ITUPuU b | | Cati ons International Telecommunication Union

Standardization Sector

ITU Focus Group Technical Report
(10/2023)

ITU Focus Group on metaverse
(FG-MV)

FGMV-02
Metaverse: an analysis of definitions

Working Group 1: General






Technical Report ITU FGMV-02

Metaverse: an analysis of definitions

Summary

This Technical Report contains a detailed gap analysis in literature of “metaverse” definitions with
an explained terminology. This Technical Report studied and analysed approximately 150 existing
definitions of metaverse from various sources.

Keywords

Metaverse (MV), definitions, gap analysis, terminology, virtual worlds, augmented reality, mixed
reality, virtual reality.

Note

This Technical Report is an informative ITU-T publication. Mandatory provisions such as those
found in ITU-T Recommendations lie outside the scope of this Technical Report, which should only
be referenced bibliographically in ITU-T Recommendations.

Change log

This document contains Version 1.0 of the ITU Technical Report on “Metaverse: an analysis of
definitions” approved at the third meeting of the ITU Focus Group on metaverse (FG-MV), held on
3-5 October 2023 in Geneva, Switzerland.

Acknowledgements
This Technical Report was prepared by Leonidas Anthopoulos (University of Thessaly, Greece).

Additional information and materials relating to this report can be found at:
https://www.itu.int/go/fgmv. If you would like to provide any additional information, please contact
Cristina Bueti at tsbfgmv@itu.int.

Editor: Leonidas Anthopoulos E-mail: lanthopo@uth.gr
University of Thessaly
Greece

© ITU 2023

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the prior
written permission of ITU.

FGMV-02 (2023-10) [


https://www.itu.int/go/fgmv
mailto:tsbfgmv@itu.int
mailto:lanthopo@uth.gr

Table of contents

Page
1 A Tol0] o[- TSP TPRTTPPPOPI 1
2 R (=] 1] 0TSSR 1
3 DETINITIONS ... bbbt bbbttt b b e ettt be b anes 1
3.1 Terms defined EISEWNEIE .........cviiiieee e 1
3.2 Terms defined in this Technical REPOIt .........ccccoviieiieiiiicceee e 1
4 ADDreviations and ACTONYMS .......cuiiieiieeie et e et e e e e ste s e sraesteensesraebeeneesneenrs 1
5 000 11771 1 £ ] S PSSR 2
6 [y oo [0 Tox 1 o] PSSR P TR 2
7 Goals and motivation for a comprehensive definition............ccooeiiiiiininieicne e 2
7.1 LT OSSR 2
7.2 Lack of standardized terminOlOgIes..........ccccuiiiieiiiinese e 2
8 Observations from [EEIAtUIE ..........ccviiiiiiee e 3
9 DefiNItioNS aNd @NALYSIS.......cvoiiiiiiiiieeee s 11
9.1 Sources Of INFOIMALION .....c.eiieiie e 11
9.2 V=Tt aToTo (o] (o]0 V2SSOSR 11
9.3 APPIOACKH L.t ra et 12
10 RESUIES. ..ottt et e et et ne e Re e ane et e e teeneenreene s 25
10.1 Keyword analysis from definitions ............cocoviiiiiiiiieeeeeee e 25
10.2 KEYWOId GrOUPING ...ttt bbbttt bbbt 29
10.3 Important terms to be included in a standardized definition ............cccocoeveiieiiennnns 29
11 Recommended AefiNitiON ........c.ooiiiiieii et nre e 30
111 Criteria for defiNItioN.........ccooii i 30
11.2  SPECITICAtION PrOPEITIES .....couiiiieiiiiiiieite sttt bbb 30
12 @0 000 113 [ LSS 31
ANNeX 1 - DefinitioNS Of METAVEISE .......ccviiiiie et 32
BIDHOGIAPNY ...ttt bbb 59
ii FGMV-02 (2023-10)



Technical Report ITU FGMV-02

Metaverse: an analysis of definitions

1 Scope

This Technical Report analyses the major aspects of metaverse definitions from: (i) the perspective
of academics, (ii) the business initiative approach, and (iii) the international organization
collaborations, with the final aim of establishing a concrete definition for metaverse that can be used
worldwide. This would also provide a basis for understanding the most common features of metaverse.

2 References
None.
3 Definitions

3.1 Terms defined elsewhere

None.

3.2 Terms defined in this Technical Report

None.

4  Abbreviations and acronyms

3D Three dimensional

Al Artificial Intelligence

AR Augmented reality

DLT Decentralized Ledger Technologies

FG-MV The Focus Group on metaverse

ITU International Telecommunication Union
MMORPG  Massively multiplayer online role-playing game
MR Mixed reality

PII Personally identifiable information

SDO Standardization Bodies

ToR Terms of Reference

TSAG Telecommunication Standardization Advisory Group
VR Virtual reality

VW Virtual world

WG Working group

XR Extended Reality

FGMV-02 (2023-10)



5 Conventions
None.

6 Introduction

The Focus Group on metaverse ! (FG-MV) was established under Telecommunication
Standardization Advisory Group (TSAG) on 16 December 2022. The FG-MV has been assigned the
task of analysing the technical requirements of the metaverse in order to identify fundamental
enabling technologies in areas from multimedia and network optimization to digital currencies,
Internet of Things, digital twins, and environmental sustainability.

FG-MV has established nine working groups (WGSs):

Working Group (WG) 1 - General

Working Group (WG) 2 - Applications & Services

Working Group (WG) 3 - Architecture & Infrastructure

Working Group (WG) 4 - Virtual/Real World Integration

Working Group (WG) 5 - Interoperability

Working Group (WG) 6 - Security, Data & Personally identifiable information (P1I)
Protection

Working Group (WG) 7 - Economic, regulatory & competition aspects

e Working Group (WG) 8 - Sustainability, Accessibility & Inclusion

e Working Group (WG) 9 - Collaboration

One of the key deliverables for WGL1 in the Focus Group on metaverse is to develop a standardized
definition for metaverse: “What definitions and attributes describe metaverse?”. In order to help
address the above question, FG-MV has developed this detailed Technical Report on Metaverse: An
Analysis of Definitions. Using this Technical Report as a basis, the Focus Group will be able to fulfil
its mandate to develop deliverables related to working definitions and terminology, use cases, and
requirements.

7 Goals and motivation for a comprehensive definition
7.1 Goals

Metaverse is a compound word and is formed by the words “meta” (meaning “beyond”) and “verse”
(short for “universe”) and literally means a universe beyond the real world. The term is used widely
and refers to the three-dimensional virtual world in which the real and the unreal coexist. The
metaverse is, therefore, a network of virtual worlds. In these worlds, people will be able to perform
several tasks, ranging from work to entertainment, either alone or with colleagues and friends. In the
future, people are expected to be able to simultaneously live multiple, different lives in different
universes, beyond the real world, in the world of the metaverse. The metaverse, then, seems to be
much more than a virtual world, and plays a catalytic role in people’s lives. The effects they will have
on people and real society will be significant and this is why further scientific research is needed on
this topic.

7.2 Lack of standardized terminologies

Although the term metaverse was first coined in 1992, the world of the metaverse, to this day, remains
unexplored. The reason may be the fact that the metaverse is still a theory. It is an idea whose
implementation is still in the initial stages. Being uncharted territory, the world of the metaverse needs
to be explored today, more than ever. The interest of big vendors indicates that the realization of this

L https://www.itu.int/go/fgmv
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idea is very close. The metaverse will soon become an integral part of people's daily lives as it is an
environment that people enter to work, play, and interact with other people. Moreover, it has been
characterized by many scientists as the Internet of the future, essentially constituting the evolution of
web 2.0.

Although there is abundant literature available on smart cities, there is no standardized, commonly
accepted set of terminologies that would help to describe metaverse aptly. Various definitions and
features of metaverse must be analysed before setting a standardized definition that is expected to
provide a good basis for the FG-MV to define metaverse, including main features of metaverse,
virtual worlds, virtual/mixed/augmented reality (VR/MR/AR), and the relative terminology?

8 Observations from literature

Corresponding scientific literature grows fast and the publications that could be located in late March
2023 were as follows:

Table 1 — Literature findings (March 2023

Source Keyword Keywords Publication
“Metaverse” “Metaverse” AND period
“Definition”
ScienceDirect 729 325 1994-2023
Web of 774 28 1995-2023
Science
Scopus 1664 53 1995-2023

The bibliometric analysis of the combination of keywords “Metaverse” AND “Definition” returns the
following information:

1. Definitions have started being provided since 2010 (Table 2).
2. Fifty-seven works discuss the subject of metaverse definition, coming from 52 sources and
186 scholars (Table 2).
3. Terms/keywords that relate with metaverse definition concern the following topics (Figures 3
and 4):
a. Virtual/ mixed/ augmented reality
b. Virtual worlds
c. Opportunities
d. Applied domains (i.e., education)
e. System
4. Trends in metaverse concern the following subjects (Figure 5):
a. Augmented reality and digital twinning are basic themes.
b. Blockchain, economics, augmented and virtual worlds are motor themes.
c. Non-place places, avatars and autonomous vehicles are niche themes.
d. Interoperability, privacy, and user experience are emerging themes.
5. Major schools of thought appear on (Figure 6).
Table 2 — bibliometric analysis summary

Description | Results
MAIN INFORMATION ABOUT DATA
Timespan 2010:2023
Sources (Journals, Books, etc.) 52
Documents 57

FGMV-02 (2023-10) 3



Annual Growth Rate %

23.16

Document Average Age 1.17
Average citations per doc 6.772
Average citations per year per doc 3.431
References 1672
DOCUMENT TYPES
article 33
article; early access 3
book chapter 2
conference paper 13
editorial 1
review 5
DOCUMENT CONTENTS
Keywords Plus (ID) 230
Author’s Keywords (DE) 258
AUTHORS
Authors 186
Author Appearances 202
Authors of single-authored docs 11
AUTHORS COLLABORATION
Single-authored docs 13
Documents per Author 0.306
Co-Authors per Doc 3.54
International co-authorships % 8.772

