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= The metaverse is a persistent,

Metaverse market players, interconnected, virtual environment where
Growth prediction & outlook we can work, shop, play, socialize, entertain

MARKET PLAYERS

Disney patents metaverse
technology for theme
parks that would track

MVIDIA brings Millions
More Into the Metaverse
With Expanded Omniverse

Epic Games raised $1
billion in funding towards
its own vision in

Google US tech giant will
pour S40M via private

Microsoft announced that
it will launch Mesh for

Social media
giant has said it will spend

more than 510 billion to
build out its vision for
Metaverse

Microsoft Teams, the
firm's videg-conferencing
platform, which will be the

placement in Ennoconn, as
the iPhone supplier
continues to dream big for

Metaverse

Platform

visitors while projecting
personalized 3D images for
them.

metaverse.
Goo EPIC

f = 7 ,_ o
GROWTH PREDICTION

$800b

Bloomberg say by 2024,
Metaverse may reach $800 the metaverse to be an 58
billion market, next tech trillion addressable market
platform with a compound 500N

annual growth rate of 13.1%

gateway to the metaverse.

< ‘Dienep

Next big

Markets Insider reported

that Morgan Stanley in a note

| to its investors identifies the
metaverse theme as the next
big investment opportunity

 Inevitable
The Washington Post

The next version of the i

51t

Grayscale Investments
Crypto giant estimated
Metaverse Is A S1 Trillion
Revenue Opportunity

S8t

Morgan Stanley expects

Internet is often described as
the Metaverse. The
Metaverse is inevitable.




Trends and motivating factors explaining the recent hype around the metaverse

> People are spending more and more time in the

virtual world > Increased adaption of blockchain technology and

acceptance of cryptocurrencies such as Ethereum

> Increasing importance of our digital life becoming a BlOCkChain N . ..
part of our identity (gaming, social interaction, ?nql.Bltcodm :av.e bo?sh:i_? deccclar;'fr-allzlatlon and
events, education) Tech nology acilitated the rise o s and digital assets

> The pandemic as a disrupting factor has boosted the
pace of digitalization

P » Technologies like natural language
Artificial processing, facial recognition and data
analytics are becoming more readily

Metaverse Intelligence & available.

Analytics > Implementing Al & machine learning in
the metaverse will significantly enhance
the overall UX

> Latest achievements in VR, AR and
haptic technologies foster the
implementation of cybernetics for
more realistic immersion into the
virtual world

> Continued growth, accessibility and enhancement of PrOCESSing, > Technological advancements in the increase in
processing power and user experience . . . . - B
An imation & Acceleratl ng connection speed and improvements in latency
> Stronger processors enable metaverses to support . . > 5G and Edge Computing will allow users to interact
el L e e el LB el Sl EXpe rience COn neCt|V|ty within the metaverse with high quality streaming from

contribute to an immersive user experience any location around the globe

Development

Source: EY Analysis EY



Meta Core Concepts

Interoperability

® Interoperability refers to a user’s ability to create virtual
experiences, possessions and identities that will persist
across multiple platforms. [1s]

e |naninteroperable model, you will easily
traverse between virtual
environments and platforms.

e In this model, no one company owns,
controls or mediates the metaverse.

Decentralization

Decentralization is the idea that the metaverse will not

be regulated or run by a single corporation or individual.
[16]

“We expect that ultimately, there will be only one
metaverse in the same sense that there’s only one ®

internet. No single company will own, control or
develop all the necessary technology or build its

&/

own metaverse or the metaverse as a whole.” —
Gartner [17]

Immersion

® |Immersion is the act or instance of complete engagement
or involvement in a practice, exercise
or state of being. [1s]

® |Immersion describes the depth of
user experience; particularly how
virtual environments create profound
impressions of engagement,
authenticity and realism.

Persistence

Persistence refers to the continuity of user experience across
various platforms and environments;

the continuity of digital assets, commodities

and accoutrements regardless of

environment. [19]

The metaverse will provide persistent,
decentralized, collaborative and
interoperable social and professional
experiences and business opportunities. -

EY
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Non-technology companies moving into the metaverse

N ire

Insurtech Yulife (Life
insurance) created their
Yuniverse, a virtual world build
around the Yulife app that

Adidas collaborated with
Bored Apes Yacht Club
creating its own NFT - ‘Into the

7

NIKE acquired NFT start up
RTFKT specializing on creating
virtual footwear and digital

%i’sﬂep

Disney submitted a patent
technology for a theme park
metaverse, tracking individual

SAMSUNG

Samsung launched Samsung
837X, an immersive metaverse
experience in Decentraland

J.PMorgan

JP Morgan opened a lounge in
Decentraland, becoming the
first bank to enter the

Metaverse’ granting owners of collectibles park visitors to personalize the modeled on the physical metaverse
uses gamification to boost the NFT to claim physical projections by projecting 3D flagship store in New York City
wellness and health of its merchandise and access to images and virtual effects onto offering users quests, product
users improving the appeal of virtual metaverse experiences physical spaces drops, events and NFT prizes
insurance products
12/2021 02/2022
2021 12/2021 01/2022
02/2022
e HSBC <>
VERSACE

American Express already filed
trademark applications to
register its name, logo, and
slogans for a range of banking
services in the metaverse.

