for the development of the metaverse creation ecosystem

2" Delphi Survey Results 3" Delphi Survey Results
Category
M SD Convergence | Consensus M SD Convergence | Consensus
Platform (P) | Business Owner 4.22 667 0.5 0.75 4.44 527 0.5 0.75
Creator (Expert | 44 707 05 0.75 4.33 5 0.5 0.75
Company)
Content (C)
Creator (General | 4 782 0.5 0.75 3.89 782 0.5 0.75
User)
Metaverse ClO;g\/Sig;\;lce 3.67 707 0.5 0.75 2.89 1.054 1 0.33
Network and
Infrastructure Telecom
Provider (N) | Infrastructure 3.44 .882 0.5 0.67 2.89 .601 0 1
Provider
HMD
Metaverse | Manufacturer 4.56 726 0.5 0.8 4.67 707 0 1
Hardware
(H) Smartphone 3.22 .833 0 1 3.56 726 0.5 0.67
Manufacturer
Regulatory | Regulatory Body 411 .928 0.5 0.75 3.89 1.167 0.5 0.75
and
Government | Government 3.56 882 0.5 0.75 3.44 1.014 0.5 0.75
Institutions Agencies
Copyright 4.44 527 0.5 0.75 4.33 707 0.5 0.75
Provider
Copyright Metaverse
Providers (T) Internal
Copyright 4.22 1.093 0.5 0.8 411 .928 0.5 0.75
Provider
Platform
User 4.33 .500 0.5 0.75 4.11 782 0.5 0.75
User (U) Community
(DAO) 3.44 1.236 0.5 0.67 3.00 .866 0 1
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Table 4. Considerations for the application of generative
Al in metaverse creation

Category M | SD |Convergence | Consensus

The degree of Generative
Al utilization within the
Metaverse creation
ecosystem compared to
other fields (e.g.,
marketing, financial
services, retail,
healthcare, etc.)

3.78|.972 1 0.33

In the next 6 years, the use
of Generative Al in the
Metaverse creation
ecosystem will increase.

4.89.333 0 1
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Table 6. Copyright ownership targets for creations utilizing
generative Al

Category Frequency
M The company or developer that developed the Al 1
@ The user who created the work using Al 3
@ Joint ownership by the person who de\{eloped the Al 5
and the user who created the work using Al
@ Works created by Al cannot be owned by copyright 1
® It is impossible to define copyright through new 0
legal frameworks
® Other 2
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Table 5. Importance of improvement tasks for the utilization of generative Al in the metaverse

2" Delphi Survey Results 3" Delphi Survey Results
Category
M SD Convergence | Consensus M SD Convergence | Consensus
A. Limitation of the
Technological Development 4.22 .833 0.5 0.75 4.00 1.000 0.75 0.63
of Generative Al
B. Metaverse Network and 3.67 707 0 1 3.44 527 05 0.71
Infrastructure
C. Metaverse Hardware 4.1 1.054 0.5 0.75 4.56 726 0.25 0.9
D. Improvement and
Organization of Laws and 4.22 1.003 0.5 0.8 4.44 1.014 0.25 0.9
Regulations for the
Protection of Creators.
E. Limitations of Users Ability | 5 4 726 05 0.75 3.11 782 0.75 0.5
to Utilize Al
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Table 7. Importance of ethical issues when using
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creations made with generative Al

2" Delphi Survey Results 3" Delphi Survey Results
Category
M SD Convergence | Consensus M SD Convergence | Consensus
A. Protection of Personal Data 4.44 1.014 0.5 0.8 4.67 .500 0.25 0.9
B. Originality and Authenticity of | -, 4 1.118 1 05 3.67 1.000 05 0.71
the Creation
C. Distribution of Economic 4.22 667 05 0.75 4.44 726 05 0.8
Value
D. Need to Establish Copyright
Ownership through New 4.22 .833 0.5 0.75 4.00 .866 0.75 0.63
Legal Systems
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Table 8. Considerations for the application of creations using generative Al in the metaverse

Category M SD Convergence | Consensus
Copyrlght of creations in the Metaverse must be clearly defined to enable 411 780 0.5 0.75
transactions as cash or digital assets.
When trading preatlpns as digital assets within the Metaverse, efficiency and 444 796 0.5 0.8
transparency will be improved.
The risk loflcopyrlght infringement will increase when trading creations as digital 5 44 1936 1 0.33
assets within the Metaverse.
Crea}tors will earn more profits if creations are traded as digital assets or cash 409 1,093 05 0.8
within the Metaverse.
Legalv systemg are needed to clearly define and allow the trading of copyrights of 4.44 507 0.5 0.75
creations within the Metaverse.
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Table 9. Importance of prerequisites for activating the metaverse creation ecosystem

Category M SD Convergence | Consensus

A. Ict;gsé?gsnr::rr:;[ and accessibility of creation tools according to technological 400 1394 0.5 08

B. Interaction between community members and users 4.22 .833 0.5 0.75

C. Improvement and organization of copyright laws and regulations 4.00 .866 0 1

D. Establishment of an economic compensation system 5.00 .000 0 1

E. Expansion of human resources training and physical infrastructure 3.44 527 0.5 0.67

F. Policy support for the activation of related businesses 3.1 782 0.5 0.67
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Table 10. Priority order of prerequisites for activating the metaverse creation ecosystem
2" Delphi Survey Results 3" Delphi Survey Results
Category — —
Priority Order M SD Priority Order M SD
A. Improvement and accessibility of creation

tools according to technological 1 1.78 972 1 1.56 726

development
B. Interaction between community members 4 378 1 563 5 5 89 1,054

and users
C. Impro.vement and organization of 3 5 89 1167 4 378 972

copyright laws and regulations
D. Establishmgnt of an economic 5 2 67 1 581 3 367 1,803

compensation system
E. Expansion of.human resources training 5 489 928 5 411 1 764
and physical infrastructure
F. Eolipy support for the activation of related 5 5 15 6 5.00 1732
usinesses
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