Most Relevant Sources

IEEE ACCESS
PROCEEDINGS - WEB3D 2022: 27TH ACM CONFEREMNCE ON 3 -
JOURMAL OF BUSINESS RESEARCH
IEEE TRANSACTIONS ON SYSTEMS MAN CYBERMETICS-SYSTE -
DATAINTELLIGEMNCE
CUADERMOS DE DERECHO TRAMNSMACIONAL
COMNFERENCE ON HUMAN FACTORS IN COMPUTING SYSTEMS - -
COMPUTERS IN HUMAN BEHAVIOR
COMPUTERS AND EDUCATION: ARTIFICIAL INTELLIGENCE -
COMPUTER ANIMATION AND VIRTUAL WORLDS

COMMUNICATIONS IN COMPUTER AND INFORMATION SCIENCE -

No of Articles

CLIMNICAL EHEALTH

CEUR WORKSHOP PROCEEDINGS

BIG DATA MIMNING AND ANALYTICS

AUSTRALASIAN JOURNAL OF EDUCATIONAL TECHMNOLOGY -

ARCHIVES OF DESIGN RESEARCH

APPLIED SCIENCES-BASEL

ADCOMUNICA-REVISTA CIENTIFICA DE ESTRATEGIAS TENDE -

2022 1TU KALEIDOSCOPE - EXTENDED REALITY - HOW TO -

2022 5TH INTERMATIONAL CONMFEREMCE ON PATTERN RECOG -

(=1
s

Figure 1 — Major sources
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Most Global Cited Articles

pionisio JoN, 2013, ack comput sury, v4s, ool 10.1 - |G
PARK sM, 2022, IEee access, v10, P4209, 0ol 10.110 - (GG
kvE B, 2021, J EDuc EvaL HEALTH P, v1g, P1, ool 10 - (GG
onDREJKA C. R, 2005, NEW YORK Law scH Law, vao, P - |GG
neveLsTEEN KL, 2018, compuT anmat virT w,v29, 0 - (|G
cHol Hs, 2017, INT J INForm Manace, v37, P1519, 0o - |G
TLILI &, 2022, sMaRT LEARN ENvIRoN, va, D01 10.112 - || TGN
suzukl sin-nosuke, 2020, PRoceDIA comPUTER science - [ TGNR
stePHENSON N., 1992, snow crasH noveL - (G
5 SHIN D, 2022, comPUT HUM BEHAY, v133, Dol 10.1016/- ||| Gz
b= RYSKELDIEV B, 2018, AcM INT conF PR SER, DO110.11 - [ G
RAUSCHNABEL Pa, 2022, 1 BUs Res, v142, P1140, 0ol - || TGN
papacianniDIs s, 2008, TEcHNOL ForecasT soc, v7s, - || KGR
OWENS D, 2011, DATA BASE ADV INF s, v42, P74, 0ol - || GG
narin NG, 2021, ) mETAVERSE, v, P17~ || R
HaHAN DUAN, 2024, i “21: PRocEEDINGS oF THE 29TH- |G
BOURLAKIS M, 2009, ELECTRON coMmeR Res, vo, P125, - [ NNNGN
BOLGER RK, 2021, RELIGIONS, v12, DOI 10.3390/REL12- ||
BARRY DM, 2015, PROCEDIA comPuT sci, veo, 1195, 0 - [N
BALL M., 2022, METAVERSE TWILL RE- D
00 25 850 75 100 12F
Total Citations
Figure 2 — Most-cited articles
Yearly occurrences of top author keywords (Applied keyword stemming)
40-
Keyword
2 arificial intelligence
a0- 2 augmented reality
2 awatar
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a3 2 definition
|
E a exended reality
8 20- - a games
O augmented reality ]
_ : a metaverse
virtual reality ~ mixed reality
: irtual reali
[extended reality @ vnualreally
i
j_/_/_,—[artifi::ial intelligence
/
0- nixed reality || avatar |
2018 2019 2020 2021 2022 2023

Year

Figure 3 — Top author keywords
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Yearly occurrences of top keywords Plus (Applied keyword stemming)
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Figure 4 — Top author keywords (applied keyword stemming)
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Figure 5 — Trends in metaverse definitions
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Most Relevant Affiliations

SEJONG UMV -

HOMNGIK LIMIV -

UMY BUNMDESWEHR MUMCHEN -

UMIV SOUTHERM CALIF -

SUMN YAT SEM UMIV -

SABAMCI UNIV -

IMNST AUTOMAT -

ZHEJIAMNG UNIVERSITY -

RAUSCHMNABEL -

OTTO FRIEDRICH UNIV BAMBERG -
[STAMBUL TECH UMIV -

INST SCI AND TECH INFORMAT SHAMGHAI -
IMPERIAL COLL LONDOM -

GEORGIA STATE UMIVERSITY IMN ATLAMTA -
GEORGE MASOM UNIV -

ESIC UMV -

DEZHOU UNIV -

COLL COMP AND INFORMAT CCI -
CHEONGJU NATL UNIV EDUC -

AALEMN UMIV APPL SCI -

Affiliations

= -
[
b -
o
oo

Mo of Articles

Figure 6 — Major schools of thought

The bibliometric analysis of the combination of keywords “Metaverse” returns the following
information:

1. The subject started appearing in 1995 (Table 3).
2. The 1732 works discuss the subject of metaverse, coming from 936 sources and 3692 scholars
(Table 2).
3. Terms/keywords that relate with metaverse concern the following topics (Figures 9 and 10):
a. Technologies (Al, Blockchain, Digital Twin)
b. Virtual/ mixed/ augmented reality
c. Virtual worlds
d. Applied domains (i.e., training/e-learning)

4. Top Schools of thought appear on (Figure 11).

Table 3 — Bibliometric analysis summary (Metaverse in General)
Description | Results
MAIN INFORMATION ABOUT DATA

Timespan 1995:2023
Sources (Journals, Books, etc) 936
Documents 1732
Annual Growth Rate % 20.11
Document Average Age 1.96
Average citations per doc 3.008
Average citations per year per doc 1.163
References 20195
DOCUMENT TYPES
art exhibit review 1
article 744

FGMV-02 (2023-10) 7



Description Results
article article 3
article book chapter 1
article; early access 66
article; proceedings paper 1
book 6
book chapter 45
book review 3
conference paper 549
conference paper article 1
conference paper conference paper 1
conference review 64
correction; early access 1
editorial 32
editorial material 63
editorial material; early access 6
erratum 5
letter 22
letter conference paper 1
letter; early access 4
meeting abstract 5
news item 3
note 6
review 94
review book chapter 1
review; early access 3
short survey 1

DOCUMENT CONTENTS
Keywords Plus (ID) 5892
Author’s Keywords (DE) 4 327

AUTHORS
Authors 3692
Author Appearances 5793
Authors of single-authored docs 322

AUTHORS COLLABORATION
Single-authored docs 448
Documents per Author 0.469
Co-Authors per Doc 3.34
International co-authorships % 8.256

FGMV-02 (2023-10)




No of Articles

Most Relevant Sources

LECTURE NOTES IN COMPUTER SCIEMCE (INCLUDING SUBSE -
ACMINTERMATIONAL CONFEREMCE PROCEEDIMNG SERIES -

IEEE ACCESS 1

SUSTAINABILITY
COMMUNICATIONS IN COMPUTER AND INFORMATION SCIENCE -

LINGUISTIC AND PHILOSOPHICAL INVESTIGATIONS -

LECTURE NOTES IN METWORKS AND SYSTEMS
PROCEEDINGS - 2022 IEEE CONFERENCE ON VIRTUAL REAL -
IEEE TRANSACTIONS ON SYSTEMS MAN CYBERMETICS-SYSTE -
SPRINGER PROCEEDINGS IN BUSINESS AND ECONOMICS -
SENSORS 1

CYBERPSYCHOLOGY BEHAVIOR AND SOCIAL NETWORKING -
ANALYSIS AND METAPHYSICS 1

REVIEW OF CONTEMPORARY PHILOSOPHY 1

IT PROFESSIONAL 1

PROCEEDINGS OF SPIE - THE INTERMATIONAL SOCIETY FO -
FRONTIERS IN PSYCHOLOGY 1

APPLIED SCIENCES-BASEL 1

|IEEE TRANSACTIONS OM COMPUTATIONAL SOCIAL SYSTEMS -

ELECTROMICS 7

[=]
Mo
(=]
IS
[=]
[=7]
[=]

Sources

Figure 7 — Major sources (Metaverse in General)

Most Global Cited Articles

FARK SM, 2022, [EEE ACCESS, V10, P4208, DOl 10.110 -
MYSTAKIDIS 5., 2022, ENCYCLOPEDIA, V2, P436, DOID -
DIONISIO DM, 2013, ACM COMPUT SURY, V45, DOI 101 -
STEFHEMSONM M., 1992, SNOW CRASH MOVEL -

KYE B, 2021, JEDUC EVAL HEALTH P, V18, P1, DO 10 -

LEE L.-H., 2021, ARXIV -

HAIHAMN DUAN, 2021, MM "21: PROCEEDINGS OF THE 29TH -
DWIVEDI YK, 2022, INT J INFORM MANAGE, V&6, DOI 10 -

KIM J., 2021, J INTERACTIVE ADVERT, V21, P141, DO -
FALCHUK B, 2018, IEEE TECHMOL 30C MAG, V37, P52, D -
MING H., ARXIY -

YANG D, 2022, CLIN EHEALTH, V5, P1, DOI DO1 1010 -
HIMM, 2022, INFORM SYST FRONT, DO 101007310796 -
MEVELSTEEM KL, 2018, COMPUT AMIMAT VIRT W, V29, D -
DAVIS A&, 2009, J ASS0C INF SYST, V10, P90, DOI10. -
CHOIHS, 2017, INT J INFORM MAMAGE, V37, P1519, DO -
MOZUMDER MAIL, 2022, INT CONF ADY COMMUN, P256, DOI -
KRALIS 5, 2022, INT J ENTREP BEHAV R, V28, P52, DOI -
JOVAMOVIC A, 2022, ELECTRONICS-SWITZ, V11, DO 10. -
DIAZ JEM, 2020, INT J EMERG TECHMNOL, V15, P94, DO -

Article
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[
=
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40
Total Citations

Figure 8 — Most-cited articles (Metaverse in General)
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Yearly occurrences of top author keywords (Applied keyword stemming)

metaverse

750 -
Keyword
2 artificial intelligence
2 augmented reality
o a  blockchain
§500' 2 digital twin
g a  extended reality
8 a  metaverse
Q
a  mixed reality
250- virtual reality a  wirual
2 wirtual reality
augmented reality 4 virtual worlds
blockchain
0- _"J%
2IZII'I 0 2IZII'1 5 EDIEEI
Year
Figure 9 — Keywords (Metaverse in General)
Yearly occurrences of top keywords Plus (Applied keyword stemming)
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augmented reality 2 mixed reality
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Figure 10 — keywords, after stemming (Metaverse in General)
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Most Relevant Affiliations
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Mo of Articles
Figure 11 — major schools of thought (Metaverse in General)
9 Definitions and analysis

9.1 Sources of information

This Technical Report was based on the context of top cited articles that were collected from the
above bibliometric analysis. Moreover, several reports were collected from the Internet. These articles
were reviewed and analysed to help consolidate a wide range of perspectives which ensures that the
definition of smart sustainable cities proposed by the FG-MV includes all major aspects. These
definitions were obtained from a variety of sources including:

= Academia and research communities.