Heineken launched a virtual
beer, Heineken Silver, in the
worlds first virtual brewery in
Decentraland as part of their
marketing campaign

Tintra announced the launch
of the world’s first Web 3.0
banking platform by using
metaverse and blockchain
interoperability, transparency
via cryptographic mechanisms,

IMA Financial Group
announced the launch of IMA
Web3Labs, an insurance and

risk management research and
development facility in the
metaverse; IMA Web3Labs will

HSBC announced to acquire
land in The Sandbox
Metaverse to create inclusive,
educational and accessible
experiences with Sandbox

Versace has filed a trademark
application aiming to offer
virtual clothing, eyewear and
jewelry, stores featuring
virtual goods and NFTs /

users crypto collectibles
as well as blockchain-based initially research risk
verification tools. mitigation specific to NFTs
03/2022 03/2022 03/2022 03/2022 03/2022
03/2022

Source: EY Analysis, Cointelegraph, Finextra, Fintech Magazine, Bevindustry, Nike, Adidas, Yulife, Insurance Business Magazine, Cryptoflies

EY




All conversion of physical space, distance and objects, including games, VR software,

WhO W|” bU||d the Metaverse? - - virtual assistants, virtual events.

Metaverse gateways, Social, Economy

ROBLEX &IGJ3S5EIN  FORTNITE

Layer which introduces people to new experiences. Inbound like community driven
content and outbound including advertising and notifications.

WhO bu | It the Web we Dﬁi'sc_ov._ery Metaverse gateways, Social, Adtech
have today? Eve ryone_ Stadium 13 9 Decentraland (@ BIDSTACK
All of the technology creators use to craft; editors, tools, templates and marketplaces.
. . Met t , E
The Metaverse will not be a single Creator economy [V
' mE=tt B payPal  coinbase

experience, company, or technology
_ H Technology to enter into and manipulate 3D spaces or to augment the real world with

rather d dyn amic eCOSySte m Of more information and experience (3D engines, geospatial mapping, object recognition,

. . voice and gesture recognition, data integration from devices and biometric from people).
ma ny metave rse_ platforms' Spatlal comDUtlng Avatar and identity, Artificial intelligence, Visualisation and digital twin
technology and infrastructure areal @ <
providers, financial services,

Structure of the metaverse where it is not controlled with single entity. All decentralisation
deve | opers, creators b ran dS users technologies like DeFi and distributed computing.
p ’ ’ ’ ’

Decentralisation Decentralised infra
Polkadat. @enun —

SOLANA

and many others.

All the hardware enabling interaction with the metaverse. Phones, VR sets,
AR sets, wearables.

Human |nte|’fa ce User interface & Immersion
g oot @y oculus  <J

Technology which enables our devices to connect to the network and delivers content.
5G, miniaturisation of processing units and sensors, efficient batteries.

Infrastructure Connectivity, Cloud Scalability and Hosting
EY D Google Cloud ~ verizon’ T Mobile
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Opportunities for telcos in the metaverse

Human CnnneFtivity
interface provider
hardware C“’“‘!
computing
services

ELEO e land. Opportunities ' Advanced
of new opportunities in the analytics

for operators or Al
P metaverse
1. CX below expectations ;
2. Poor new revenue streams CYbEFSECU”tv.
3. High infra investments costs . d
4. Marginal role in internet value chain ECDSYStem prwaf:",r an
: trust
partnerships Metaverse
platforms

9 | Journey to the center of the metaverse: a perspective on the metaverse and what it means for telcos



EY support client organizations to transform for Metaverse

Building the EYVerse with dot dot Client
studio for Innovation Realised Tech

Consumer

FIERACAVALLI Products

I A VEROHA DAL 1855 R

Creating the NextWave
wavespace experience in 3D

Bev Crypto/NFT

Wavespace a%\ . AB] S&:‘ Banking/Finance/
aaiaas n

MclLoren’

Automobile

Thought Leadership Transformation Zone

D) Decentraland @ TOYOTA

SGF: Metaverse showcase for visitors to learn

and experience with headsets/VR. Client FE N DI Life
Innovation realised: Metaverse Events ROMA Sciences
keynotes, breakouts, experiences

