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Ecosystems 2030

Ecosystems 2030 summit is the premier interdisciplinary forum exploring the ecosystems emerging
over the next 10 years from technologies including Al, autonomous systems, fintech, 3D printing,
robotics, and extended reality. Our conference invites a highly diverse and influential group of over 50
speakers and 100 participants, including C-level executives, ministers, prime ministers, and thought
leaders from around the world. Attendees are presented with an invaluable opportunity to meet with
some of the world’s leading change-makers in a uniquely intimate setting, to solidify genuine

connections, share innovative ideas and generate transformational cross-industry partnerships.
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Metaverse Report Partners

IMPROVED

CORPORATE FINANCE

IMPROVED Corporate Finance was founded in 2013 with the mission of bringing more business
creativity, sector expertise and financial skills to corporate finance. Today, IMPROVED is a premier
corporate finance boutique with over 20 people across Europe, the US and APAC, bringing a combined
experience of over 200 years. The specialist team has worked with the world’s best entrepreneurs,

investors and corporates across the Technology, Energy and Mobility (TEM) sectors.

IMPROVED has a deep conviction that there is no more room for (local) generalists in corporate
finance, and that entrepreneurs, investors and corporates truly benefit from a highly specialised

boutique investment bank with state-of-the-art global sector expertise.

Excelling at the intersection of Technology, Energy and Mobility - IMPROVED focuses on unstoppable
megatrends where innovation changes the way people and businesses interact, consume and travel.
Entrepreneurs, investors and corporates are best served by a specialist corporate finance partner due
to the pace of innovations. Evidenced by an extensive track record of landmark transactions,
IMPROVED knows what it takes to support pioneers and industry leaders in achieving optimal impact
through iconic innovation.

Reach out to the specialist team at IMPROVED for expert corporate finance advice;
https://improvedcf.com/team/

Ferrovial is a leading developer and operator in the infrastructure and services sector, shaping the
future through the development and operation of sustainable infrastructure with a strong commitment
to society. Ferrovial has more than 80,119 employees and a global presence in 6 main markets. It is a
member of Spain’s blue-chip IBEX 35 Index and is also included in prestigious sustainability indices
such as the Dow Jones Sustainability Index and FTSE4Good. Ferrovial’s activities are carried out
through a number of business lines including toll roads, airports, construction, energy & mobility, and
water.
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Preface

Emerging technologies, such as extended reality, digital twins and blockchain, combined with
established internet infrastructure is culminating in the next iteration of the web - the metaverse. Even
in its formative stage, the metaverse is already making its mark on the world: users, creators and
entities across various sectors are racing to establish their presence within it. They recognise its
unbounded potential to generate novel value, expand the human range of experience beyond the
confines of the physical world, and propagate social cohesion, equal opportunity, diversity and
inclusion. Without responsible oversight, however, the metaverse could further divide us and

exacerbate the problems and inequalities we see in our world today.

This report examines the materialisation of the metaverse: its history and characteristics, supporting
infrastructure, the attitudes surrounding it and potential influences on policymaking, its capacity to
create value, and some of the main actors and successful projects already established in this space.
We provide an overview of important considerations for interested persons and entities looking to
build their presence in the metaverse and a key facet of this report is the array of insights provided on
the future of various sectors - finance, healthcare, automotive, metamobility, retail, and retirement - by
a diverse, multinational cohort of over 100 executives and thought-leaders that participated in

Ecosystems 2030 Summit, in A Corufia, Spain in June of 2022.

The metaverse is expected to have an enormous impact on humanity that is both transformative and
sweeping. We must act now to shape its development in ways that are positive for all, and that do not
carry over the many social and economic issues that currently plague the worldwide community. Our
objective for this report is to ignite ongoing discussion about the development of the metaverse, help
leaders and entities to better understand its influence and potential, identify strategic requirements,

and act as a force for its positive advancement.

Dr Omar Hatamleh
Executive Chairman, Ecosystems 2030
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Chapter I: What is the Metaverse?

“The basic story of technology in our lifetimes is how it's given us the power to express ourselves and
experience the world with ever greater richness ... We’ve gone from desktop to web to phones,; from text
to photo to video, but this isn’t the end of the line. The next platform and medium will be even more
immersive, an embodied internet where you're in the experience, not just looking at it, and we call this the
metaverse. And you're going to be able to do almost anything you can imagine, get together with friends
and family, work, learn, play, shop, create as well as entirely new categories that don't really fit how we

think about computers or phones today.” - Mark Zuckerberg [1]

What is the Metaverse? For the purposes of this report, we define the Metaverse as ‘an evolving
network of immersive environments that can be explored in real life and digital; a 3D website that

allows your digital twin to experience the environment.
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There are several key questions to ask about the metaverse, and the few that this report seeks to

address are as follows:

1. Where did the metaverse come from, and why is it so important now?
What technologies underpin the Metaverse?

What are consumer, creator, and policymaker attitudes toward the metaverse?

nalC

What value does the metaverse bring to everyday life? And conversely, are there any potential

risks associated with it?

o

Who is present in the metaverse now? What makes their projects successful?
6. How can |, a user, company, or government agency become involved in the metaverse?

7. What might the future of various industries look like in the metaverse?

What was once the foray of science fiction writers is now rapidly evolving into a large part of
everyday life. The term metaverse can be broadly defined as a 3D collaborative virtual environment
[2], or a representation of the transcendent world [3], and has been considered a continuation of the
growth of cyberspace [4]. The Metaverse to some may seem like a distant fantasy, but growth in
technology has shown the rapid change in collaboration methods, from static email-based

communication, to video, and then onwards into extended reality (XR) spaces.
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The Metaverse is innately linked to the Internet of Things (IoT), a broad term that explains how both
physical and virtual things exist and evolve and are connected by information and communication
technologies [5]. At its core, the metaverse is driven by the gamification of life, emotion and presence
inside virtual worlds, the almost limitless possibilities for personalisation, and most notably

decentralisation.

Guiding Principles

For the purpose of this report, we provide a definition of the metaverse as it currently exists;
however, it is important to discuss the idealistic values that metaverse visionaries believe will come
into play in the future. According to a recent Pitchbook report [6], there are seven basic tenets of the
"aspirational metaverse" that, despite their flaws, represent the ideal concerning how the metaverse
could develop if it were created without interference from the government or the market. There is an
underlying hope that these will act as a benchmark for all future metaverse development, regardless
of the inevitable challenges that will manifest.

Interoperability: Users and developers can easily transfer data, protocols, and content within the
Metaverse. The Metaverse is distinct from the Internet in that it separates data from its present
environment and enables it to be used in a variety of ways in alternative contexts. Instances are
regarded as differentiated experiences within the metaverse segmented by functionality, topic,
community, or exclusivity. We may use nytimes.com to access news or YouTube to view videos.

However, the topic and theme may vary greatly.

Persistent and in real-time: There is no way to suspend, stop, or fracture the metaverse.
Additionally, everything that happens in the metaverse transpires simultaneously, causing all other
relevant instances to immediately feel the effects of any pertinent information. By boosting
synchronisation and connecting more individuals in real-time, the metaverse would enable greater

connectivity, thereby increasing the usefulness of the data created.