= Government initiatives including EU.

= International organizations (e.g., United Nations, ITU).

= Corporate/company profiles.

= User centric definitions (from leading market research firms).
= Trade associations.

= Standardization Bodies (SDOs).

A complete list of over all the definitions found in the open literature is stated in Annex 1.

9.2 Methodology

Moreover, there is a lack of conceptual clarity in the identified definitions and in this regard, the
approach from Vial (2019) was followed to document corresponding challenges, according to
conceptual definition rules [b-Wacker]: use of primitive and derived terms; uniqueness; unambiguous
and clear terminology; consistency with the field; narrowness; new hypothesis avoidance; statistical
testing of the terms.

FGMV-02 (2023-10) 11



9.3 Approach

Table 4 — Collected definitions

Conceptual clarity

Source Definitions Keywords challenge(s)
Metaverse is a compound word of Virtual Conflation between the
transcendence meta and universe and World concept and its impacts

[b-Park] refers to a three-dimensional virtual A

: " vatar
world where avatars engage in political,
economic, social, and cultural activities
A network of interconnected virtual Presence Comparative definition
worlds W_lth_ the following key_ Persistence | (Next iteration of the
characteristics: Presence, Persistence, _ Internet)
Immersion and Interoperability. Immersion
Metaverse is the next iteration of the XR, Al
Internet enabled by several converging | p T
[b-XRSI] technologies such as Extended Reality

(XR), Artificial Intelligence (Al),
Decentralized Ledger Technologies
(DLTs), neuro-technologies, optics, bio-
sensing technologies, improved
computer graphics, hardware, and
network capabilities.
A contraction of the Greek word Immersive | Conflation between the
“Meta”, meaning beyond, and the word | | ;3.4 oy concept and its impacts
“universe”. World

[b-Council of | An immersive and constant virtual 3D

the European | world where people interact through an Avatar

Union] avatar to enjoy entertainment, make
purchases and carry out transactions
with cryptoassets, or work without
leaving their seat
A digital new continent with infinite Digital Unclear term
potential and anyone can achieve their | World Conflation between the

[b-Ministry of | dreams by playing as the main concept and its impacts
Science and character. In particular, it will be a
ICT] space of opportunity for young people
to challenge more and grow bigger to
leap into a wider world
[b-Ministry of | A digital world Digital Unclear term
Economy] World
“Metaverse” is a “suitcase word”. It Adaptive Unclear term
carrieg many di_ff_erent meanings. This Augmented | Conflation between the
[b- bundling simplifies the nascent concept

Metaverse.EU]

and allows it to adapt to different
contexts: virtual office, visiting a
library, projecting furniture with

concept and its impacts

12 FGMV-02 (2023-10)




Conceptual clarity

Source Definitions Keywords challenge(s)
augmented reality, or creating a digital
twin of a factory.
[o-Ministry of | A metaverse is a virtual digital space virtual Conflation between the
Internal affairs | that allows users to communicate with | digital concept and its impacts
and each other and can be accessed through | space

Communication

]

telecommunication networks.

Some more definitions are collected in the following table:

Table 5 — Collected definitions from top-cited bibliometric articles

o Conceptual clarity
Source Definitions Keywords challenge(s)

Metaverse is a portmanteau of the | Computer- Comparative definition
prefix “meta” (meaning generated
“beyond”) and the suffix “verse” | world.
(shorthand for “universe”). Thus,
it literally means a universe

[b-Dionisio] beyqnd the ph'ys‘i‘caliworld. More
specifically this “universe
beyond” refers to a computer-
generated world, distinguishing it
from metaphysical or spiritual
conceptions of domains beyond
the physical realm.
A massive infrastructure of inter- | Inter-linked, | Unclear term
linked virtual worlds accessible virtual

[b-Frey] via a common user interf_ace worlds, 2D,

(browser) and incorporating both | 3D,
2D and 3D in an Immersive immersive.
Internet.
The Metaverse refers to a fully Immersive, | Comparative definition
immersive, three-dimensional three-
digital environment in contrast to | dimensional,

[b-Dionisio] the more inclusive concept of digi_tal
cyberspace that reflects the environment,
totality of shared online space representatio
across all dimensions of n.
representation.

FGMV-02 (2023-10) 13




Conceptual clarity

Source Definitions Keywords challenge(s)
The Metaverse involves both Simulation Conflation between the
“simulation technologies that technologies, | concept and its impacts
create physically persistent virtual | virtual
[b-Smart] spaces such as virtual and mirror W(_)rlds,
worlds” and “technologies that mirror
virtually-enhance physical reality | worlds,
such as augmented reality”. augmented
reality.
Metaverse is a compound word of | Three- Conflation between the
transcendence meta and universe | dimensional, | concept and its impacts
and refers to a three-dimensional | virtual
virtual world where avatars world,
engage in political, economic, avatars, real
[b-Park] social, and cultural activities. Itis | —unreal.
widely used in the sense of a
virtual world based on daily life
where both the real and the unreal
coexist.
(https://en.wikipedia.org/wiki/Met
averse)
Metaverse is a virtual world to Virtual Conflation between the
predict the future by reflecting the | world, concept and its impacts
[b-Park] o . .
characteristics of reality reflecting
realistically. reality.
The metaverse refers to a virtual | Virtual Comparative definition
reality existing beyond reality. It | reality,
is a compound word of “meta”, digitized
meaning transcendence and earth, digital
virtuality, and “universe”, media.
[b-Kye] meaning world and universe. This
term refers to the digitized earth
as a new world expressed through
digital media such as smartphones
and the Internet.
“A 3D-based virtual reality in 3D-based, Conflation between the
which daily activities and virtual concept and its impacts
[b-Go] economic life are conducted reality,
through avatars representing the avatars.
real themselves.”
“Metaverse means a world in Virtual and | Conflation between the
which virtual and reality interact | reality concept and its impacts
and co evolve, and social, interaction,
[b-Lee] : .
economic, and cultural activities | value.

are carried out in it to create
value.”

14
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https://en.wikipedia.org/wiki/Metaverse
https://en.wikipedia.org/wiki/Metaverse

Conceptual clarity

Source Definitions Keywords challenge(s)
Metaverse is a complex of virtual | Virtual Comparative definition
reality technologies. Socially, it is | reality Unclear term
a space where members of the technologies, Conflation bet h
digital native generation leave appearances, ontia tlon q .etW.ee” te
10. [b-Kye] traces in their daily life and 3D-based concept an ' S Impacts
economic life with their various Internet Lack of parsimony
appearances (personas, avatars) in | world.
the 3D-based Internet world.
The metaverse is a compound of | Virtual Comparative definition
the words “meta” (which is an reality, Unclear term
e abstract concept) and “universe” augmented .
1. [b-Kim] and means a space created by the | reality. Lack of parsimony
convergence of virtual and
augmented reality.
Metaverse is a combination of the | Parallel or Unclear term
prefix “meta” which implies virtual Conflation between the
12. [b-Tlili] “universe” which describes a Lack of .
parallel or virtual environment ack ot parsimony
linked to the physical world.
Metaverse “is not simply a New plane Comparative definition
platform developed by one of existence, | Unclear term
company, implying the usual free of .
constraints of monopolization, but | incursions. Conflatt|on dbgttvyeen thte
13. [b-Knox] rather a new plane of existence, conceptan ' S Impacts
not just void of control by any Lack of parsimony
single corporation, but also free of
incursions by any state entity or
government.”
Metaverse is a continuity of the Continuity, | Unclear term
physical world in the virtual world | ecosystem. Conflation between the
14, [b-Tlili] to create an ecosystem that concept and its impacts
merges both worlds (physical and
virtual).
Metaverse is the three- Three- Conflation between the
. dimensional world where avatars | dimensional, | concept and its impacts
15. [b-Suzuki] . .
are active on behalf of users in the | avatars.
real world.
A persistent and constantly Persistent, Unclear term
i . updated collection of mixed constantly,
16. [b-Ryskeldiev] reality spaces mapped to different | mixed reality
geospatial locations. spaces.
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Conceptual clarity

Source Definitions Keywords challenge(s)
Metaverse is a current immersive | Current, Comparative definition
17 [b-Hollensen] XR where people can work, play, | immersive, | conflation between the
virtually. virtually.
Metaverse is a result of a Socially Comparative definition
combination of a socially constructed, | Unclear term
18. [b-Shin] constructed and materially materially
enabled artifact. enabled,
artifact.
A collective virtual shared place, | Virtual, Comparative definition
designed by combining virtually | shared place. | (ynclear term
10. [b-Gartner] enhanced physical and digital
reality.
A current XR as metaverse is Extension, Comparative definition
20. [b-Kim] designed as an extension of the real world. | Unclear term
real world.
A kind of virtual reality that Virtual Comparative definition
i provides users with experiences to | reality, Unclear term
21. [b-Hollensen] become part of extended worlds. | extended
worlds.
A concept used to describe 3D 3D, virtual Comparative definition
(three-dimensional), VWs (virtual | worlds, Conflation between the
22 [b-Narin] with each other and their without the L ack of .
environment without the physical | physical ack of parsimony
limitations of the real world. limitations.
A combination of “meta" Next- Comparative definition
(meaning beyond) and the stem generation | conflation between the
the next-generation Internet in avatars, Lack of .
23. [b-Duan] which the users, as avatars, can interaction, ack of parsimony
interact with each other and software
software applications in a three applications,
dimensional (3D) virtual space. 3D, virtual
space.
An evolving virtual world with Virtual Comparative definition
unlimited scalability and world, Unclear term
24, b-Duan interoperability. scalability, .
[ ] P y . Y. Conflation between the
interoperabil o
ity. concept and its impacts

