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What happened?

We are at an inflexion point where more people and businesses are building
their presence in a virtual universe, underpinned by the convergence of new
technologies and social attitudes. The transition to a virtual reality is underway
and expected to undergo rapid development in the coming years.

Why does it matter?

Technological advancements and better digital infrastructure in the recent
years has stimulated the rise of the Metaverse - a collection of virtual worlds
overlapping with physical realities — which is likely to see greater adoption as
businesses and consumers increasingly engage virtually.

What does this mean for investors?

New technologies are likely to be developed. These, together with the resulting
new ways to create, own, transact, socialise and experience are likely to create
attractive market opportunities over the coming 3-5 years. The purpose of

this piece is to give an overview on the Metaverse and potential investment
implications.




Transiting into the new

digital era

The Metaverse is a network of linked virtual worlds, overlapping with physical
realities, that facilitates an immersive experience to meet, interact and
transact without geographical boundaries.

The word Metaverse is a combination of “Meta”
(experiences that transcend a physical setting) and
“Universe” (an emerging virtual economy that generates
real-world value). Broadly speaking, it portrays a broad
shift in how we interact with technology through the
convergence of physical, virtual, augmented or even mixed
reality! that embraces the emerging Web 3.0 technology.

The current Internet is based on Web 2.0 technology
where we can only “read” or “write” across various online
platforms. Yet, Web 3.0 technology represents the next
iteration of the Internet, where it unlocks a decentralised,
human-to-human economic network. Under Web 3.0, one
can bypass intermediaries to own and transact digital
content/assets produced. In Web 3.0, there is an added
three-dimensional layer to the web, allowing for a more
immersive and authentic experience. With Metaverse,
geographical and time boundaries can be significantly
mitigated, providing massive convenience to the access of
goods, services and even job opportunities.

'See endnotes

Imagine yourself hanging out with friends, working with
colleagues, and attending parties in a surreal environment
whenever and wherever you favor. In fact, this is not as
distant as it seems. Over the past years, technology gurus
and software developers have proactively conceptualised
a borderless interaction in a virtual setting. Complemented
with the prevalence of digital headsets and devices, the
Metaverse eliminates physical boundaries between peers
and seeks to extend social interactions to a virtual setting.
With only one click in their personal virtual reality (“VR”)

or augmented reality (“AR”) headsets, users can simulate
the physical world into a virtual atmosphere and enjoy an
immersive experience to virtually interact with peers.

In the coming sections, we will talk about how Metaverse
can be integrated into different parts of our lives, as well as
the associated opportunities/risks as more people adopt
such technology.




How our web infrastructure has evolved
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Uses of Metaverse

The Web 2.0 that emerged in the previous decade has contributed to a rising
online presence. Many retailers have shifted their business model from offline
to online, to expand its customer base at lower aquisition cost. With the

Metaverse, the marketplace for consumers and businesses to access goods
and services will expand significantly.

Key elements in the Metaverse

'E e-Commerce

®
Working

NFTs/
digital assets

Crypto
currencies

Source: Standard Chartered
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Earlier last year, Gucci released their collection on Roblox, a
leading Metaverse gaming platform, with avatars showcasing
.E the latest sporting designs in a virtual “Gucci Garden™. From
a retailer’s perspective, virtual shopping not only provides
convenience to consumers, but is also the most cost-effective
sales channel, enabling branding opportunities without geographical or time
barriers. With the Metaverse, users no longer appear as avatars in a virtual
reality setting, but in a first-person perspective instead, akin to shopping in
real-life. With initiatives such as AR fitting rooms and VR fashion events, the
purchase experience can be brought to new heights.

Commerce

Can you imagine attending concerts or watching movies with
your friends in a virtual setting? This might be a wild idea under
the current Web 2.0 technology. Yet, with the help of a VR
headset, this may become a reality in the Metaverse. Under the
concept of Game-as-a-platform, non-game social activities,
including concerts, birthday parties or even weddings® can be carried out

in various gaming platforms, such as Roblox and Sandbox. Earlier last year,
singers like Ariana Grande and Travis Scott have performed in Fortnite, a
renowned gaming platform in the Metaverse, and broke the record of having
12.3 million live viewers®. Following their success, Jennifer Lopez further started a
promotional concert prior to releasing her new album. With social events hugely
limited over the past years due to the pandemic, the Metaverse may appear as
a new alternative for the socialising crowd.