Hardware agnostic: All kinds of technologies and devices should have the capacity to access the
metaverse. Data elements for metaverse instances that need specialised or proprietary equipment for
complete immersion should nevertheless be abstracted to all available platforms. Functions that are
particularly important are features like texting and payments. It is only through making the metaverse
constantly accessible that it will be conceivable to achieve an interoperable and omnipresent
metaverse. The metaverse must adapt to the user's needs to be successful. Achieving this
accessibility involves covering the range of consumer technology used to access the internet.

ECOSYSTEMS

2030




Only one metaverse: The metaverse is vast, despite the fact that there will be countless instances of
it. Users can move easily across instances thanks to advancements in digital identity and data
portability. The main goal of this concept is to prevent corporate and governmental tendencies to
refer to exclusive goods and services as part of the metaverse. This concept also reiterates the
significance of interoperability. Presently, corporate metaverse instances are heavily rewarded
through paywalling experiences and content in order to safeguard network effects and prevent users
from switching services with expensive fees. It is debatable, however, whether these present business
strategies can survive over the long term as consumer and creator attitudes indicate a strong
preference for interoperability. Companies will eventually need to switch to the new paradigm of
interoperability if data portability, antitrust legislation, and customer/creator distrust of oligopolies
all become more entrenched.

An extension of reality, not a replacement: The metaverse's users and their actions are rooted in
the real world. The usage of "oracles," or IoT sensors that feed data from the real world into digital
platforms, is one way to accomplish this. Another is by connecting people's online presence to real-
world identity data. Ultimately, the metaverse should expand the range of human experience and not

act as a replacement for the physical world.

Not centrally controlled: The metaverse is a public common that consists of various business,
institutional, and private instances to support the exchange of concepts, information, currency, and
connections. No entity or collection of entities owns the metaverse - it must be a shared good,
offering equality of opportunity. There will undoubtedly be certain entities that are more influential,
relevant, and functional than others; however, this is still distinct from having control over the
ecosystem as a whole - rather, these influential entities will have been successful at creating a
popular ‘instance’ within the ecosystem of the metaverse. Scaling sufficiently to handle all the
physical infrastructure essential to fully operate the metaverse, including servers, hardware, and
networking, would be simply too expensive for one entity to maintain. Given the complexities of this
task, businesses are more likely to cooperate with eachother and develop experiences in a manner
that encourages inclusion and interoperability as opposed to attempting to force people to remain
within their respective instances. However, until inclusivity and interoperability become the norm, the
metaverse will likely see iterations of marketplace monopolies emerging in the future [6].
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The Internet, evolved: The metaverse is merely an improved and updated version of the Internet
that incorporates innovations like immersive hardware and blockchain. It is impractical and
misguided to assume that the metaverse is an isolated virtual environment supported by different

physical networking and computing infrastructure.

The Metaverse and Web 3.0

The internet has evolved in three distinct phases, Web 1.0, 2.0, and 3.0. Web 1.0 was dominated by
static websites and a decentralised open protocol. We then moved into Web 2.0 around 2008, with
most activity centralised on a few key platforms replacing static websites. Most of the shopping,
entertainment, and web-based activities were controlled by a small number of companies, such as
Google, Meta, and Amazon [7]. Web 3.0 is a move back to a decentralised internet, this time an

online ecosystem based on blockchain technology, which is where the metaverse sits [8].
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Web 1.0 was dominated by static websites with very few user input opportunities, with passive web
pages that were ‘read-only’, such as LiveJournal or MySpace. The evolution into Web 2.0 saw

interactive websites, (simpler) online shopping, and of course the rise of social media.

Number of people using social media platforms, 2005 to 2019 m

Social media is quickly replacing traditional media in influencing social behaviour and consumers,
especially for younger users [9]. As a communication medium for marketing, higher education,
electronic word of mouth, public administration, and gauging customer relationships with brands,
social media is now one of the most effective tools [10]. As Web 2.0 has spread to more users, so has
social media and its prevailing influence on the global internet traffic. Web 3.0 can be viewed as an
evolution of this idea; however, instead of the use of graphic based hyperlinks displayed on websites,
the user is now embedded inside a virtual world, with (somewhat) seamless branding integration as

part of the user’s own journey [9].
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Where did the idea of an all-encompassing virtual world first

appear?

The word, ‘metaverse’, was first conceived by Neal Stephenson in
Snow Crash, a science fiction novel that portrays it as a successor
to the internet - a virtual reality based massive multiplayer online
role-playing game (MMORPG) that is populated by human
controlled avatars [11]. This notion of a future inside a virtual
world has been further developed in multiple medias such as
books and films including Rainbows End by Vernor Vinge, and For
the Win by Cory Doctrow, and the film Ready Player One, as well
as through MMORPG games like RuneScape and Minecraft. Ready
Player One showed a future in which entire lives could be lived
inside the game - not only could real world money buy virtual
objects, but virtual currency could also be used to purchase

everyday items in the physical world [12].

The creation of avatars and living entirely separate lives is not a new phenomenon and has been a
feature of gaming for many years - Massive Multiplayer Online (MMO) platforms have thrived on
working economies that often collide with real world ones, such as the metaverse-style game Axie
Infinity [13]. In this game, users can collect, battle, raise, and breed creatures called Axies, each of
which are also Non-Fungible Tokens (NFTs), unique digital objects [14]. The unique player-owned
economy has players earning the Ethereum-based in-game cryptocurrency and are allowed to cash
out their tokens every fourteen days, and as of February 2022 has become the first NFT series to

cross US$4 billion in sales [15].

Even games that do not have a distinct connection between real world and in-world economies can
feel the effects. The MMO Old School RuneScape, a fantasy-based game launched back in 2013 has
had an impact in Venezuela, as the process of earning in game currency and selling to other players

via intermediary websites has proven to earn up to 6 times the average monthly income [16].
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In addition to obvious gaming parallels, immersive VR experiences have long been utilised for
educational, and tourism purposes. Educational classes have been held in a metaverse instance
known as Second Life, a platform where users create a digital avatar of themselves and can meet
other users (known as residents), socialise, build, create, and shop - the game also has its own virtual
currency that is able to be converted to real world currency [17]. Initial experiments with education in
virtual reality revealed promising results, indicating that this was yet another viable approach for

development [18].

In the following chapters we seek to provide an overview of major aspects of the metaverse, from its
supporting infrastructure, consumer and policymaker attitudes, investment landscape, and the actors
experimenting in this space. We identify the challenges and opportunities the metaverse presents,
and offer insights on how to create a strategy to take advantage of its opportunities. A key facet of
this report is the array of insights provided on the future of various sectors - finance, healthcare,
automotive, metamobility, retail, and retirement - by a diverse, multinational cohort of over 100
executives and thought-leaders that participated in Ecosystems 2030 Summit, in A Corufia, Spain in

June of 2022.

Metaverse Infrastructure

Moore’s Law, or the perception that the number of transistors on a microchip doubles every two
years, though the cost of computers is halved, is an apt descriptor that technology will continue to
change and improve, while exclusive access is eroded. It may have taken over a century for the
telegram to be widely used, however, it only took 19 years for mobile phones to become ubiquitous
across the United States of America (International Telecommunications Union reported 38.86 mobile
phone subscriptions per 100 people in the United States in the year 2000, but by 2019 that figure had
changed to 134.46 per 100 [19][20]). With regards to internet usage, the ITU estimated 1.0 billion
internet users worldwide in 2005, with that figure rising to 4.6 billion in 2020 [19].
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The metaverse first and foremost is an expansion of the current tools we use for connection today.
What was once the foray of letters, evolved to phone calls, to emails, and then to video calling - a
phenomenon accelerated by the COVID-19 pandemic. For the continuation into more immersive
experiences in the ways we connect with one another, certain technologies need to be developed or

further expanded upon to achieve this.