16
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Conceptual clarity

Source Definitions Keywords challenge(s)
An interactive multimedia Interactive, | Comparative definition
25, [b-Duan] community relying on massive multimedia | ynclear term
numbers of online users. community,
users.
A follow-on to the Internet, a Three- Comparative definition
three-dimensional space where dimensional, | conflation between the
26. [b-Stephenson] one’s avatar is a stand-in for one’s | avatar, concept and its impacts
actions in a simulated world. simulated
world.
A three-dimensional transparent Three- Unclear term
27. [b-Smart] space or sphere that will dimensional, | conflation between the
encompass the entire Earth. transparent. | concept and its impacts
A metaverse is a three- Three- Conflation between the
dimensional virtual world (VW) dimensional, | concept and its impacts
where people interact with each | virtual Lack of parsimony
28 [b-Davis] other and their environment, using \_Norld, _
' the metaphor of the real world but | interaction,
without its physical limitations. without
physical
limitations.
A massively scaled and Interoperabl | Conflation between the
interoperable network of real time | e, network, | concept and its impacts
rendered 3D virtual worlds that 3D, virtual || ¢k of parsimony
can be experienced synchronously | worlds,
and persistently by an effectively | users,
29. [b-Ball] unlimited number of users with an | presence,

individual sense of presence, and
with continuity of data, such as
identity, history, entitlements,
objects, communications, and
payments.

continuity of
data.
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Conceptual clarity

Source Definitions Keywords challenge(s)
The metaverse is the post-reality | Post-reality | Comparative definition
universe, a perpetual and universe, Conflation between the
persistent multiuser environment | multiuser

merging physical reality with
digital virtuality. It is based on the
convergence of technologies that

environment,
multisensory
interactions,

concept and its impacts
Lack of parsimony

enable multisensory interactions digital
with virtual environments, digital | objects,
[b-Mystakidis] obje_cts and people such as virtual V|rtl_JaI

30. reality (VR) and augmented reality,
reality (AR). Hence, the augmented
metaverse is an interconnected reality,
web of social, networked immersive,
immersive environments in multiuser
persistent multiuser platforms. It | platforms,
enables seamless embodied user communicati
communication in real-time and on, digital
dynamic interactions with digital | artifacts.
artifacts.

A post-reality universe, a Post-reality | Unclear term
perpetual and persistent multiuser | universe,
) - environment merging physical perpetual,
8L | [o-Mystakidis] | o lity with digital virtuality. persistent,
multiuser
environment
Metaverses are not isolated Highly Comparative definition
ﬁrti;ilcia_tl tspaci_s, but (\j/ibrqnl'i,l int_erslctive, Unclear term
ighly interactive and quickly quickly .

32. | [b-Papagiannidis] | €volving places that can reach the | evolving. Conflattlon db_ettV\{een thte
real world in numerous direct and concept and 11s Impacts
indirect ways.

Metaverses are virtual worlds Virtual Comparative definition
extending our physical universe | worlds, Unclear term
i by adding new dimensions and extending Conflation bet th

33. [b-Bourlakis] | 4omains for economic, social and | physical on atlond _etV\{een te

leisure activities. universe. conceptand ItS impacts

34.

From [b-Park]:
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Conceptual clarity

Source Definitions Keywords challenge(s)
A world where humans as avatars | Avatars, Unclear term
interact with each other and with | interaction,
software agents in a three- software

3. [b-Stephenson] dimensional space that reflects the | agents,
real world. three-

dimensional.
A resident virtual world where the | Resident Comparative definition
geography and physical virtual Unclear term
characteristics of the real world world, .

36. [b-Schroeder] are modelled in a networked networked Conflattlon db(_ettV\{een thte
digital space where the user is digital space, concept and Its impacts
represented as an avatar. avatar.

An immersive environment using | Immersive, | Unclear term
a universal and shared digital digital media | conflation between the

7. [b-Jaynes] media network that removes the network, concept and its impacts
barriers of time and space by visual
deceiving users’ visual senses. Senses.

The technical challenges of Comparative definition

38. [b-Ondrejka] making something close to the Unclear term
complexity and realism depicted
in Snow Crash.

Access online systems as Online Unclear term

39. [b-Kemp] exclusive clients and interact with | systems, Conflation between the
content and other residents. interaction. | concept and its impacts
An increasingly intelligent world | Intelligent Comparative definition
where AGls are integrated into world, Unclear term

40. [b-Goertzel] interacting human social interacting
networks. social

networks.
From business to entertainment, Interactive Unclear term
an interactive network with network,
continuous, immersive 3D virtual | continuous,
41. [b-Collins] environments accessible. immersive,
3D, virtual
environment
S.
Extensive 3D network virtual 3D, virtual Comparative definition
_ world that can support many world, Unclear term
42. [b-Wright] people at the same time for social | interaction.

interaction.

Conflation between the
concept and its impacts

FGMV-02 (2023-10) 19




Conceptual clarity

Source Definitions Keywords challenge(s)
Extension of the parallel space of | Parallel Comparative definition
43.| [b-Schlemmer] the physical world within the space, Unclear term
virtual Internet space into cyberspace.
cyberspace.
A world of enhancing the feeling | Virtual Comparative definition
of being in a classroom rather world Unclear term
44, [b-Schaf] than being an incorporeal .
observer in a 2D virtual Conflattlon db(_ettV\{een thte
environment. concept and its impacts
A complete video-realistic Virtual Comparative definition
medium based on virtual reality reality, Unclear term
45, [b-Prisco] allows immersive interaction immersive Conflation bet h
between participants. interaction, on atlon q ?t ween te
participants. concept and its impacts
An environment where you can Create Unclear term
create your personality, quickly personality, | conflation between the
46. | [b-Rymaszewski] | visit different places, explore visitplaces, | concept and its impacts
expansive buildings, and shop explore,
your way. shop.
A virtual world where thousands | Virtual Comparative definition
of people can interact world, Conflation between the
47 [b-Messinger] simultaneously within the same simultaneous | concept and its impacts
simulated 3D space. ly interact,
simulated,
3D space.
A place where users log in all the | Users, Conflation between the
time to interact with others in interact, concept and its impacts
48, [b-Hazan] play, commerce, creativity, and play,
exploration. commerce,
creativity,
exploration.
A continuous, continuous world Continuous | Unclear term
designed to give users control world, users, | conflation between the
49. | [b-Papagiannidis] | over almost every aspect of the control, concept and its impacts
world by creating the objects they | creation.
want.
A virtual place where an Virtual Unclear term
individual’s cyber community can | place, share, | conflation between the
50, [b-Forte] share soma! interactions V\_/lthout §OC|aI ' concept and its impacts
the constrains of the physical interactions,
world. no physical
constrains.

20
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Conceptual clarity

Source Definitions Keywords challenge(s)
A compound word of meta and Mix of real | Unclear term
universe, meaning beyond, a and virtual | conflation between the
51. | [b-Cunningham] | temporal-spatial aspect where the | world. concept and its impacts
real world and the virtual world
are mixed.
An immersive three-dimensional | Immersive, | Conflation between the
virtual world in which people three- concept and its impacts
interact with each other and their | dimensional,
environment, using real-world virtual
52. [b-Owens] metaphors but without physical world,
limitations. interaction,
without
physical
limitations.
A world that reconstructs the Reconstructi | Comparative definition
53 [b-Toneis] meaning _of the living world with | on of living | Unclear term
the experience. world,
experience.
A computer simulation that allows | Computer Comparative definition
avatars to interconnect and simulation, | Unclear term
54 [b-Guo] com_munlcate in relatively life-like gvatars,
environments. interconnect,
communicat
e.
Continuous online 3D world Continuous, | Unclear term
55. [b-Connolly] online, 3D
world.
One of the variants of the Matrix Comparative definition
swordsmanship or some zero-
gravity kung-fu.
A world like electronic memory Virtual Comparative definition
[b-Muller] and the Internet as a virtual reality | reality, Unclear term
57. -Muller where users log in every day. users. _
g y cay Conflation between the
concept and its impacts
A three-dimensional extension of | Three- Comparative definition
the traditional electronic space dimensional, | conflation between the
58. | [b-Xanthopoulou] | that typically hosts massively electronic concept and its impacts
multiplayer online role-playing space,
games (MMORPGS). MMORPGs.
Utopian and dystopian futures, Futures, Unclear term
59. [b-Cameron] where people live more in virtual | virtual Conflation between the
worlds than in reality. worlds.

concept and its impacts
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Conceptual clarity

Source Definitions Keywords challenge(s)
An asynchronous environment Asynchrono | Unclear term
that users connect to and an us, users, Conflation between the
60. [b-Hughes] avatar-connected world thatisa | avatar- concept and its impacts
proxy for a digitally represented connected
human being. world.
A collective online space created | Online Comparative definition
by combining some physical space, 3D
reality enhanced by a 3D virtual virtual
61 [b-Kim] world and a physically permanent Worl(_j,
virtual space. physically,
permanent,
virtual
space.
A 3D virtual space where the 3D, virtual Unclear term
62. [b-Kanematsu] avatar is activated on behalf of the | space, Conflation between the
user. avatar. concept and its impacts
Cyberspace where everyone is Cyberspace, | Comparative definition
_ interconnected, similar to the interconnecti | ynclear term
63. [b-Kipper] Internet accessed through a on, virtual | o h
medium called virtual reality. reality. ontiation between the
concept and its impacts
The virtual world which connects | Virtual Unclear term
64. [b-Kim] p_hy5|cal devices (e.g., worlgl,
biosensors). physical
devices.
Collective online shared space. Collective, Unclear term
online,
65. [b-Preda] shared
space.
Virtual world technology that Virtual Unclear term
allows you to live your virtual life | world Conflation between the
66. [b-Luse] online. technology, | concept and its impacts
virtual life,
online.
An integrated network of 3D Integrated Comparative definition
virtual worlds in an independent network, 3D, | Unclear term
L virtual world or an attractive independent :
67. [b-Dionisio] alternative realm for human virtual Conflattlon dbfettvyeen thte
sociocultural interaction. world, conceptand Its impacts
interaction.