Working with Decentraland Metaverse on ﬁ::!-ﬁlﬁm"

POC funded by the foundation. Hosted a meeting for Blockchain P N EURW

40 EY people in Decentraland Cltl LI,

Supply chain / smart factory mock-up
metaverse under development

Supply chain

SOCIETE
CENERALE HSBC

Morgan Stanley

Enabler: Client engagements on NFTs
with Adidas, AB Inbev, McLaren.
Proposals into Fendi, FieraCavalli

Enabler: DeFi / digital asset thought
leadership and consulting

Building a metaverse for
a Toyota proposal

Enabler: Pamela Spence’s avatar
sends a holiday message to her team

Enabler: Parthenon team leading on
Consumer Products / Fashion

Starting discussions
with clients

EY



EY Metaverse CoE

* Hired world leading 3D designers and animators to deliver solutions in house

* Platform agnostic...can meet any client needs

A SKILLED CORE TEAM

A core team with niche skills like 3D space design,
3D animation for immersive digital worlds

[z #8°  3D Asset Creators &

~—¢ Art Director q
B(( @ Texturing experts
Low Code Platform @ Unreal

Experts Engineers

A World Unlty
Designers @ Engineers

TOOLS & TECHNOLOGIES

= ©
bﬂ AUTODESK"
¢ UNREAL

MAYA ENGINE | R
AltspaceV

Bl Microsoft

HE HoloLens
& unity \./ Ps

Vatom™
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Bloomberg says by 2024, Morgan Stanley expects Grayscale Investments Crypto
the metaverse to be
an $8t” addressable

market soon

Metaverse may reach

SBUUb” market, a
CAGR of 13.1%

giant estimated Metaverse
asa $1t1“

Revenue Opportunity

e
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— Social Financial

g Products

Values & Morals :

— s Work Clothing

— entity Events Stores/Factories
Relationships Education Health
Routines and Sports & Currency
LEt Entertainment Advertisements
MNetworking Tourism Design & Planning

Physical & Mental Gaming Real-estate
Well-being i P
-

Creativity Content Creation



Health and life sciences
Medical training simulation,
virtual prevention or awareness,
diagnosis and treatment

Virtual workforce training,
VVR-based health and safety
simulations, planning
simulations and optimizations

Education
Virtual campuses or classrooms

Retail and consumer
Metaverse-based experiences
for purchasing physical goods or
purchasing virtual goods (e.qg.,
Mike filing for patents for virtual
goods and acquiring a company
called RTFKT that creates virtual
sneakers and collectibles for the
metaverse), virtual shops and
malls with product interaction

and virtual assistant engagement

Government

Virtual offices for service
delivery and spaces for citizen
engagement

= e

Advanced manufacturing
and mobility

Production process simulation
and optimization, and product
design socialization (in the
manner of YouTube with
content)

5 | Journey to the center of the metaverse: a perspective on the metaverse and what it means for telcos

=
Real estate
Virtual real estate services,
metaverse plot sales and
development planning

Financial services

Virtual branches for service
delivery and customer care,
public relations and recruitment
spaces to engage with
stakeholders




Technologies which will power the Metaverse

Building the Metaverse

will require us to break new _\
ground in almost every core Dol l‘ :
digital technology — plus some VR and AR headsets
relatively new ones.

1! ‘F !

ikl

Gaming engines Payment and identity rails

Page 14



The journey to the metaverse for EY people to learn more could be ...
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Hold meetings as avatars on our Experience mixed reality
avatars in Teams laptops in virtual spaces in the real world

Stay abreast, innovate and progress rapidly
with the technology POCS and offerings

EY

Page 15



Peripheral

Infrastructure The metaverse infrastructure*
& =

Devices 3 Software
& . &

Content Experiences
@ &

*Edge, cloud, artificial intelligence, machine learning and blockchain

3 | Journey to thecenter of the metaverse: a perspective on the metaverse and what it means for telcos




How is the metaverse immersive?

e Virtual Reality

e A computer-generated, 3D environment that surrounds the user and responds to _
individual actions, usually by way of a head-mounted display. Engagement with ——4—
Virtual Reality (VR) often employs gesture recognition or handheld controllers to
provide body tracking and haptic feedback experiences. [9]

e Augmented Reality

e Augmented Reality (AR) integrates virtual objects into the user’s experience of the
real-world, as opposed to VR -- which exists as a simulation. AR often employs
devices to enhance real-world experience by overlaying information in the form of
text, image, audio and other virtual enhancements. [10]