Infrastructure refers to the physical technology needed to enable the metaverse. This includes
networks and computing power, as well as access technology like headsets and haptic interfaces.
This section provides an overview of relevant technology and showcases some of the brands making

headway in this field.

Internet of Things

The Internet of Things (IoT) is a term that has had a wide range of definitions, but for the purposes of
this report will be termed as ‘a global infrastructure for the information society enabling advanced
services by interconnecting (physical and virtuall things based on, existing and evolving,
interoperable information and communication technologies’ [56]. 10T can encompass multiple
technologies such as wireless communication, sensor networks, mobile communication, real-time
positioning, cloud computing and many more [21]. Essentially, to facilitate greater connection to the
intangible world of the metaverse with the physical world we live in, users will require good internet

connections.

5G

5G is the fifth-generation technology standard for cellular networks, the leading advantages being
that it will offer greater bandwidth, and can connect to more devices, further enabling more loT
applications [22]. With predictions that 63% of mobile connections will be on 5G by 2025, this service
will allow for more device connections and opportunities for the metaverse to grow [23].

The development of 5G has also pushed the development of cloud computing - an alternative to

physical servers that will be touched upon in the following pages.
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AT&T

One of the largest suppliers of 5G technology in the United States, AT&T has invested over USS105
billion in the US economy and covers 230 million Americans in 14,000 cities [24]. As the leading
revenue generator among telecommunications providers and operators with USS168 billion in 2021,
AT&T have also announced various expansions of their 5G network, including 5G+ services in an extra

17 sporting venues [25].

LiDAR

LiDAR, or light detection and ranging, was most used in surveying but has since progressed into
industries such as autonomous cars and thanks to that will play a role in the future of the metaverse
[26]. LiDAR uses light to measure the distance to objects with high precision and at high speed -

complementary technology to cameras that can then create digital copies of physical objects.

Voyant Photonics

Based out of New York, USA, Voyant Photonics specialises in LiDAR with their cutting-edge Lidar-on-a-
chip technology. Instead of the most common LiDAR solution of a time-of-flight approach with pulsed
laser diodes, Voyant Photonics use a frequency modulated continuous wave which gives it greater
operation range and reduces the risk of interference from external sources such as ambient lighting

fluctuations [27].

Cloud Computing

The metaverse will likely be a combination of several experiences, some augmented reality, some
fully immersed virtual reality, but a common factor in both is the need for huge amounts of data
processing and storage - a problem that is solved by Cloud Computing [28]. One of the largest
drawcards for Cloud Computing is that points of access can be distributed globally, allowing users to
access data from anywhere on demand, eliminating the need for physical servers [29]. According to
the recent report from the Synergy Group in late 2021 on the market share of cloud infrastructure

service providers, Amazon Web Services holds 33%, with Microsoft’s Azure following with 21% [30].
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Worldwide Market Share of Cloud Infrastructure
Service Providers in Q4 2021
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Amazon Web Services

A subsidiary of Amazon that offers on-demand cloud computing platforms and application
programming interfaces to companies, individuals, and governments. These services are delivered via
network of server farms located throughout the world with subscribers choose between a single virtual
computer, a dedicated physical computer, or a combination of both. In addition to this main purpose,
they also offer storage databases, data management, data migration, hybrid cloud services,
networking, security, monitoring, and much more [31]. AWS have gone from an annual revenue of

approximately USS3 billion in 2013, to USS62 billion in 2021 [32] [33].

Edge Computing

An alternative to pure cloud computing, edge computing builds on 5G technology to remove lower
latency issues by having nearby servers. The edge computing market is expected to grow from US$3

billion in 2019, to a USS70 billion market by 2030 [34].

Akamai

A specialist in edge computing, 85% of the world’s internet users are within a single network hop of

Akamai CDN. They boast 4200+ locations in 135 countries [35].
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Human Interfaces

In addition to the infrastructure required to build and operate the metaverse, the next stage is how
users will interact. The entertainment industry, especially the gaming industry has spearheaded this
campaign, with many consumers are already familiar with VR goggles such the Oculus series. The
augmented reality, virtual reality, and mixed reality markets are set to grow from USS$28 billion in

2021 to US$252 billion by 2028 [36].

Virtual reality (VR) headset unit sales worldwide from 2019 to 2024 (in million units)
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In 2019, there were a total of 5.41 billion VR headsets sold, a figure which is projected to grow to

14.31 by 2024 [37].
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Extended Reality

Extended Reality (XR) is a term typically used to define the entire umbrella of realities enabled by
immersive technology such as virtual reality, augmented reality, and mixed reality [38]. XR can
modify an environment (augmented reality), or completely immerse a user into a simulated one
(virtual reality). XR has been used widely in gaming, but also holds promise in a wide array of
industries including education and tourism among many others [18], [39]. The XR market is growing

significantly and is predicted to be shipping up to 28 million XR units by 2025 [40].

Haptic Interfaces

The use of visual and auditory aids for immersion is well established with the development of head-
mounted displays like the Oculus Quest; however, the skin is a relatively untouched sensory impact
that studies have shown would greatly enhance the immersive experience for not just entertainment,
but for retail, education, and medical industries [41]. Previous attempts at integration have relied on
wired electrodes to produce artificial vibration-like sensations (known as electrostimulation), but
recent efforts to utilise mechanical forces (for example, vibrations imparted to the skin by electrical
motors) are producing promising results [42]. This, combined with other XR technologies, will further

enhance user experience inside the metaverse and has implications for other industries as well.
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Reality Labs

One of the most well-known companies operating in the XR sphere with a 2021 revenue of USS2.2
billion is Reality Labs, a subsidiary of Meta [43]. They produce VR headsets, the most popular of
which is Quest 2. In the fourth quarter of 2021, 80% of the market of VR headset shipments were
produced by Reality Labs [44].

Artificial Intelligence and Neural

Networks

Neural networks are a subset of machine

learning that reflects brain behaviour

allowing computer programs to recognise
patterns and solve common problems in the
field of Artificial Intelligence [45]. An outlet
of this technology is Conversational
Commerce - speaking to an Al to discuss
retail purchases to make them more

personalised [46].

Xiao Wanzi

Xiao Wanzi is a virtual influencer from the Chinese brand Perfect Diary [47]. She is an Al account run
by employees that serves as an interface for customers, as well as an advertising source. Consumers
add Xiao as a friend on the messaging app WeChat and are granted access to a free product sample
as a result. The group chat functions like a normal friend group, but Xiao Wanzi will drive conversation
topics and keep the chat active. Group members then receive first access to products and exclusive

promotions [47].
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Blockchain and Cryptocurrency

‘Blockchain is a decentralized transaction and data management technology developed first for
Bitcoin cryptocurrency’ [48]. Due to its highly decentralised nature, high user privacy, and resistance
to cyberattacks, research into blockchain technology has grown exponentially, expanding into
healthcare, e-voting, banking, smart grid services, smart cities, alongside Bitcoin cryptocurrencies

[49]. There are three basic characterisations of Blockchain [49]:

1. Openness to anonymous users
2. Full and public history of transactions
3. Strong distributed consensus protocol

The goal of blockchain technology is for information to be recorded and sent around the world, but
not edited - hence the attractiveness in an era of decentralisation [50]. As transaction data is added
to the end of the ‘chain’ every time, it is extremely difficult to go back and alter the blocks unless

there is consensus from all copies of the code.