Social

42¢See endnotes
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Work

Gaming

78°See endnotes
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Since Covid-19 hit the global economy, the term “Work-From-
Home” (WFH) has been exponentially more familiar to the
working population. Despite the adoption of online meeting
platforms, the Metaverse offers a new level of WFH experience
by simulating an office setting in the virtual platform, where

employees have their own work areas, and even meeting rooms for internal
meetings, as if they are physically working together in office. For instance,
Binance is creating a virtual office in the Metaverse to deliver the latest news
and events virtually’. Under the new working ecosystem, a physical office
location is no longer needed to carry out daily work tasks, tremendously

reducing rental and other administration expenses from a corporation’s
perspective.

Current VR gameplay can only be used as standalone
applications through an installation on desktop or VR devices.

m Yet, gaming in the Metaverse will advance the current experience

to a whole new level, offering a three-dimensional VR world

where you can enjoy a vivid first-person perspective, almost
“touching” through a realistic sense of perception®. For instance, Grand Theft
Auto V (“GTA") opened an in-game casino in the Metaverse, where players
can purchase virtual tokens using real currencies and then convert them into
gambling chips in the virtual casino, bringing in new gambling experiences to
the industry”.




Development potential
of the Metaverse

Despite its strong growth potential for wider use across industries, the
Metaverse remains a work-in-progress. Further developments are needed to
create a safe, vibrant and engaged virtual community. Below are some key
areas where we expect to see further opportunities for development.
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- Infrastructure development: High-speed broadband, advancements in chip

u’n
9

and data storage capacity are needed to support the smooth rendering of
3D environments. The demand on networks can be significant in terms of
processing data as well as the virtual environment itself. This requires high
speed, low latency connectivity.

Hardware development: External hardware devices such as VR headsets/AR
glasses are key enablers in supporting the Metaverse platforms; development
of interoperable devices are necessary to facilitate a seamless transition
between virtual worlds.

Software development: Platform content, such as the development of
platform features and virtual-world architecture, should be seamless enough
to support users” migration from the physical world to virtual ways of living.

Privacy and security: Know-Your-Client (“KYC”) and due diligence will

likely need to be conducted to authenticate users’ identity and safeguard
personal data, especially when information is decentralised via blockchains.
Credentials will also need to be verified to protect the individuals” assets.

- Tax and regulation: A continued evolution of rules and oversight, together

with clear and consistent taxation and account treatment, is likely to be
needed on Metaverse participants as transactions increase across platforms.




Investment opportunity sets

As institutions adapt to the Metaverse, a whole new realm of ways to engage with customers is likely to open up, which
will likely lead to new services and business models. We expect to see robust growth in areas supporting the build out of
the Metaverse and highlight some select opportunities below. This is not an exhaustive list, as more unique opportunities
will likely spring up as the Metaverse evolves.

Advertising, entertainment, and e-commerce

Live entertainment including films, live music and sports events are likely to
show exponential growth in the coming years with increasing significance in
the Metaverse market.

Revenue for the live entertainment sector in the Metaverse is expected to 2x
exceed USD 200bn in 2024, doubling its market size since 2019".

AR-/VR-compatible online retailing platforms provide an immersive virtual
shopping experience to customers, and is likely to accelerate the share
of revenue from the Metaverse for the e-commerce and social media
- Now 2024
advertising sectors.

Hardware

Metaverse-suited hardware, such as AR headsets and devices, are critical as
virtual platforms are heavily dependent on wearable display technologies to >1 2x
seamlessly combine live events with digital elements. ¢

- -

Gaming hardware revenue is expected to reach USD 77.8bn in 2024 (from - e
USD 63.5bn in 2020)".