22
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Conceptual clarity

Source Definitions Keywords challenge(s)
An online virtual community that | Online, Comparative definition
allows the use of simulations and | virtual Conflation between the
68. [b-Ko] objects to interact with other users | community, | concept and its impacts
through avatars. simulations,
interaction,
avatars.
New environments and Visualizatio | Comparative definition
visualizations where physical and | ns, Unclear term
digital objects co-exist and coexistence .
69 [b-Dascalu] interact in real-time. of physical Conflattlon db(_ettV\{een thte
. and digital concept and its impacts
objects,
interaction,
real-time.
Instantiation of a 3D virtual space | 3D, virtual Unclear term
70. [b-Gonzalez] where people interact V\_/lth each space, Conflation between the
other via avatars and clients. interaction, concept and its impacts
avatars.
An immersive environment that Immersive, Comparative definition
71. [b-Amorim] can simulate real-world features simulation. Unclear term
(e.g., sound and gravity).
An immersive world of Immersive, Comparative definition
information where anything you | world of Unclear term
72. [b-Yoon] can imagine today is connected to | information,
the Internet and intensely stimulation
stimulates the senses. of senses.
Open 3D platform, consisting ina | 3D platform, | Comparative definition
73. [b-Moldoveanu] collection of customized 3D customized, Unclear term
world. 3D world
Online shared space created by Online, Comparative definition
74. [b-Kwanyal] the convergence. shared Unclear term
space.
A virtual 3D world where the Virtual, 3D Comparative definition
75. [b-Barry] avatar does everything for you. world, Unclear term
avatar.
Virtually augmented physical Virtually, Comparative definition
reality and physically persistent augmented, Unclear term
virtual space. physical
76. [b-Rehm] reality,
persistent,
virtual
space.
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Conceptual clarity

Source Definitions Keywords challenge(s)
Immersive environments that Immersive, | Comparative definition
. o refletctd trl;e real_ gvo:ld apd atrr? co- :ﬁflectllon of | Unclear term
. -Chen create residents using their erea .
[ ] imaginati)(/)ns g world. co- Conflation between the
' create’d concept and its impacts
A world that can exist in different | Human- Comparative definition
temporally, politically, and machine Unclear term
culturally different forms through | interactions. Conflation bet h
78. [b-Zackery] human-machine interactions ontiation between the
) concept and its impacts
enables the game’s agents to solve )
present problems, redefine the Lack of parsimony
past, and invent the future. Circularity of Term
A space created by the fusion of Fusion, Comparative definition
_ virtual reality and augmented virtual Unclear term
79. [b-Choi] reality as a compound word of reality,
abstract concepts meta and augmented
universe. reality.
Created world with four different | Realism, Unclear term
factors: realism, ubiquity, ubiquity,
80. [b-Kanematsu] interoperability, and extensibility. | interoperabil
ity,
extensibility.
An interactive human-computer Interactive, | Comparative definition
me_d_la_ted smulatlon of an human- Unclear term
artificial environment as a computer Conflation bt h
permanent, synthetic, 3D, non- mediated ontia tIOI‘l q _etV\{een te
game-centric space that separates | simulation, conceptand Its impacts
81 [b-Nevelsteen] games and social spaces. artnfmal
environment,
permanent,
synthetic,
3D, non-
game-
centric.
A world where virtual worlds Social Comparative definition
combine immersive VR with virtual Unclear term
physical actors, objects, world, Conflation bet th
interfaces, and networks in a immersive on atlond _etvyeen te
82. [b-Huggett] future form of the Internet; A VR, physical | cONceptand Its Impacts
social virtual world that parallels | actors, Lack of parsimony
and replaces the real world. objects,
interfaces,
networks.
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Source Definitions Keywords Cor;%iﬁlt:r?é:(lgmy
The conceptual environment in Users, Unclear term
83. [b-De Decker] which users of networked networked | conflation between the
interaction.
Stunning mixed reality digital Mixed Unclear term
space inside the physical world, reality,
84, [b-Siyaev] interacting in millions of 3D Q|g|tal space,
virtual experiences. interaction,
3D virtual
experiences.
A next-generation virtual world Virtual Comparative definition
85. [b-Dowling] built on blockchain. world, Unclear term
blockchain.
The world that the users, as Avatars, Unclear term
avatars, can interact with each interaction, | conflation between the
86. [b-Duan] other a_nd software applications in softv_varg concept and its impacts
a 3D virtual space. applications,
3D, virtual
space.
10 Results

10.1 Keyword analysis from definitions

All the definitions (presented in Section 4 and the ones listed on Annex 1) were analysed to identify
the top keywords and characteristics of metaverse. Some words such as “metaverse” are implicit and
mentioned in almost every description, and hence these words have not been captured explicitly as a

separate keyword.

A total of 50 keywords were identified which appeared to have multiple references across all the
studied definitions and suggest key terms that accompany the definition of the metaverse. There was
a total of 726 instances within the examined documents (1.732), which are presented in the following
figures (Figure 12 and Figure 13).
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Figure 13 — Keywords extracted from the Scopus dataset
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These are captured and presented below in a table to reflect the relative contribution/number of times
that these keywords were repeated across all the 100+ definitions. Table 6 reflects a quantitative
analysis of different keywords and the number of occurrences that these keywords had from the
documents studied (as detailed in Annex 1). The keywords are grouped in categories that are
explained in the next section (Table 7), and different colours are used only for visualization purposes,
to depict these groups.

Table 6 — List of keywords, occurrences and relative percentage

Keyword Total % Occurrence
Occurrences
Systems/System 41 5.8%
Model/Unified Model 36 5.1%
Virtual Worlds/Worlds 22 3.1%
Framework 13 1.8%
Environments 10 1.4%
Networks 9 1.3%
Communication 8 1.1%
Scale 6 0.8%
Architecture 3 0.4%
Classification 3 0.4%
Composite 3 0.4%
Determinants 3 0.4%
Channel 2 0.3%
Complexity 2 0.3%
Virtual Reality/Reality 59 8.3%
Technology/Technologies 43 6.1%
Augmented Reality 21 3.0%
Blockchain 20 2.8%
Internet 18 2.5%
Online 16 2.3%
Big data 14 2.0%
Information 10 1.4%
Artificial Intelligence 8 1.1%
Digital Twin 6 0.8%
Simulation 5 0.7%
Social media 5 0.7%
Algorithm 4 0.6%
Parallel Intelligence 3 0.4%
Platform 3 0.4%
Sense 2 0.3%
Triboelectric nanogenerator 2 0.3%
Wave 2 0.3%
Challenges/Future 24 3.4%
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Acceptance/Technology Acceptance

Opportunities/Values
Experience
Impact

Adoption
Students/Student
Intention
Engagement

Life

Self

Behaviour
Benefits
Evolution

Skin

Dynamics
Emotion
Motivation
Pressure
Responses
Competition
Gender
Older-adults
Trust
Education/School
Care
Gamification/Games
Identification
Recognition
Science
E-commerce
Industry
Knowledge
Service

Video

Activity Recognition
Covid-19

Disease
Simulation
Chemistry
Decision making
Mixed-methods research
Sustainability

FGMV-02 (2023-10)
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1.7%
1.4%
1.3%
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1.1%
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0.8%
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0.6%
0.6%
0.4%
0.4%
0.4%
0.4%
0.4%
0.3%
0.3%
0.3%
0.3%
1.8%
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0.7%
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0.6%
0.6%
0.6%
0.6%
0.4%
0.4%
0.4%
0.4%
0.3%
0.3%
0.3%
0.6%



Reconstruction
Climate
Consumption
Green
Temperature
Security
Context
Navigation
Search

Design
Performance
Management
Resource-allocation
Efficiency
Implementation
Innovation
Optimization
Quality
Estimation
Risk
Validation

10.2 Keyword grouping
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0.4%
0.3%
0.3%
0.3%
0.3%
1.1%
0.6%
0.4%
0.3%
2.1%
1.5%
1.0%
0.7%
0.4%
0.4%
0.4%
0.4%
0.4%
0.3%
0.3%
0.3%

The above key terms are classified in the table below in logical groups according to their context and
to their classification that was performed by the bibliometric analysis. Different colours are used to
depict them and associate each category with the corresponding key terms included in the previous

section (Table 6).

Table 7 — Logical groupings

Category % Occurrence
Conceptualizing & architecture 22.7
Technology 33.9
People & Society 19.7
Business and Services 10.8
Environment 2.1
Application Features 2.4
Implementation, Governance & Management 8.3

10.3 Important terms to be included in a standardized definition

Based on all the analysis performed above, using the key categories and principle key word indicators,
the following are 24 key terms which should be included in a standardized definition for metaverse.

e System .

Big data

Services
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e Model e Information e Industry
e Virtual Worlds o Digital o Values/Opportunities
e Unified o Challenges o Sustainability
e Reality (AR/VR/XR) e Acceptance e [Ecosystem
e Immersive o Opportunities/Values o Design
e Internet o Experience o Management
e Blockchain « Interactions o Performance
11 Recommended definition

11.1 Criteria for definition

Based on the previously presented analysis of over 150 definitions of metaverse, it was found that
the following criteria best define metaverse:

Key categories or groups

= Conceptualizing & architecture

= Technology

= People & Society

= Business and Services

= Environment

= Application Features

= Implementation, Governance & Management

Key terms to be included

A set of 24 key terms were identified as essential to be included in the standardized definition for
metaverse. This list is provided in a separate document that is developed within the FG-MV WG,
under the Terminology and Definitions Task Group.

11.2 Specification Properties

Based on the above findings, please find below some considerations related to “metaverse”,
including the fact that that it can be considered as an Internet-based ecosystem of virtual worlds that
utilizes emerging ICT (i.e., different types of reality systems, for example, virtual, augmented,
extended, mixed, Al, blockchain) in a manner that:

1. Generates new types of digital experiences for the users (e.g., purchases, visits,
entertainment, participation in shows).