Blockchain technology is almost used exclusively for cryptocurrency (80% of papers on Blockchain
technology focus on Bitcoin and cryptocurrency applications [48]), but there are opportunities for the
technology to be used for identification, contracts, voting and more. Blockchain technology enabled
cryptocurrencies and NFT's to flourish in recent years - and there are already metaverse instances
that use these forms of currency as their in-game source [13], [15]. Recently, independent musicians
are applying blockchain technology by selling digital copies of their songs as NFTs and using that

income to fund upcoming albums [51].
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Cryptocurrency

The first application of blockchain technology to be brought to the mainstream, cryptocurrencies
have emerged into the financial industry in a big way. As of February 2022, there are over 10,000
cryptocurrencies trading [52], with the top two cryptocurrencies, Bitcoin and Ethereum, having a

market share of 44% and 19% respectively [53].

Ethereum

Launched in 2015 after a crowdfunding campaign, Ethereum is an open source, decentralised
blockchain with multiple applications [54]. In early 2021, Ethereum transactions averaged 1 million per
day, and also makes up the vast majority of the decentralised finance industry’s Total Value Locked

(TVL) at 64% (TVL is the closest metric to overall market size) [65] [56].

Cryptocurrency Exchanges

When more cryptocurrencies emerged onto the market, exchanges that could tolerate the large
volumes of trading were set up. Binance and Hotcoin Global in May 2022 were the largest two

cryptocurrency exchanges based on 24h volume in the world [571].

Largest cryptocurrency exchanges based on 24h volume in the world on May 11, 2022 (in billion
U.S. dollars)
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Binance

Binance is a cryptocurrency exchange platform that combines digital technology and finance [58]. The
platform offers trading and finance products, data and research, decentralisation, and infrastructure
solutions among its many features [58]. In February 2021, trading volume peaked on Binance at
nearly USS18 billion, whilst it reached a market cap of over USS100 billion in November 2021, after
being worth less than USS7 billion prior to January 2021 [59].
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Non-Fungible Tokens (NFTs)

An NFT is a unique, non-interchangeable unit of data that is stored on a blockchain, that can be
traded. Unlike cryptocurrencies such as Bitcoin (like a dollar, all Bitcoin are equal to one another),
each token is uniquely identifiable and can be likened to a certificate of authenticity for an object,
virtual or physical, and any changes in ownership are verified and publicly logged [60]. Due to this
nature, the proof of ownership and trading history is coded into the NFT file itself making forgery
near-impossible. NFT use is expanding at an accelerated rate, with an NFT sold at auction for
UDS$S69 million [61], to brand partnerships between luxury retail goods company Gucci and digital

content creator SUPERPLASTIC selling NFTs at an average of USS19 thousand each [62].

The entertainment industry is also investing in NFTs, with established metaverse Axie Infinity rely on
users collecting and minting NFTs which represent digital pets known as Axies [13]. NBA Top Shot are
official licensed NFTs featuring basketball plays, with an NFT of a Lebron James dunk selling for
US$208,000 in February 2021 [63], [64].

Most expensive non-fungible token (NFT) sales worldwide as of March 16, 2021
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Vertikal Art

Vertikal Art is a virtual 115 level skyscraper floating above Central Park in New York, intended to be
the home of the largest digital art museum and exhibition [65]. The goal is to form a place for art
professionals, collectors, and artists to own galleries and share their NFTs. Vertikal features the ability
to allow artists to create, mint, and sell their art for free (excluding ‘gas’ - the unit that measures the
amount of computational effort required to execute a transaction), and gallery owners to rent their
units out to artists and collectors. Ownership of a Vertikal unit will be represented by an NFT sold on
Ethereum. Vertikal features collectors from Beeple Collectors, the Bored Ape Yacht Club,

CryptoPunks, and many more [65].
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NFT Marketplaces

There are multiple marketplaces in which NFTs are bought and sold. Many offer ‘minting’, which is
the act of creating a piece of artwork to sell as an NFT, and permits users to sell their products for

free, excluding ‘gas’ [66].

OpenSea
The largest NFT and crypto collectibles marketplace in the world with USS10 billion all-time sales
volume as of November 11, 2021 [67]. OpenSea offers peer-to-peer trading for virtual goods backed

by Ethereum, Klaytn, and Solana blockchains [68].

Meta-Infrastructure

3D Modelling

Technology for creating realistic digital worlds, and human avatars has expanded greatly in the past
few years. The visual representation that would serve as a real-time digital counterpart of a physical
object, such as a person, is known as a digital twin [69]. One of the key drawcards for the metaverse
is personalisation, and how a user can represent themselves. There are multiple platforms and
companies currently working on both creating the 3D world in which users can immerse themselves,
and the avatars of those users. The way users will behave in the metaverse often depends on what
they see, feel, and hear - to create those sensations the meta-infrastructure industry is relevant.
Mimicking everyday sensations grows the feel and “truth” of a space - and there are many technology

companies entering this space.

ECOSYSTEMS

2030




Pixar’s Universal Scene Description

Pixar’s USD is another platform for building 3D worlds that has been used extensively in film and

visual effects and is now employed as another way of creating objects inside the metaverse [75].

Design Engines
Design engines are software development environments able to simulate, create, and export builds
and models of whatever the user desires. There are many design engines available as open-source

projects like Blender or pay-level engines such as Unreal Engine that will only charge developers

when they reach a certain revenue level [70], [71].

Unity
A professional 2D and 3D modelling software that is used for desktop, mobile, console, and virtual
reality gaming. It is also expanded outside gaming to support film, automotive, engineering,

construction, and architecture industries [72].

Unreal Engine

First envisioned by Epic Games as a game engine, it now supports projects outside of gaming,
including virtual reality platforms [73]. Unreal Engine is available for free downloads via GitHub and
will charge a fee if the developers reach USS1 million in revenue, but this fee will be waived if said

developers chose to publish on the Epic Games Store [71].

Anything World

Anything world uses a large library of pre-developed 3D models and Artificial Intelligence that has
been integrated into multiple projects. Notable projects include Snapchat filters for Ministry of Sound,
the Speak to Anything! AR app, and the Pink Planet experience - an immersive game tied to Atlantic

Record’s music release [74].

Avatars and Digital Humans
Metahuman Creator

Epic Games has just released Metahuman Creator, a program built on Unreal Engine to create highly

life-like digital twin avatars for users on multiple platforms [76].
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Societal behaviour changed during the COVID-19 pandemic. When it was once commonplace to
engage in face-to-face meetings in the physical, nowadays is held via virtual conferencing tools like
Zoom, Skype, Teams, or Google Meet. Spending on in-game content and paid downloads increased
by 12 and 21 percent during 2020 as users flocked to online spaces and in-person events were no

longer feasible [77] [78].

Increase (in percentage) in time spentvideo gaming during the COVID-19 pandemic
worldwide as of June 2020, by region
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Online gaming was not the only medium that increased during the pandemic. Worldwide, there were
increases in social media use, podcast use, watching films/TA via streaming services, and

consuming more news coverage [79].
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Worldwide Increases in Online Media during March 2020
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The metaverse for many is still a novelty. Prior to 2021 when Meta and Mark Zuckerberg first
announced that they would be pursuing the creation of a metaverse, Google trend data showed
almost zero interest in the term [1][80]. For many this novelty has seen weird and wacky headlines
such as Beeple selling an NFT for nearly 69 million USD, a couple in India hosting their wedding
reception inside the metaverse, or when a Dutch student listed his ‘soul’” as an NFT for sale

[61]1[81][82].