Internet infrastructure, such as data centres, are essential to process the

massive amount of real-time data required for virtual reality platforms,
including blockchains. 2020 2024

Advanced chips and high-speed broadband are necessary to ensure a
seamless blend between virtual worlds and reality, without a lag.
Software

Development of blockchain technology and the enhancement in storage >1 5
capacity within each block to ensure a secure peer-to-peer payment system. 2X

VR and AR Content to improve users’ experience. Gaming, AR and VR market
opportunities are expected to reach USD 412.9bn in 2024 (vs. USD 274.9bn in ' '
2020)". Revenue from software and services, as well as in-game advertising, ( )

may account for 70% of the total AR, VR and gaming market size.

Surveillance monitoring system to address privacy concerns of AR users, such 2020 2024
as ensuring its camera and GPS function are tested against potential data
leakage issues.

Cloud-deployed AR, VR spending forecast
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What is the relationship between Crypto
and Metaverse?

Cryptocurrencies

The use of blockchain (a digital ledger that is distributed across the entire network of computer systems
and without a centralised owner) has given rise to the adoption of digital currencies, acting as a medium of
exchange through computer networks that is secured by cryptography.

One prominent example of cryptocurrencies is Bitcoin, with a market cap of over USD 800bn. With the gradual
transition to Web 3.0, utilities of cryptocurrencies are expected to increase as a means-of-payment in a virtual
metaverse world. Coins such as Bitcoin, Ether and Litecoin can act as money to purchase merchandises and
services. Many corporations, such as Tesla and Amazon, also accept payment via crypto coins today. Similarly,
one can also transact in the Metaverse using cryptocurrencies.

Each Metaverse platform has its own set of coins, which can be used to pay for things including NFTs,
virtual land, avatars and more. The global cryptocurrency market size was valued at USD 1,782bn in 2021,
and is expected to reach USD 32,420bn by 2027, with a cumulative annual growth rate of over 58%%. As
the Metaverse gains popularity, we expect a rising need for digital currencies when virtual transactions are
increasingly adopted as a payment method.

While crypto tokens in this context represent a form of digital money and are mainly used for trading and
transactional purposes, Non-Fungible Tokens (‘NFT’) represent a way to confer and authenticate ownership of
a unique digital item via a blockchain. It can be in the form of digital art pieces, fashion items or even virtual
lands®. NFTs have gained huge traction in recent months, especially after Twitter CEO Jack Dorsey sold the
first-ever tweet for USD 2.9m"™ and Beeple, a digital artist, sold his digital artwork at Christie’s for USD 69m,
making him one of the most valuable living artists®. The value of NFT sales rose dramatically to USD 2.5bn in
first half of 2021, from just USD 13.7m in the first half of 2020%.

The utility of NFTs can vary massively. For example, there can be security tokens (which proves your identity)
and even governance tokens (which indicates the right to a vote). One can buy a NFT with crypto coins and
NFTs can also represent a store of value, with some tokens worth more than others.

In recent years, several governments have taken initiatives to embrace the usage of blockchain and
cryptocurrencies. For instance, Japan and Singapore have been showing progressive measures to embracing
the use of and implementing blockchain technologies”. The emergence of crypto exchanges, such as Binance

and Coinbase, has even made the exchange of crypto more convenient than before.

6. 7See endnotes
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Top 10 digital currencies

Currencies

1 B Bitcoin (BTC)
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U.S. Dollar Coin (USDC)

6 X XRP (XRP)

7 Cardano (ADA)
8 C\ Terra (LUNA)

9 S Solana (SOL)

Avalanche (AVAX)
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Source: CoinMarketCap®. Data as of 29 March 2022
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Market Capitalization

USD 905 billion

USD 410 billion

USD 82 billion

USD 72 billion

USD 52 billion

USD 43 billion

USD 41 billion

USD 37 billion

USD 36 billion

USD 25 billion

Hosted on

Bitcoin blockchain

Ethereum blockchain

Ethereum and Bitcoin blockchain

Binance blockchain

Ethereum blockchain

RippleNet

Cardano blockchain

Terra blockchain

Solana blockchain

Avalanche blockchain



Risks of investing in the
Metaverse as a theme

Despite tremendous market potential and opportunities, there are risks to be
cognizant as the Metaverse continues to evolve and develop.