2. Offers a new digital space where people can perform their digital transactions (e.g., social,
monetary, entertainment, gaming, education) with other people (human-to-human) or with
digital agents (human-to-machine).

3. Simplifies and enhances the efficiency of digital transactions with the availability of new
types of human-computer-interaction environments.

4. Enables new digital product development and new digital service delivery for the
organizations (public and private).

5. Generates new value opportunities (monetary, social, and public) for the organizations that
utilize it.

6. Establishes new types of social connections between individuals and organizations.
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12 Conclusions
This Technical Report provides an insight into what is meant by metaverse and the underlying key
terms.

= This Technical Report studied and analysed approximately 150 existing definitions of metaverse
from various sources to determine a common theme identifying metaverse.

= |n addition, this Technical Report identified key terms and categories which should be considered
for metaverse.

= A list of 98 key terms were analysed, and 24 selected to be included in a standardized definition
were also identified.

= Although this Technical Report is based on scientific and secondary data sources, it can be
extremely useful for understanding the concept of metaverse.
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Annex 1 - Definitions of metaverse

*Details of references are provided in bibliography.

Category

Definitions/Features

Key concept/
Keywords

Source

Corporate

An integrated immersive
ecosystem where the barriers
between the virtual and real
worlds are seamless to users,
allowing the use of avatars

and holograms to work, interact
and socialise via simulated
shared experiences.

The metaverse is the next
evolution in social connection
and the successor to the mobile
Internet.

Like the Internet, the metaverse
will help you connect with
people when you aren’t
physically in the same place and
get us even closer to that feeling
of being together in person.

social connection
and the successor
to the mobile
Internet, holograms

[b-Meta]

Corporate

The term “metaverse” is attached
to a variety of applications and
digital environments related to
education, health care,
entertainment and social
interactions, accessible via both
new technologies such as
augmented reality (AR)/virtual
reality (VR) headsets and older
ones like desktop-based system

augmented reality
(AR)/virtual reality
(VR) headsets

[b-Economist &

Meta]
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The metaverse thus allows its immersive [b-Purdy]
users to have an immersive experience, avatars
experience in a virtual
environment, in which they can
interact with each other, conduct
business and forge social
connections through their virtual

Academic | “avatars”

The metaverse is an ubiquitous virtual [b-Weinberger]
interconnected web of ubiquitous | worlds, avatars,
virtual worlds partly overlapping | immersive,
with and enhancing the physical | scalable,
world. These virtual worlds synchronous and
. enable users represented by persistent
Academic

avatars to connect and interact
with each other, to experience
and consume user-generated
content in an immersive,
scalable, synchronous and
persistent environment

environment

FGMV-02 (2023-10)
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Corporate

The next platform will be even
more immersive — an embodied
Internet where you are in the
experience, not just looking at it.
We call this the metaverse, and it
will touch every product we
build.

The defining quality of the
metaverse will be a feeling of
presence — like you are right
there with another person or in
another place. Feeling truly
present with another person is
the ultimate dream of social
technology. That is why we are
focused on building this.

In the metaverse, you’ll be able
to do almost anything you can
imagine — get together with
friends and family, work, learn,
play, shop, create — as well as
completely new experiences that
do not really fit how we think
about computers or phones
today.

immersive — an
embodied Internet,
feeling of presence

[b-Zuckerberg]

Academic

Commonly, the metaverse is
regarded as a fully immersive,
hyperspatio-temporal, and self-
sustaining virtual shared space
blending the ternary physical,
human, and digital worlds.

immersive,
hyperspatio-
temporal, self-
sustaining virtual
shared space

[b-Wang]

Academic

It provides an immersive
experience based on augmented
reality technology, generates a
mirror image of the real world
based on digital twin technology.
Characteristics of the Metaverse
are identified: 1)
multitechnology convergence; 2)
sociality; and 3) hyperspatio-
temporality.

augmented reality
technology, digital
twin

[b-Ning]
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Academic

The metaverse is an
interconnected web of ubiquitous
virtual worlds partly overlapping
with and enhancing the physical
world. These virtual worlds
enable users who are represented
by avatars to connect and
interact with each other, and to
experience and consume user-
generated content in an
immersive, scalable,
synchronous, and persistent
environment. An economic
system provides incentives for
contributing to the metaverse.

immersive,
scalable,
synchronous, and
persistent
environment

[b-Weinberger]

Media

Metaverse, a term first coined in
science fiction: is a combination
of the prefix “meta”, meaning
beyond, and “universe”.

It refers to shared virtual worlds
where land, buildings, avatars
and even names can be bought
and sold, often using
cryptocurrency. In these
environments, people can
wander around with friends, visit
buildings, buy goods and
services, and attend events.

cryptocurrency,
shared virtual
worlds

[b-Reuters]

10.

Academic

Metaverse seamlessly integrates
the real world with the virtual
world and allows avatars to carry
out rich activities including
creation, display, entertainment,
social networking, and trading.
Thus, it is promising to build an
exciting digital world and to
transform a better physical world
through the exploration of the
metaverse.

virtual world

[b-Yang]
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11.

Academic

The economy is the fundamental
component of the metaverse. The
metaverse economic system is
composed of four parts: digital
creation, digital asset, digital
market, and digital currency,
whose exploitation will lead to
the transformation of the
conventional economy.

e Digital Creation is the
foundation of the
metaverse.

e Digital Asset has the
hidden property, which is
the precondition of trade.

e Digital Market is the
fundamental place in
which avatars can trade
to have income like in the
physical world.

e Digital Currency is the
media in metaverse with
which the avatars can
finish the trade and
exchange. While in the
metaverse, fiat currency
cannot satisfy the
demands of the
development of the
metaverse due to the high
cost of the legal currency
system.

digital creation,
digital asset, digital
market, and digital
currency

[b-Yang]

12.

Academic

The metaverse has been
recognized as being the next
generation of social connection.
It refers to a created world, in
which people can “live” under
the rules defined by the creator.

next generation of
social connection

[b-Farjami]

13.

Academic

A metaverse could be fully or
partially virtual; for example, it
could be a fully virtual world
like a virtual reality (VR)
system, or a partially virtual
world like the use of augmented
realty (AR) in real-world
contexts

VR, virtual

[b-Avila]
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Category Definitions/Features Keywords Source
Shared online space that Shared online [b-Sparkes]
14, Academic | incorporates 3D graphics, either | space, 3D
on-screen or in virtual reality.
Metaverse is a new type of Internet application | [b-Ning]
Internet application and social and social form,
form that integrates a variety of | multi-technology,
15. Academic | new technologies. It has the sociality, hyper
characteristics of multi- spatio-temporality
technology, sociality, and hyper
spatio-temporality.
The metaverse will not take ecosystem of [b-Golf-Papez]
place inside one or more locked | interconnected,
virtual worlds but rather will shared digital and
permeate every aspect of physical
everyday life, seamlessly environments
blending digital and physical
realities and dissolving
perceptions of the traditional
dichotomy between purportedly
16. Academic real (i.e_., physicgl) and false (i.e.,
synthetic) experiences.
Accordingly, the metaverse is an
ecosystem of interconnected,
shared digital and physical
environments that can be
experienced synchronously,
persistently, and interoperably,
and in which physical and
technology-enhanced realities
are seamlessly combined.
In the metaverse, physical and cognitive, [b-Golf-Papez]
digital worlds converge to form a | emotional,
new, fundamentally enhanced behavioral,
experience of reality. In this new | sensorial, and
reality, value is predicated on social responses
developing synthetic customer
17. Academic | experiences (SCx) — that is,

natural or physical customer
experiences (PCx) extended
through technology so as to
enhance customers’ cognitive,
emotional, behavioral, sensorial,
and social responses.
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18.

Internet

Metaverse is a compound word
of transcendence meta and
universe and refers to a three-
dimensional virtual world

where avatars engage in
political, economic, social, and

cultural activities. It is widely
used in the sense of a virtual

world based on daily life where
both the real and the unreal
coexist.

virtual world

[b-Wiki]

19.

Academic

Metaverse can be divided life-
logging, mirror world,
augmented reality, and the
virtual world according to
whether the implemented space
is reality oriented or virtual-
centred, and whether the
implemented information is
external environment
information-centred and
individual-centred.

reality oriented,
virtual-centred,
information-
centred, individual-
centred

[b-Lee]

20.

Corporate

The metaverse is a collection of
immersive, collaborative, and
interactive environments that
span digital and physical worlds
and enable us to create,
exchange, socialize and learn.

immersive,
collaborative,
interactive

[b-BCG]
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21.

Academic

1. A metaverse is a combination
of virtual worlds and augmented
real worlds. They are not closed
systems but linked with each
other and with reality.

2. A metaverse is a social
medium in which people can
interact, communicate,
collaborate, but also trade and
own property.

3. A metaverse is persistent and
long-lasting but can also include
temporally limited sessions.

4. A metaverse is an integrated
system that entails and utilizes
XR- and other technologies. This
requires utilized components to
be as open and interoperable as
possible, ideally using open
standards.

5. In addition to getting
immersed in virtual worlds (VR)
and augmented real worlds
(AR/MR), capturing the state of
the user and the real environment
are key actions for metaverse
applications.

6. Metaverse participation is
multi-modal and can be
accomplished with varying
intensities and representations,
such as embodiment through
avatars. Participants can
seamlessly change the form and
intensity of their participation.

7. A metaverse is tightly coupled
with reality. Information,
actions, and interactions can be
exchanged between both worlds,
real and digital, and can
influence each other. Using
digital twins allows for
cooperative interactions with
things in the real and virtual
world.

virtual worlds and
augmented real
worlds, social
medium, integrated
system, VR/MR,
avatars, digital
twin, real and
virtual worlds.

[b-Buchholz]
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22,

Media

1. A virtual world: this is, in my
opinion, the most important
characteristic of a metaverse.
You could explore it using a
computer, gaming console,
mobile, wearable technology or
other device, experiencing 3D
graphics and sound along the
way. The idea is that this makes
you feel more present in the
metaverse, and presumably less
present in the everyday world
(where your body stubbornly
remains).