New technology always attracts the outliers at the start and gradually becomes more widely
accepted, but that is not to say that it should not be met with a healthy dose of realism. For example,
a report by Morning Consult found that the biggest worry facing adults looking to enter the metaverse
was cybersecurity, followed closely by cyberbullying and online abuse [83]. 44% of respondents cited
cyberbullying and online abuse as a major concern, with personal safety and sexual harassment cited
by 39% and 38% [83].

The present technologies underpinning the metaverse are continuing to develop and improve and this
has been significantly accelerated by the advent of COVID-19. There is significant interest by
consumers, creators and policymakers alike, with a common understanding of the importance of the
metaverse in our future. This is also reflected in the actions of investors and big technology
companies investing significantly in its development. The following sections provide an overview of
consumer, creator, and policymaker attitudes towards the metaverse, and how these attitudes may

shape its development.
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What are consumer and creator attitudes towards the metaverse?

It will be crucial for prospective organisations to consider how consumer sentiments are changing in
relation to the metaverse. Recent reports show that consumers are generally enthusiastic about the
possibility of moving routine tasks to the metaverse. According to a recent Mckinsey Institute report
on value creation in the metaverse [27], consumers are most enthused about interacting with others,
discovering different digital worlds, meeting and cooperating with their colleagues in enhanced virtual
surroundings, travelling, and buying goods and services. Other significant activities that customers
are currently interested in include investing in virtual real estate, buying and selling NFTs and real
and virtual assets, developing immersive experiences, customising avatars, and attending virtual

events.

Another development to keep an eye on is the market entry of generations who grew up with digital
technology [6]. The Internet has transitioned from a unique advantage for children of the 1990s to a
"human right" for children of the 2020s due to its expanding infrastructure footprint and growing
presence in society. Roblox calculated that 75% of nine to twelve-year-old’s in the US were playing its
game during the recent COVID-19 pandemic [28]. All of this results in a change in perceptions about
the function of the Internet and its significance to society. Digitally native generations are more likely
to anticipate less friction between digital interactions because they have grown accustomed to ever-
more-integrated, feature-rich software during their lives. Younger generations place more social
value on online relationships. Gen Zers claim to be friends with 56% of people they only know online
[29]. As Gen Z matures and becomes the primary consumer group, removing boundaries between

online interactions—their native tongue—will become more crucial.
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Long-term blockchain projects that pledge to achieve greater levels of flexibility with equal or
enhanced functionality will emerge, and given the prevailing and anticipated consumer attitudes, the
latter will be the preferable option. In the short term, mega-ecosystems controlled by Microsoft,
Google, Meta, and Apple will have a first-mover advantage and be best equipped to create their own
siloed ecosystems in the metaverse. There is an indication of shifting attitudes among big tech
companies, however, with Microsoft’s recent initiatives pointing towards a more cooperative
approach with other companies beyond it’s own ecosystem to promote interoperability. The business
seems to understand that working together rather than acting alone can have a significant beneficial
impact on both the consumer experience and the bottom line. Digital services that cater to these
growing expectations for convenience, consumer choice, and interoperability will be likely be

preferred.

What are the attitudes of policymakers?

Customers are increasingly expressing dissatisfaction with various aspects of the internet as it
currently exists, including the spread of false information, data security and privacy issues, the way
social media platforms create user dependence, and the impact these factors have on users' mental
health. Parallel to this, content creators are progressively voicing their dissatisfaction with how
revenue is generated and distributed. The Web 3.0 movement is spreading worldwide due to both
attitudes, and the issues presented will probably influence how legislators regulate the metaverse.

Critical issues like open access to the metaverse, competition and fostering innovation, intellectual
property rights, trade, monetisation, and distribution models between stakeholders, fostering
diversity, equity, and inclusion, user safety and awareness, and data privacy are already hotly

contested.

Despite the lack of clarity surrounding the policy roadmap, interested parties should not be
discouraged from testing the waters in the metaverse. By considering the attitudes of consumers,
creators and policymakers, and the enormous societal ramifications resulting from the development

of the metaverse, entities can inform their strategies to establish a presence in this space.

On the following page, we explore some of these important topics.
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Data privacy: maintaining control over individual data, especially as new data types are being
gathered from various haptics, sensors, and mapping private locations (risk of endangering personal
identity and privacy) will be a key consideration for creators. For instance, Mastercard uses the
illustration of prescription glasses with augmented reality functionality to emphasise this point [30];
these glasses would not only offer real-time heads-up presentations and information overlays but
also incorporate a selfie-style camera that tracks eye movement. While the technology is exciting,
there are concerns for those in the wearer's immediate vicinity (as will regulators) about whether
people are being secretly recorded and subject to facial recognition. Some institutions, like
businesses, hospitals, and governments, might also seek to prohibit the use of such devices in

sensitive areas to prevent data leaks or confidentiality issues.

Cybersecurity and cybercrime: In addition to privacy, cybersecurity and cybercrime are also
significant concerns for the metaverse. A report by IBM Security in 2021 reported the average cost of
data breaches in 2021, with the United States leading the world with approximately US$9 million per
breach [84]. In addition to this, findings published by Allianz in 2022 reported that cyber incidents
(e.g. cybercrime, IT failure/outage, data breaches, fines and penalties) has consistently ranked the

leading risk to business since 2018, with 44% of respondents nominating it as their top risk [85].
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Average cost of data breaches worldwide as of 2021, by country or region (in million U.S. dollars)
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Cryptocurrencies like Bitcoin and, more recently, DeFi, which operate outside of the established
financial systems and provide a higher level of anonymity, have proven helpful for unlawful
transactions and laundering the proceeds of criminal activities [32]. The trading of cryptocurrencies
and NFTs is also vulnerable to fraud, market manipulation, and deception. Particularly, illegal bitcoin
addresses received USS$14 billion in total in 2021, setting a new record for cryptocurrency-based
crime [32]. Criminal use of cryptocurrencies places significant barriers in the way of their widespread
acceptance and increases the possibility that governments will implement regulations. Platform
owners may have a greater need to inform customers about risks and illegal conduct, as well as to

collaborate with law enforcement on protective measures for both consumers and companies [86].

Misinformation: The age of social media has proven time again that what a person reads or
experiences in a virtual space will greatly impact their opinions, whether this be spending habits or
voting patterns. The metaverse will allow immersion at a far greater scale than ever before, which
raises a few key questions: how does a user critically analyse whether an information source is

reliable when everything looks so real?
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A Pew Research Centre report on the use of social media in 2021 found that 48% of US adults say
they get their news from social media “often” or “sometimes”, with Facebook the largest shareholder,
with 31% regularly getting news from the site [87]. Misinformation spreads faster as “the more
outrageous the content, the more people interact with it - this type of ‘engagement’ is what platforms
are looking for” [88]. A study published in 2020 showed that misinformation about COVID-19 spread
faster than the infection itself - with profound adverse health effects [89]. Facebook reported that
during March and April of 2020 they placed warnings on approximately 90 million pieces of content
as they promoted COVID-19 misinformation such as anti-vaccination propaganda, conspiracy

theories and fake cures [90][89].