Cybersecurity

Cybersecurity issues remain as our top concern. With the
rising use of AR/VR headsets that facilitates the tracking

of personal, biometric, or even financial data, storage

of confidential information and intellectual property will
directly impact the Metaverse’s future development.
Without proper regulations on data privacy and secure
data storage, a user’s personal data may easily be exposed
to 3rd parties or hijacked by hackers.

Morever, the protection of intellectual property rights,
especially related to digital art, is needed to keep up
with the rising NFT demand and increasing crimes in the
marketplace. For example, Lois van Baarle, a Dutch artist,
found out that over 100 pieces of her artwork were sold
on NFT marketplaces last year, yet none of them had
been put up by her". Verifying sellers’ identity will have to
become a priority to ensure a secure and open market in
the Metaverse.

Market volatility and dynamic transaction fee

Digital currencies offer several benefits such as low
transaction fees and enabling clients to make lightning-
fast transactions. However, it can also be an extremely
volatile investment. For instance, Bitcoin approximately
doubled in value in USD terms in the first 11 months of 2021,
but subsequently fell back to its January 2021 level in just 1
month. Such high volatility can be a double edged sword,
with potentially high returns as well the prospects for
significant losses over a short period of time.

Meanwhile, transaction fees can also be unusually
dynamic. Bitcoin’s average transaction fee was as high as
USD 62 per transaction in April 2021, amid heavy network
traffic, or as low as USD 1.1in late Feb 22%°. Significantly
varying, and often high, transaction costs may not be
feasible for day-to-day small sized transactions, which may
impede faster adoption of cryptocurrencies.

Bitcoin prices fell approximately 50% between December 2021 and January 2022

Price of Bitcoin in USD
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70,000
60,000
50,000
40,000

30,000
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o

35,402.77

38,437.84

20,000 .

Feb 2021 Apr 2021 Jun 2021

Source: Bloomberg, Standard Chartered

2 20See endnotes

Enter the Metaverse | April 2022

Sep 2021 Nov 2021 Jan 2022



Summary

As the Metaverse continues to evolve, significant
developments in technology infrastructure and appropriate
policymaking, including safety and privacy issues, will

be needed to transform these aspirations into reality.
Collaboration will be needed among various stakeholders
given the interdependencies across the ecosystem.

We believe the Metaverse will evolve over time as new

Endnotes:
https://www.wired.com/story/what-is-the-metaverse/

New Zoo - Intro to the Metaverse ~ Trend report 2021

O 00 NONUT W N

https://www.bbc.com/news/technology-49084726
10 JPM - Opportunities in the Metaverse