2. Virtual reality. You need a
virtual reality headset for this.
The idea here is that you become
immersed in the virtual world, so
you feel even more present — at
least until you bump into
something that remains in the
everyday world, like the coffee
table.

3. Other people. The metaverse
is social. There are lots of other
people there, represented as
avatars. Some of these avatars
might be bots, virtual agents and
manifestations of artificial
intelligence. You can hang out
with the other people or even do
things together. The social aspect
is likely to be central in
Facebook’s metaverse given its
history as a social network.

4. Persistence. This means the
virtual world is available
whenever you want to visit it.
You can change it by adding
new virtual buildings or other
objects and importantly, the
changes remain in place next
time you visit. You might be
able to take up residence and
own a bit of it. The metaverse
will rely on your user-generated
content — your digital creations
and personal stories — in the
same way social media does
today.

virtual reality,
persistence,
connection

[b-Benford]
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5. Connection to the real world.
In some visions of the
metaverse, the virtual stuff in the
virtual world actually represents
real stuff in the real world. For
example, you might fly a virtual
drone in the metaverse to steer
an actual drone in the real world.
People talk about the real and
virtual as being “digital twins”.

23.

Media

The metaverse is a network of
always-on virtual environments
in which many people can
interact with one another and
digital objects while operating
virtual representations — or
avatars — of themselves. Think of
a combination of immersive
virtual reality, a massively
multiplayer online role-playing
game and the web.

There are three key aspects of
the metaverse: presence,
interoperability and
standardization.

e Presence is the feeling of
actually being in a virtual
space, with virtual others.

e Interoperability means
being able to seamlessly
travel between virtual
spaces with the same
virtual assets, such as
avatars and digital items.

e Standardization is what
enables interoperability
of platforms and services
across the metaverse.

always-on virtual
environments,
avatars, immersive
virtual reality,
presence,
interoperability,
standardization

[b-Ratan]
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24,

Academic

The term metaverse is
sometimes used in conjunction
with the term web3, as well as
technologies such as blockchain
or distributed ledger.

The metaverse is considered as
an open combined system that is
linked with the reality. This
requires digital identities for
both, the objects in the reality as
well as the metaverse, as well as
means for the transfer and
exchange of assets between
different metaverse worlds.

The metaverse as a social
medium for trading and owning
properties requires a notary and
clearinghouse that can be easily
realized by appropriate smart
contract.

Web3, digital
identity,
blockchain, social
medium

[b-Buchholz]

25.

Corporate

The metaverse is an all-digital
layer of reality that floats above,
around, and throughout the
features of the real world — or, in
some definitions, is entirely
separate from it.

All digital layer

[b-Sullivan]

26.

Corporate

Qualcomm views the metaverse
as an ever-present spatial
Internet complete with
personalized digital experiences
that spans the physical and
virtual worlds, where everything
and everyone can communicate
and interact seamlessly. People
will access the metaverse
through any computing device—
smartphone, PC, AR/VR device,
etc.—as a portal to a virtual
presence that mirrors aspects of
real life. In the metaverse,
unlimited users and businesses
can explore, create, socialize,
and participate in a wide variety
of communities, daily
experiences and economic
activities in 2D and 3D.

Special Internet,
unlimited users, 3D

[b-Swart]
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217.

Corporate

The metaverse is almost like The
Truman Show. Only, instead of
walking into a television set, you
walk into the Internet and
explore any number of different
realities. It is the tech moguls’
dream of re-coding the DNA of
society. But will we feel more
connected? Or lonelier than we
are today?

Different realities,
Internet

[b-Ragavan]

28.

Corporate

We imagine the metaverse as
reality made better, a world
infused with magic, stories, and
functionality at the intersection
of the digital and physical
worlds. Through it, we think
there is the potential to make
people and society better by
nudging us to get out, exercise,
and rediscover the physical
world around us.

magic, stories,
functionality

[b- Sullivan]
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29.

Corporate

The metaverse is a set of virtual,
three dimensional spaces where
you can share immersive
experiences with other people
even when you can’t be together.
It will be inherently social; you
will be able to hang out with
friends, collaborate with
colleagues, learn, shop and
create — among other things. The
metaverse isn’t just VR! Those
spaces will connect to AR
glasses and to 2D spaces like
Instagram. And most
importantly, there will be a real
sense of continuity where the
things you buy are always
available to you. Today, much of
what you buy on the Internet is
inside a single app, website, or
game. You might buy a custom
skin for your gaming avatar, but
you cannot take it with you when
you move to a new space. In the
future, you will be able to buy
goods and services and have
them available to you in the
metaverse more broadly — and
for creators, this can open up
new ways to build a meaningful
business.

virtual three
dimensional spaces,
sense of continuity

[b-Meta]

30.

Industry
association

The metaverse will be an infinite
realm that blankets both the
physical and virtual worlds. At
its core will be a self-contained
economy that allows individuals
and businesses to create, own or
invest in a range of activities and
experiences. Like the Internet, it
will not be just one thing but
several layers of different
technologies, products and
languages.

infinite realm,
different
technologies,
products and
languages

[b-Consumer
Technology
Association]
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31.

Corporate

The vision of bridging physical
and digital realities is about
inhabiting an interface, where
the metaverse is the spatial
version of the Internet . . .
Ideally, the metaverse is highly
customizable and as separate or
integrated into our physical
realities as necessary — and
desired. Therefore, the metaverse
experience can be altered from
the individual’s point of view
and shaped or curated by any
number of agents — whether
human or A.l. In that sense, the
metaverse does not have an
objective look beyond its
backend. In essence, the
metaverse, together with our
physical locations, forms a
spatial continuum. The very
materials of the metaverse are
mathematics and imagination, so
we should expect buildings or
garments made here to function
in new, more ambitious, and
inspired ways than their
counterparts in the physical
world. After all, there is more
than one way to skin a city when
the only limitation is the
computational cost per second.

spatial version of
the Internet, maths
and imagination,

[b-Global
Architecture And
Design Firm
CallisonRTKL]
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*The metaverse has the potential | extended, [b-Dwivdedi]
to extend the physical world augmented, virtual
using extended, augmented, and | reality
virtual reality technologies. technologies,
I . . . interactive virtual
eInteractive virtual environments .
and immersive games are environments,
considered as antecedents of the | MMersIve.
metaverse.
32. AcademiC | «The transformative impact of
the metaverse as well as societal
effects relating to social
interaction factors from
widespread adoption.
Sectors potentially impacted by
the metaverse include marketing,
education, tourism, and health
care.
The metaverse as a virtual reality | VR, utilize Internet, | [b-Joshua]
. (VR) space that utilizes Internet | avatars, software
33. Academic . .
and augmented reality (AR) via | agents
avatars and software agents.
The metaverse has been a new iteration of [b-The Verge]
described as a new iteration of the Internet, VR,
the Internet that utilizes VR blockchain, avatars,
34, Media headsets, blockchain technology | integration of the
and avatars within a new physical and virtual
integration of the physical and worlds
virtual worlds.
The metaverse has been virtual reality; [b-Hwang]
recognized as being the next augmented reality
35, Academic generation of social connect_ion.
It refers to a created world, in
which people can “live” under
the rules defined by the creator
The collective, virtual and shared | collective, virtual, | [b-Zhang]
space created by the shared space,
convergence of virtually augmented reality
36. Academic enha_nced physi_cal real_ity and
physically persistent virtual
space, including the sum of all
virtual worlds, augmented reality
and the Internet.
Where communities and shared online [b-Kamin]
37 Media economies span physical and space, physical and

virtual realities, converging in a
shared online space

virtual realities
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There are three features of the shared, persistent, | [b-Hwang]
metaverse that make it quite decentralized
different from conventional VR
or AR: “shared,” “persistent,”

38 Academic anc_l f‘d'e-c_entra_lized.” Morc_aover,

' artificial intelligence (Al) is a
required technology to enable
the world of the metaverse to
work following the rules defined
by the creator.
* A combination of physical and | unified digital [b-Enders Analysis]
digital worlds — embodying a presence, high
unified digital presence into fidelity 3D,
physical and virtual lives. AR/VR, persistent
« Fully formed, high-fidelity 3p | 2nd real time,
worlds that embrace mixed Immersive an(_j
reality via AR/VR sqc]al Interaction,
digital economy,

* Always on, persistent, and real | workspace,
time. collaboration,

39. | Think Tank | « Unlimited immersive and prOdUCti\_/ity’_
social interaction that can occur | Communication
at any scale.
* A seamless digital economy
delivering creation and
marketplace opportunity.
* An advanced workspace with
new forms of collaboration,
productivity and
communications.
The metaverse industry covers a | blockchain, VR, [b-Metaverse
vast spectrum of new evolving AR, 5G, Al insider]
technologies, including
blockchain, 5G and Al. This
industry does not only rely on
only Virtual and Augmented

40. Think tank | Reality. Decentralization from

blockchain,

Connectivity from 5G, and rapid
development from Atrtificial
Intelligence are just a few of the
components of this fast-evolving
industry.
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It is a gaming platform, a virtual | gaming platform, [b-McKinsey]
retail destination, a training tool, | virtual retail
an advertising channel, a digital | destination, training
classroom, a new gateway to tool, advertising

41 Corporate digital experiences. The channel, digital
metaverse seems to be whatever | classroom
people’s imaginations dream it
to be.

42 Medi It is partly a dream for the future | future of the [b-The Verge]

. edia

of the Internet. Internet
The metaverse is an expansive expansive network, | [b-Ball]
network of persistent, real-time | persistent, real
rendered 3D worlds and time, 3D, identity,
simulations that support objects, payments,
continuity of identity, objects, entitlements,

43. Corporate | history, payments, and individual sense of
entitlements, and can be presence
experienced synchronously by an
effectively unlimited number of
users, each with an individual
sense of presence.
A seamless convergence of our | unified, virtual [b-J.P. Morgan]
physical and digital lives, community,
creating a unified, virtual transact, socialize

44, Corporate

community where we can work,
play, relax, transact and
socialize.
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The metaverse as a fundamental | advanced, [b-European
shift in our world, due to ubiquitous, critical | Parliamentary
technology becoming more mass, coming Research Service]
advanced and ubiquitous. The together, persistent,
key component is that the shift is | cohesive, shared
powered by technology and is experience,
significant and universal, having | immersive and
a strong influence across interactive
disciplines, cultures or other
barriers. The notion of a “critical
mass” of technologies ‘coming
together’ to form the metaverse
is also common.