Users are more likely to benefit from a metaverse that genuinely promotes interconnection and
context. Contrarily, a metaverse that prioritises immersion and addiction is likely to struggle with the
same issues that currently plague social media companies. Despite previous scandals and public
backlash, it would make sense not to expect big technology companies to appropriately self-
moderate, given the enormous advertising income at stake. Clear regulations for social media
companies, including standards for content moderation, advertising to youngsters, and privacy, will
probably require government action. Europe’s Digital Services Act is the most recent in a growing list
of attempts to force internet services such as Meta and YouTube to fight misinformation, ‘disclose
how their services amplify divisive content’ and combat other problems such as ‘targeting online ads
based on a person's ethnicity, religion or sexual orientation’ [91] [6]. Misinformation can have very
real consequences, and it is extremely important that metaverse users are empowered to understand

their choices.

Physical and mental safety: With the advent of the COVID-19 pandemic, isolation and lockdown
separated people for the first time in a generation, and brought with it a host of new issues: how do
you maintain relationships and fulfil social needs when you can no longer see each other in person?
More people have moved into virtual spaces than ever before [79], meaning the line between a
personal space and a public space have blurred. Although the effects on social media use on mental
health are still being studied, preliminary results examining the effects of social media on users pre-
and post-pandemic found that participants reported more stress and health concerns attributed to
their social media use [92]. Navigating social media interactions and the metaverse with this blurring

of private and personal space will need to be considered.
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As private and public spaces merge, the line between a ‘real world’ and a ‘fake world’ dissolve - more
so in a completely virtual space. Users may be alone in their private quarters, but their actions are
recorded and transmitted for all to see. Cyberbullying is a phenomenon that has been increasing in
recent years as more and more users move into virtual spaces such as social media networks like
Facebook, Instagram, or TikTok. Recent surveys have reported that 37% of young people between
the ages of 12 and 17 reported having been bullied online, with less than 1 in 10 willing to report the
abuse to a trusted adult [93] [94]. The metaverse will permeate through both public and private life
and must be a safe space for all - apt discussion about what that looks like is critical - introducing
regulations and encouraging private-sector efforts to foster empathy, communal support, and

interpersonal connection in the metaverse will be vital in this regard.

Sustainability: The metaverse's computer infrastructure requires significant resources, including the
computing power and energy necessary to process blockchain transactions, as well as XR technology.
For example, The carbon footprint of proof-of-work consensus algorithms is enormous, with Bitcoin
currently consuming more energy than the Philippines [35] [36]. A price-increase in Bitcoin
encourages people to invest more energy in mining. Hence, it is obvious that the expansion of any
systems based on proof-of-work is at odds with the objectives of Net Zero (in addition to
accentuating energy security risks). Due to the bulk of Web 3.0 projects' reliance on Ethereum, there
is currently a huge environmental externality. Ethereum's strategy is to switch from the inefficient

proof-of-work process to the less wasteful proof-of-stake mechanism [95].
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Diversity, Equity and Inclusion: Governments,
consumers and creators alike recognise the potential
of the metaverse to represent the world in all its
diversity and level the playing field for everyone
involved. Eliminating bias in metaverse-driven
decisions and promoting diversity, equity and
inclusion is viewed as critical to the success of the
metaverse. For widespread adoption of the metaverse
to occur, it must be easily accessible, provide equal

opportunity, and be representative of all who engage

with it -spanning ages, genders, ethnicities,
geographies, physical capacities and other diversi-
ties. Efforts in this area include building networks of diverse talent, breaking down language barriers
(e.g. Meta Al Translation) [96], expanding access to the metaverse via both VR- and AR-enabled

devices, and offering personalisation for self-expression.

Alternative Governance: Alternative governance structures are based around giving users authority in
matters of governance, rather than placing decision-making power with executives [97]. This takes
the form of decentralised autonomous organisations (DAOs), which distribute blockchain-based

tokens to users and grant holders with economic and governance powers.

The aim of alternative governance is to create a different framework for network evolution than the
traditional framework used by some of the world’s most powerful networks such as Meta and
YouTube that are based on generating more revenue through increasing engagement, often at the
expense of important factors such as user-privacy and rigorous content moderation practices. Web
3.0 proponents believe a user / community-led governance structure can better align incentives
between the network and the user. Rather than extract value, the network at maturity should
continue to align with creating community value, especially if tokens are majority held by active users

versus financial investors or other stakeholders.

While the idea of alternative governance seems promising, there is much uncertainty surrounding
who will be responsible in the event a virtual environment run by a DAO becomes toxic, and what
recourse mechanisms would be available. Despite these limitations, supporters contend that ‘a
“healthy and successful” decentralised application is one that produces more usage, so rule changes
are only likely to be approved if they serve the interests of the community using it’ [97]. Although the
principle is yet to be tried, proponents argue that moderation will occur ‘naturally’ and ‘without

enforcement’, because participants as a cohort would be repelled by a toxic environment [97].
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Interoperability: One of the distinguishing characteristics of the metaverse, according to experts, is
the interoperability of virtual environments, which will enable users to engage in ‘unified, socio-
cultural activities’ that are identical to those found in the real world [98]. The goal of interoperability,
which can apply to various metaverse layers and is currently being defined, is to increase competition

by weakening the influence of network effects and lowering entry barriers [99] [100].

Intellectual Property: The metaverse encourages creation - new ' l
sources of information, technology, and money are available to
consumers and brands alike. But who owns what? If you create

something in or for the metaverse, how can ownership or rights

be determined, traced, protected, and enforced? The use of
blockchain in conjunction with smart contracts to create digital
property such as NFTs provides inherent protection as blockchain is virtually impossible to hack and
smart contracts track the exchange of digital assets, ensuring there is no question of ownership - by
its design, the technology itself fulfils the requirements of intellectual property (IP) protection [101].
This offers a truly exciting prospect for creators and consumers who wish to sell and purchase digital

assets with confidence.

What about the enforcement of property rights in the metaverse? In 1998, an effort was made to
update copyright law when the United States passed the Digital Millennium Copyright Act (DMCA)
permitting takedown notices to be sent by content creators and owners to those accused of violating
IP rights of others [102]. This important mechanism will likely be employed in the metaverse to
further protect ownership rights; however, the issue of finding violations of IP in the metaverse in the
first place remains a significant challenge. Companies like IBM are exploring ways to use Al to target
violations of IP, such as creating algorithms to identify the unauthorised use of digital property and
issue DMCA notices. The rightful owner is then informed of the misuse and empowered to take action

against the violator [103].