technologies, protocols, services and capabilities help

build a seamless, rich, virtual manifestation of actual
reality. This is expected to give rise to a wide range of
opportunities ranging from content creation, developing
the hardware and software to facilitate virtual spaces, as
people increasingly spend large parts of their lives in digital
environments.
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and Prudential Regulation Authority. The Jersey Branch of Standard Chartered Bank is also an authorised financial
services provider under license number 44946 issued by the Financial Sector Conduct Authority of the Republic of South
Africa. Jersey is not part of the United Kingdom and all business transacted with Standard Chartered Bank, Jersey Branch
and other SC Group Entity outside of the United Kingdom, are not subject to some or any of the investor protection and
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compensation schemes available under United Kingdom law. Kenya: This document is being distributed in Kenya by, and
is attributable to Standard Chartered Bank Kenya Limited. Investment Products and Services are distributed by Standard
Chartered Investment Services Limited, a wholly owned subsidiary of Standard Chartered Bank Kenya Limited (Standard
Chartered Bank/the Bank) that is licensed by the Capital Markets Authority as a Fund Manager. Standard Chartered
Bank Kenya Limited is regulated by the Central Bank of Kenya. Malaysia: This document is being distributed in Malaysia
by Standard Chartered Bank Malaysia Berhad. Recipients in Malaysia should contact Standard Chartered Bank Malaysia
Berhad in relation to any matters arising from, or in connection with, this document. Nigeria: This document is being
distributed in Nigeria by Standard Chartered Bank Nigeria Limited (“the Bank”), a bank duly licensed and regulated by
the Central Bank of Nigeria. The Bank accepts no liability for any loss or damage arising directly or indirectly (including
special, incidental or consequential loss or damage) from your use of these documents. You should seek advice from a
financial adviser on the suitability of an investment for you, taking into account these factors before making a
commitment to invest in an investment. To unsubscribe from receiving further updates, please click the link at the bottom
of this email or send an email to clientcare.ng@sc.com requesting to be removed from our mailing list. Please do not reply
to this email. Call our Priority Banking on 01-2772514 for any questions or service queries. The Bank shall not be responsible
for any loss or damage arising from your decision to send confidential and/or important information to the Bank via
e-mail, as the Bank makes no representations or warranties as to the security or accuracy of any information transmitted
via e-mail. Pakistan: This document is being distributed in Pakistan by, and attributable to Standard Chartered Bank
(Pakistan) Limited having its registered office at PO Box 5556, I.I Chundrigar Road Karachi, which is a banking company
registered with State Bank of Pakistan under Banking Companies Ordinance 1962 and is also having licensed issued by
Securities & Exchange Commission of Pakistan for Security Advisors. Standard Chartered Bank (Pakistan) Limited acts as
a distributor of mutual funds and referrer of other third-party financial products. Singapore: This document is being
distributed in Singapore by, and is attributable to, Standard Chartered Bank (Singapore) Limited (Registration No.
201224747C/ GST Group Registration No. MR-8500053-0, “SCBSL"). Recipients in Singapore should contact SCBSL in
relation to any matters arising from, or in connection with, this document. SCBSL is an indirect wholly owned subsidiary of
Standard Chartered Bank and is licensed to conduct banking business in Singapore under the Singapore Banking Act,
Chapter 19. Standard Chartered Private Bank is the private banking division of SCBSL. IN RELATION TO ANY SECURITY OR
SECURITIES-BASED DERIVATIVES CONTRACT REFERRED TO IN THIS DOCUMENT, THIS DOCUMENT, TOGETHER WITH
THE ISSUER DOCUMENTATION, SHALL BE DEEMED AN INFORMATION MEMORANDUM (AS DEFINED IN SECTION 275
OF THE SECURITIES AND FUTURES ACT, CHAPTER 289 (“SFA™)). THIS DOCUMENT IS INTENDED FOR DISTRIBUTION TO
ACCREDITED INVESTORS, AS DEFINED IN SECTION 4A(1)(a) OF THE SFA, OR ON THE BASIS THAT THE SECURITY OR
SECURITIES-BASED DERIVATIVES CONTRACT MAY ONLY BE ACQUIRED AT A CONSIDERATION OF NOT LESS THAN
$$200,000 (OR ITS EQUIVALENT IN A FOREIGN CURRENCY) FOR EACH TRANSACTION. Further, in relation to any security
or securities-based derivatives contract, neither this document nor the Issuer Documentation has been registered as a
prospectus with the Monetary Authority of Singapore under the SFA. Accordingly, this document and any other document
or material in connection with the offer or sale, or invitation for subscription or purchase, of the product may not be
circulated or distributed, nor may the product be offered or sold, or be made the subject of an invitation for subscription or
purchase, whether directly or indirectly, to persons other than a relevant person pursuant to section 275(1) of the SFA, or
any person pursuant to section 275(1A) of the SFA, and in accordance with the conditions specified in section 275 of the
SFA, or pursuant to, and in accordance with the conditions of, any other applicable provision of the SFA. In relation to any