45, Government

(1) The generalized and
significant shift across norms,
disciplines, cultures or other
barriers creates new
opportunities.

(2) Persistent, cohesive, shared
experiences give the sense of a
new “world”.

(3) Can be immersive and
interactive, but users also can
interact with it in a limited
capacity. In other words, the
metaverse is flexibly immersive.
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46.

Government

The metaverse is the product of a
technology-driven shift with
generalized impact through
persistent and adaptable digital
experiences.

Closed metaverse: A
generalised, impactful, persistent
and adaptable system touching
upon all aspects of life would be
the very meaning of success for
some of today’s more impactful
entities. This is the definition of
a closed metaverse, one that
benefits a collection of large
entities or a single large entity, at
the expense of societal good.

Open metaverse: While an
outright techno-feudal closed
metaverse is unlikely as long as
established institutions and
regulations continue to exist,
proponents of an open metaverse
argue that by utilising open
standards, an interoperable and
accessible metaverse can benefit
everyone. Central to enabling
such an open metaverse are
technologies such as blockchain,
as well as the concept of Web
3.0, or an evolution of the
Internet where information and
benefits are more decentralised.

technology-driven
shift, persistent,
adaptable,
decentralized, close
metaverse, open
metaverse

[b-European
Parliamentary
Research Service]
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47.

Government

The main technology factors of
metaverse are as follows.

« Hardware. This includes
networking, processing speed
both on servers and on edge
devices, volatile (random access
memory (RAM)) and non-
volatile (solid state drive (SSD))
memory capacity and speed,
specialized processing devices
(in particular graphics processing
unit (GPUs)), visualization
devices (screens, AR and virtual
reality (VR) headsets, combo
solutions), and location devices
(Global Positioning System
(GPS), accelerometers).

« Software. This includes
computer vision in its various
guises (analysis of the non-
animated and human interaction
context), language recognition
(speech and written), language
composition, as well as several
other applications of artificial
intelligence (Al) and machine
learning. It also includes general
advances in the realistic
rendering of 3D objects and
various blockchain-related
patterns, in particular public key
infrastructure.

e Data. This often-
underestimated part of the
technical infrastructure relates to
data from the real world, in
particular maps and other
location data.

* Integration. This includes
combinations of the above, e.g.
using advances in hardware and
software to understand the
context of an image captured and
being able to augment it, both in
real time; new and standardised
ways to interact with metaverse
objects using technology
primitives from the blockchain
space, in particular, their PKI-

hardware, software,
data, integration

[b-European
Parliamentary
Research Service]
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driven application programming
interface (API) structures

48.

Government

1. Photorealism, i.e. the degree
to which the metaverse world
resembles the physical world and
is sufficiently indistinguishable
from it, to the casual observer;

2. Immersiveness, i.e. the degree
to which users can (or must)
embed themselves inside the
world to use it, for example by
wearing a VR headset;

3. Persistence, i.e. the degree to
which the interaction experience
“follows” users in their daily
lives in an always-on fashion;

4. Data ownership, i.e. the
degree to which users own the
assets they possess in the virtual
world (e.g., avatars, objects,
land) and can take them off the
metaverse to be used in other
virtual worlds;

5. Openness, i.e. the degree to
which the virtual world is open
to developers to create new
spaces, experiences, objects and
applications;

6. Censorship resistance, i.e. the
degree to which users can be
prohibited from accessing the
virtual world, restricted in their
experiences or expelled from the
metaverse, by a centralised
authority who “owns” and
controls the world.

photorealism,
immersiveness,
persistence, data
ownership,
openness,
censorship
resistance

[b-European
Parliamentary
Research Service]

49.

Corporate

The metaverse is not 3D or 2D,
or even necessarily graphical; it
is about the inexorable
dematerialization of physical
space, distance, and objects. The
metaverse is the moment in time
where our digital life is worth
more to us than our physical life.

inexorable
dematerialization
of physical space,
distance, objects

[b-Radoff]
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50.

Academic

The metaverse is likely to be the
default interaction model for the
Internet in the coming decades.

default interaction
model for the
Internet

[b-The Open
Metaverse
Initiative]

51.

Think tank

1. Immersivity. The development
of new augmented reality/mixed
reality (AR/MR) technologies
that effectively overcome current
technical obstacles would be a
strong accelerator of new usages
in the coming years. In the same
way that smartphones made the
digital economy shift from
computers to mobiles, we
believe that user-acceptable
AR/MR glasses would drive a
similar shift from screen to
metaverse.

2. Interoperability.
Interoperability is essential to
provide a true seamless
experience to users and to allow
them to share resources,
irrespective of their access
platform. However, due to
diverging interests between
vendors, users, and other players
in the value chain, there is no
guarantee that this will be
achieved.

3. Abundance. In the physical
world, scarcity drives the value
of assets in a market economy.
In the traditional digital
economy, since a digital file can
be duplicated at no cost, scarcity
was reintroduced artificially
through systems such as digital
rights management. In a virtual
world with blockchain and non-
fungible tokens (NFTSs), a new
economic paradigm of
“abundance” may appear,
implying a more fundamental
value shift from physical assets
to experience and, perhaps,
status. The extent to which this
will happen, and its implications
for business, are uncertain.

immersivity,
interoperability,
abundance

[b- Little]
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52,

Think tank

The metaverse is the concept of
an immersive, interactive virtual
world. It would be accessed by
people using new digital
technologies like virtual reality
(VR) headsets and sensors.

When people enter the
metaverse, they would be able to
interact with each other in
different ways and take part in
entertainment, social,
professional and other
experiences.”

immersive,
interactive, virtual,
VR

[b-Global Counsel]

53.

Corporate

An evolution of the Internet that
enables a user to move beyond
browsing to inhabiting and
participating in a persistent
shared digital experience that
spans the spectrum of
immersion.

persistent, shared,
immersion

[b-Accenture]
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54,

Think tank

The metaverse will be an
evolved version of the Internet,
one that is a social an immersive
real-time blend of our physical
and digital lives.

The main characteristics of
metaverse definition:

e Immersive: our digital
and physical lives will be
blended seamlessly.

e Interoperable: virtual
assets, data and identities
will be usable across
individual experiences.

e Persistent: the metaverse
will exist regardless of a
time and a place. It
cannot be turned off and
is readily available in real
time.

e Infinite: there are no
fixed boundaries-only
those that are created
purposefully.

e Social: we will be able to
socialize, work, transact,
play and create, with few
limitations.

e Economical:
cryptocurrency and
blockchain ownership
paradigms will enable
true virtual economies
across metaverse
experiences.

e Decentralized: the
metaverse will be more
open and decentralized
(web3-enabled) than
today’s Internet platform.

immersive,
interoperable,
persistent, infinite,
social, economical,
decentralized

[b-Heider and
Valentin]
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Key concept/

Category Definitions/Features Keywords Source
While there is no agreed upon expansive network, | [b-Meta]
definition of the metaverse, one | digital space, 3D,
way to think about it is as an augmented, virtual,
expansive network of digital mixed reality
spaces, including immersive 3D
experiences in augmented,

55 Corporate virtgal, and mixed reality, that
are interconnected and
interoperable so you can easily
move between them, and in
which you can create and
explore with other people who
aren’t in the same physical space
as you.
The metaverse isn’t a single connected [b-Open Metaverse
firm or organization’s product or Interoperability
Industry
56. . space, or even all of them Group]
association o
together — it is the way they are
connected.
In addition to collaboration and | collaboration, [b-Christensen]
technological advances on a sophisticated
massive scale, the metaverse is telecoms
going to require elevated user infrastructure,
experience, sophisticated human-machine
telecoms infrastructure, and interface, AR, VR,
human-machine interfaces. Some | XR, blockchain,
of these components are already | NFTSs, tokens
well advanced, while others still
need to be created and
57. Think tank | developed. Augmented reality

(AR),13 virtual reality (VR),14
mixed reality (MR), extended
reality (XR), blockchain, and
non-fungible tokens (NFTs or
“tokens”) are fledgling
technologies of today that are
expected to be the backbone of
the metaverse or of social and
economic activity within the
metaverse.

56

FGMV-02 (2023-10)




Category

Definitions/Features

Key concept/
Keywords

Source

58.

Internet

The Internet is considered as an
imaginary area without limits
where you can meet people in
virtual reality (= images and
sounds, produced by a computer,
that seem to represent a real
place or situation):

The metaverse is a virtual world
where humans, as avatars,
interact with each other in a
three-dimensional space that
mimics reality.

virtual reality,
avatars, 3D

[b-Cambridge
Dictionary]

59.

Industry
association

Interoperability is the bedrock of
the metaverse, to enable multiple
disruptive technologies to work
together, to build bridges
between applications to scale
beyond a series of disconnected
silos, and to evolve a platform
that is open and inclusive for all.

interoperability,
platform, inclusive,
open

[b-Metaverse
Standards Forum]

60.

Internet

Metaverse generally refers to the
concept of a highly immersive
virtual world where people
gather to socialize, play and
work.

highly immersive,
virtual

[b-Merriam-
Webster]

61.

Industry

The metaverse is a digital reality
that combines aspects of social
media, online gaming,
augmented reality (AR), virtual
reality (VR) and
cryptocurrencies to allow users
to interact virtually. Augmented
reality overlays visual elements,
sound, and other sensory input
onto real-world settings to
enhance the user experience. In
contrast, virtual reality is entirely
virtual and enhances fictional
realities.

digital reality,
social media,
online gaming, AR,
VR,
cryptocurrencies

[b-Investopedia]
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62.

Academic

Metaverse, proposed network of
immersive online worlds
experienced typically through
virtual reality or augmented
reality in which users would
interact with each other and
purchase goods and services,
some of which would exist only
in the online world. Builders of
metaverse technology consider it
to be the next step in the
evolution of the Internet after
early 21st century developments
such as smartphone applications
and social media.

network,
immersive, VR, AR

[b-Gregersen]
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