Regulatory bodies have already attempted to create protocols around blockchain technology, such as
the ITU which published the very first set of international standards in April 2020 [104]. Likewise, the
IEEE in December 2020 released a ‘IEEE Standard for Data Format for Blockchain Systems’ [104].
New regulations for IP protection and standards for blockchain and other technologies underpinning
the metaverse need to be explored and codified to protect rights of parties and give consumers and

creators confidence to transact in the metaverse.
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Those interested in entering the metaverse should keep abreast of the conversations around various
challenges associated with the development of the metaverse, and create products and services
responsibly, taking the opportunity to embed and engender digital trust, sustainable practices,
diversity, equity and inclusion, among other important qualities while the metaverse is still in its
formative stage. Given how fluid the metaverse is, it is challenging for legislators to create
comprehensive regulatory frameworks for controlling it. However, governments could already prepare
for the future and create the infrastructure and capability necessary to keep up with changes and act
rapidly when necessary. Additionally, they will be able to interact with stakeholders in the private

sector and actively direct the metaverse's evolution even in the absence of direct legislation.
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According to the Digital 2022: Global Overview Report by Simon Kemp from DataReportal,
alongside We are Social and Hootsuit, the average adult now spends 7 hours per day online, or
nearly 40% of their waking time [105]. With retail e-commerce sales set to grow to USS7 trillion in
2025, brands, corporations, and government agencies are now faced with a powerful growing trend
[46]. A March 2022 survey performed by the website Sortlist, that connect marketing and
advertising agencies with clients, surveyed companies across several countries to find out what
sectors have already invested into the metaverse. It may come as no surprise that computer and IT
based business sectors are leading the charge with 17% of companies surveyed reporting that they
had already invested in the metaverse [106]. Education ranked second with 12%, followed closely by

finance at 11%, and marketing & advertising at 10% [106].

Leading business sectors (by percentage) worldwide that have already invested in
the metaverse as of March 2022
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Investment in the Metaverse

Who is investing in the metaverse and why? In 2020, venture capital and private equity firms invested
USSé6 billion into metaverse related technologies and companies, which increased to USS$13 billion in
2021, and as of June 2022 a further USS6-8 billion [107]. By contrast, investments via mergers and
acquisitions in 2020 was US$23 billion, in 2021 it was USS$44 billion, and by June 2022 it reached
USS90-100 billion [6]. Internal corporate investment since 2020 is sitting at approximately USS15 -
20 billion [107].

As of June 2022, more has been invested into metaverse technologies and companies than the
previous years combined - with different sectors investing up to 18% of their digital investment
budget. The energy sector is currently leading with 18%, followed by the automotive industry at 17%,
high technology companies at 17%, tourism at 15%, and entertainment and media at 15% [107].
Companies trailing behind include transport and logistics (10 - 11%), telecommunications (8-9%), and
construction (7%) [107]. There are three main types of investors: large technology companies like
Meta, Microsoft (looking to acquire Activision Blizzard with an all-cash transaction of USS68.7 billion
pushing up the numbers [108]), and Nvidia; venture capital companies raising large sums of money to
funnel back into metaverse projects like Open Sea and Improbable; and corporations and brands like

Disney, LEGO, Balenciaga, and Gucci.

There are several reasons why investors are looking to the metaverse: technological readiness and
improvement in the base infrastructure required to operate such a complex ecosystem like
blockchain, 5G and network improvements, and 3D modelling and environment creation engines
(such as Unreal Engine and Unity); increasing interest from, and engagement with, growing audiences
that see the value of utilising creative digital environments for various purposes that go beyond the
gaming sphere (think online learning and training, fitness, e-commerce, remote collaboration, etc.);
demographic factors with generational change and stereotype change (gamers are increasingly female
[109], and Generation Z is coming into disposable wealth having grown up inside virtual
environments are much more amenable to the offerings the metaverse could provide); and the growth
of individual content creators - the influencer economy across various social media platforms like

WeChat, TikTok and Instagram is proof of that.
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How significant could the metaverse impact and value creation be?

McKinsey Institute predicts that the monetary value of the metaverse will increase exponentially due
to several factors, including its appeal across genders, geographies, and generations; consumers'
readiness to spend on digital assets; their openness to embracing new technologies; and businesses'
significant investments in the creation of metaverse infrastructure [27]. The combined potential
economic value for the metaverse is significant. Though projections vary greatly, McKinsey suggests
that it could generate up to USS5 trillion by 2030 [27]. In light of its potential to facilitate new
business models, services, and products, as well as act as an engagement channel for business-to-
business and business-to-consumer purposes, it is shaping up to be the biggest new growth

opportunity for several industries.

Despite having ramifications for all, the metaverse's potential impact differs from industry to
industry. For example, McKinsey predicts that by 2030, the metaverse may have an economic impact
on e-commerce of between USS2 trillion to USS$2.6 trillion [27]. Similar to how they estimate it will
manifest across the value chain, they predict it will have an impact of US$180 billion to USS$270
billion on the academic learning market, US$144 billion to USS$206 billion on the advertising market,
and US$108 billion to USS$S125 billion on the gaming market [27].

There are many examples of how businesses are experimenting in the metaverse, and the use cases
will only expand in the future. The majority of efforts in the metaverse to-date have been focused on
virtual meetings, product design, marketing, events, learning and development for employees or
digital twinning. The most promising use cases are predicted to arise in e-commerce, finance,
manufacturing, professional services, retail, telecommunications, and media. This is followed by,

among other sectors, healthcare, transportation, and education.
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We know that consumers are already engaging in the metaverse, with 69% stating that they preferred
at least one activity to be done virtually rather than engage with its physical alternative [107]. While it
is clear that the metaverse will have an impact on all industries in the future, the following section

highlights some of the major projects already influencing industries in the present: finance, health,

automotive and metamobility, retail, the future of work, and tourism.

Finance

Numerous financial services firms are investigating the potential of the most recent metaverse
developments, recognising the opportunities the metaverse presents to connect with consumers in
novel ways. For instance, HSBC has invested in virtual real estate in The Sandbox specifically for
interacting with e-sports fans [110]. In 2022, ‘imagin’ backed by Caxiabank became the first
European fintech company in the world to enter the metaverse with the development of imaginLAND;
Standard Chartered purchased a parcel of land in Decentraland; JP Morgan Chase & Co developed
the ‘Onyx’ lounge for users to explore in Decentraland, after having created the world’s first bank-led
blockchain platform in 2020 [111]. Neobank Zelf is introducing embedded banking for metaverse
gamers via its MetaPass in Discord [112], while London-based fintech Sokin is developing
infrastructure for processing metaverse transactions, payments, and investments [113]. Back-end
assistance for financing virtual realestate in the metaverse is provided by some businesses, including

the North American technology company TerraZero [114].
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Health

Telehealth is not a new phenomenon; healthcare through phone calls or video calling has been the
reality for those living in rural areas for some time now. Countries with extremely large areas to cover
often struggle to provide healthcare in remote communities, one such example being Australia.
During the pandemic, Digital Consumer Trends in collaboration with Deloitte investigated how
telehealth services were used and found that 22% of respondents reported using more telehealth
services since the beginning of lockdowns, 19% had a phone appointment with medical staff, and 6%
had a video appointment [115]. How the metaverse will work alongside existing health infrastructure

is a very exciting opportunity, not just for health practitioners, but for patients as well.

The ‘virtual’ hospital may still be a few years away, however, some service providers are actively
using XR technologies as a part of their treatment programs already. WTW conducted a survey as
part of their Global Medical Trends Survey in 2022, finding that in Latin America 87% of insurers
include telehealth as a part of all their portfolios, compared with the Asia Pacific in which only 27%
responded the same [116]. Globally, the rate of insurers offering telehealth in all plans sits at 52%,
select clients or plans at 28%, and 20% state that they will be adding telehealth as an option in 2022

or soon [116].
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Share of insurers providers offering telehealth through their current plans worldwide in
2021, by region
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Osso VR

A San Francisco based start-up founded in 2016 saw great progress during the pandemic. OSSO VR is
a virtual reality surgical simulation designed to train and assess professionals [117]. They specialise in
hyper-realistic, haptic-enhanced, hands-on interactivity and have now partnered with Johnson &

Johnson, Stryker, and Smith and Nephew during the pandemic [118].
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Automotive and ‘Metamobility’

The metaverse has the potential to impact all aspects of the automotive industry, including
production, product customisation, community, and brand loyalty. In many ways, the auto industry is
one of the industries best positioned to leverage the benefits of the metaverse because one of its
defining characteristics is its potential to give users a greater say in the creation and customisation of
products, opening up new avenues for engagement with brands and product creators. The culture of
creating, repairing, and customising vehicles is already flourishing in the automotive industry. By
2024, the speciality equipment industry is expected to generate US$57.16 billion, according to the
Specialty Equipment and Market Association [119].