collective investment schemes referred to in this document, this document is for general information purposes only and is
not an offering document or prospectus (as defined in the SFA). This document is not, nor is it intended to be (i) an offer or
solicitation of an offer to buy or sell any capital markets product; or (i) an advertisement of an offer or intended offer of
any capital markets product. Deposit Insurance Scheme: Singapore dollar deposits of non-bank depositors are insured by
the Singapore Deposit Insurance Corporation, for up to S$75,000 in aggregate per depositor per Scheme member by law.
Foreign currency deposits, dual currency investments, structured deposits and other investment products are not insured.
This advertisement has not been reviewed by the Monetary Authority of Singapore. Taiwan: Standard Chartered Bank
(“SCB”) or Standard Chartered Bank (Taiwan) Limited (“SCB (Taiwan)”) may be involved in the financial instruments
contained herein or other related financial instruments. The author of this document may have discussed the information
contained herein with other employees or agents of SCB or SCB (Taiwan). The author and the above-mentioned
employees of SCB or SCB (Taiwan) may have taken related actions in respect of the information involved (including
communication with customers of SCB or SCB (Taiwan) as to the information contained herein). The opinions contained in
this document may change, or differ from the opinions of employees of SCB or SCB (Taiwan). SCB and SCB (Taiwan) will
not provide any notice of any changes to or differences between the above-mentioned opinions. This document may
cover companies with which SCB or SCB (Taiwan) seeks to do business at times and issuers of financial instruments.
Therefore, investors should understand that the information contained herein may serve as specific purposes as a result of
conflict of interests of SCB or SCB (Taiwan). SCB, SCB (Taiwan), the employees (including those who have discussions with
the author) or customers of SCB or SCB (Taiwan) may have an interest in the products, related financial instruments or
related derivative financial products contained herein; invest in those products at various prices and on different market
conditions; have different or conflicting interests in those products. The potential impacts include market makers’ related
activities, such as dealing, investment, acting as agents, or performing financial or consulting services in relation to any of
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the products referred to in this document. UAE: DIFC - Standard Chartered Bank is incorporated in England with limited
liability by Royal Charter 1853 Reference Number ZC18 The Principal Office of the Company is situated in England at 1
Basinghall Avenue, London, EC2V 5DD. Standard Chartered Bank is authorised by the Prudential Regulation Authority and
regulated by the Financial Conduct Authority and Prudential Regulation Authority. Standard Chartered Bank, Dubai
International Financial Centre having its offices at Dubai International Financial Centre, Building 1, Gate Precinct, P.O. Box
999, Dubai, UAE is a branch of Standard Chartered Bank and is regulated by the Dubai Financial Services Authority
(“DFSA"). This document is intended for use only by Professional Clients and is not directed at Retail Clients as defined by
the DFSA Rulebook. In the DIFC we are authorised to provide financial services only to clients who qualify as Professional
Clients and Market Counterparties and not to Retail Clients. As a Professional Client you will not be given the higher retail
client protection and compensation rights and if you use your right to be classified as a Retail Client we will be unable to
provide financial services and products to you as we do not hold the required license to undertake such activities. For
Islamic transactions, we are acting under the supervision of our Shariah Supervisory Committee. Relevant information on
our Shariah Supervisory Committee is currently available on the Standard Chartered Bank website in the Islamic banking
section at: https://www.sc.com/en/banking/islamic-banking/islamic-banking-disclaimers/ UAE: For residents of the
UAE - Standard Chartered Bank UAE does not provide financial analysis or consultation services in or into the UAE within
the meaning of UAE Securities and Commodities Authority Decision No. 48/r of 2008 concerning financial consultation
and financial analysis. Uganda: Our Investment products and services are distributed by Standard Chartered Bank
Uganda Limited, which is licensed by the Capital Markets Authority as an investment adviser. United Kingdom: Standard
Chartered Bank (trading as Standard Chartered Private Bank) is an authorised financial services provider (license number
45747) in terms of the South African Financial Advisory and Intermediary Services Act, 2002. Vietnam: This document is
being distributed in Vietnam by, and is attributable to, Standard Chartered Bank (Vietnam) Limited which is mainly
regulated by State Bank of Vietnam (SBV). Recipients in Vietnam should contact Standard Chartered Bank (Vietnam)
Limited for any queries regarding any content of this document. Zambia: This document is distributed by Standard
Chartered Bank Zambia Plc, a company incorporated in Zambia and registered as a commercial bank and licensed by
the Bank of Zambia under the Banking and Financial Services Act Chapter 387 of the Laws of Zambia.
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