REALITY-VIRTUALITY CONTINUUM

MIXED REALITY

e Augmented Virtuality

e Unlike AR, Augmented Virtuality (AV) uses a device to simulate real objects within
virtual environments. Once digitized, users can manipulate and analyze these real-
world simulations within a virtual environment. (i.e., Digital Twin) [11]

. Mixed Reality ei:i : Co;::r:ii::ion
e Also called "polyplexity", mixed reality (MR) is the merger of real and virtual worlds

to produce new environments and visualizations, where physical and digital objects
can co-exist and converge in real time. [12] ot

e
Digital Space

Blockchain

Emerging

Figure 4: The Reality-Virtuality Continuum s
Page 17 August 2022 EY Metaverse Security - Strictly Confidential Source: Alamy [13] / Info-Tech Research EY
Group [14]

208>



Example— Virtual Transformation Hub

QSR

18 EY wavespace | Marketing / BD Messaging guide, tools and resources

X Places

Welcome and Help Center
Where you first started and entered

Lobby

The entrance of T-Bay Motors

Core: Workshop Zone

Core: Transformation Zone
Core: Agile Co-Creation Zone
Capability: Experience Studio
Capability: Analytics & Insights
Capability: Supply Chain

Capability: Risk & Fraud

PR

{ Go Home

EY


https://bcove.video/3f6AjuP

The Metaverse economy is a structural trend and major companies are already
leveraging growth opportunities

Facebook CEQ Mark
Zuckerberg launched
Meta and sketched his

plans to build
Metaverse

Bill Gates disclosed his
full support to Mark
Zuckerberg’'s view and
said Metaverse will
become the future of
meetings

Mike, Inc. announced
the acguisition of
RTFKT, a virtual

sneakers and
collectibles brand to
launch next generation
of collectibles

Walmart filed new
trademarks showing its
intention to create and
sell own virtual goods,

cryptocurrencies
and NFTs

Samsung opened a
Samsung 837X virtual
store on the Ethereum-

based virtual reality
platform Decentraland

|
28 October 2021

|
07 December 2021

|
17 December 2021

|
30 December 2021

|
6 January 2022

28 October 2021
|

30 Movember 2021
|

13 December 2021
|

5 January 2022
]

18 January 2022
]

Coca-Cola launched its
own NFT collection in
July 2021. The auction
fetched $S575k

Budweiser launched its
first NFT sale featuring
1,936 unique
Budweiser digital beer
can designs. The pilot
generated $2m

Mike, Inc. announced
the acquisition of
RTFKT, a virtual
sneakers and
collectibles brand to
launch next generation
of collectibles

Walmart filed new
trademarks showing its
intention to create and
sell own virtual goods,

cryptocurrencies and
NFTs

Samsung opened a
Samsung 837X virtual
store on the Ethereum-

based virtual reality
platform Decentraland

Page 5
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The Metaverse economy skyrocketed over the last year reaching $350b in 2021

L]

Collectibles

Persistent ecosystems

e Games allowing to use NFTs in their
ecosystem (e.g. skins garments,
pets, lands, etc.)

e Immersive space in a shared virtual
universe

e Digital collectibles that exist on a
blockchain and are sold online with

cryptocurrency

e Users’ avatars can interact and
N Description construct experiences
e NFTs are objects, lands, etc.
e Fusion of the physical with the
digital and virtual layers

e Gamers can win new NFTs or
upgrade the ones they own

e Unique, rare or limited-edition copy
of a virtual or physical item with

often benefits attached e Games can be encompassed within

e Various types: digital art, card, the metaverse

image, music, video, etc.

, _ 119 Bn$ ($6b in 2020) $41b ($1b in 2020) $180b
il Market size .
%-S-) +1’900% in 2021 +3’300% in 2021 Growing +20% CAGR
w LL — cﬁ%\u | sothebys VOIGHLT BALEMCIAGA DOLCE :GABEAMA LoNGCHAMP
.I'|'|. . L R | f‘
K Major players oA Meta m . ..-..;j'i:'r i GLIERLAIN  MOMNCLER @ g‘ ) CryptoKitties BURBERRY
ROBLOX @ pecertroin A W Fe) mnwsum
e

Page 4 Metaverse EY



What is the Metaverse?

Metaverse market size opportunity

predicted to be
« The metaverse is a persistent,

interconnected, virtual environment where $800 B
we can work, shop, play, socialize, entertain
e However, the Metaverse is much more. by 2024

It is a web of connected, interoperable,
and persistent individual metaverses.

The metaverse is a developing opportunity.
Today

~11 milli

Tomorrow

Fully immersive Intero ity Enhanced

ty 3
environment between worlds concurrency

Page 21
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