The ability of the metaverse to affect how cars are created and constructed is becoming apparent
already. Today, a vehicle can be created in the metaverse and produced in the real world while
remaining decentralised. In fact, the Chinese firm PIX Moving, which develops and produces smart
cars, is well-known for hosting hackathons to find new methods to create, market, and use self-
driving technologies. DeAuto Hackathon (Decentralised Auto Hackathon) was organised in 2022 by
PIX Moving. Participants used VR and the metaverse to create a new Mini that could be produced at a

large scale [120].
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Car manufacturers are more widely using digital twins and virtual environments to improve and
optimise production processes and speed up prototyping [121]. Using Nvidia's Omniverse technology,

BMW is experimenting with building digital twins of vast factories and inventing products [122].

A concept that will materialise with the maturation of the metaverse is that of ‘metamobility’ - a term
coined by Hyundai Motor [123]. Metamobility will expand the human reach via the combination of
robotics in both the real world and the metaverse to ‘fulfil unlimited freedom of mobility” without the
physical restraints of time and space [123]. While the concept is not unique to Hyundai (for example,
Telexistence have already been working in this space since 2017 [124]) this topic gained quite a bit of
attention recently with the announcement that Hyundai Motor had made a purchase of Boston
Dynamics specifically to expand on this concept [125]. An example of metamobility would be a
‘smart’ factory in which humans remotely pilot robots to conduct factory work [126], or engaging in
remote shopping experiences where customers can see, touch, and test products remotely through

the control of an in-store robot sending haptics and other sensory feedback to the customer.
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Hyundai Motor

Hyundai Motor is in the process of expanding their robotics division, especially with the purchase of
Boston Dynamics. Their plan is to become a smart mobility solution provider, starting with a robotics-
based Mobility of Things (MoT) ecosystem - a concept in which traditionally inanimate objects will gain
mobility using robotics [123]. They also plan to expand the Plug & Drive (PnD) and Drive & Lift (DnL)
platforms, PnD is an ‘all-in-one mobility solution that combines intelligent steering, braking, in-wheel
electric drive, and suspension hardware’” equipped with LIDAR and camera senses allowing it to move
autonomously [123]. On the other hand, DnL is an ‘all-in-one robotics solution based on an electric
wheel mechanism that combines the drive, steering, and braking systems into one structure’, allowing

the body of the robot/vehicle to stay level across uneven terrain or low barriers [123].

Retail

Applications and methodologies powered
by the metaverse can be implemented in-
store. XR can be used by brands to
provide a higher degree of experience:
customers can experience and purchase
virtual or tangible goods in 3-D,

navigable, brand-branded areas that also

use technology to let customers test items

that are not available in stores. Additionally, as consumers become more familiar with products
before they buy them, there may be fewer returns in addition to increased sales. For instance, the
appliance business, Dyson, introduced a virtual reality store where buyers could digitally "walk"

through and test out its products [127].
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The growth of online, virtual worlds also enables retailers to increase their market reach. A brand can
create a store in the metaverse for clients worldwide rather than opening one in each city. Some
people are already taking this route. In 2022, Samsung opened a digital store in Decentraland that
was styled after its physical Samsung store in New York City, enabling customers to complete
different quests to earn NFT badges [128]. Multiple retailers, such as Urban Outfitters, Ralph Lauren,
and Walmart, have filed formal trademarks in relation to virtual world stores [129], while an area of
land within Decentraland was acquired for a sum in the region of US$1 million with the underlying

intention of creating an online shopping mall [130].

Finally, merchants may leverage the metaverse for recruitment, brand activation, and advertising like
apparel, fashion, and luxury goods companies. For instance, Wendy’s saw an opportunity to insert
itself in the Fortnite Food Fight game and drive home its core brand messaging ‘fresh, never frozen’
to players [131]. Elsewhere, Carrefour launched a metaverse-based recruitment campaign to

accomplish its digital transformation target of hiring 3,000 data analysts by 2026 [132].

Gucci Garden (Gucci and Roblox)

The Gucci Garden was a collaboration between Gucci and the large metaverse-style game Roblox in
2021. It was designed as an interactive virtual garden that users could enter and explore [133]. During
the two-week exhibition, 20 million users visited the garden, with 21 limited items available for sale
[134]. During the exhibition, users were able to purchase a the ‘Queen Bee Dionysus’ bag for 475
Robux (in game currency equivalent to USS$5.50), but due to the limited sale period it ended up being
sold in a later transaction for 350,000 Robux, or USS4,115 [135].
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Nike
‘Nikeland’ is a location on the popular virtual gaming platform, Roblox, that is inspired by Nike’s real-
life headquarters [136]. Visitors can participate in games or use the Nikeland tool kit to create their

own mini games. Players can also outfit their avatars with digital recreations of Nike products [137].

Entertainment

Entertainment is perhaps the most obvious consequence of the metaverse. As seen in previous
chapters, metaverse instances have existed in one form or another for a number of years now and
have had a singular focus on entertainment through gaming. Gaming may be the oldest version of a
metaverse instance, but it is the biggest shareholder of the space right now. Online communities such
as Fortnite, Roblox, or Minecraft have daily users in the millions [138]. This industry is not limited to
gaming however, the option to host live concerts in 3D spaces, ‘watch parties’ where users get
together in a virtual space to watch the same media together, are all growing in popularity. Gaming is
a massive industry, with a report by NewZoo showing that global revenue will pass US$200 billion for
the first time in 2022 [139]. Smart phone games remain the biggest earner, with USS91 billion,
followed by console games at USS52 billion [139].

Video game market revenue worldwide in 2022, by segment (in billion U.S. dollars)

Browser PC games . 2.50

Tablet games 12.10
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Gaming: Fortnite & Star Wars

Star Wars IX: The Rise of Skywalker x Fortnite collaboration featured an in-game event in which the
iconic intro crawl was broadcast across the sky inside the game, a clip showing some of the characters
from the film before introducing the director J.J. Abrams and finishing with an in-game-only released
voice clip that helped build hype for the film [140]. The event lasted approximately 15 minutes and
was followed by the introduction of three skins for user’s avatars, and eight days of Star Wars themed

challenges [141].

Music Industry

Data shows that 0% of streaming revenue goes to the top 1% of artists, further widening the gap
[142]. To compensate, artists are venturing to find other ways to sell their music online, one of which is
through NFTs. One artist, Daniel Allen, was able to raise 50 ETH (USS 140,000 on the day of trading) to
crowd-fund an upcoming album by selling 50% of future master royalties [143]. The NFT music
platform, Catalog, allows artists to sell singles as NFTs without asking them to sacrifice their rights to

their work [144].
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The Future of Work

What will the future of work look like? The pandemic resulted in a dramatic migration to remote
work, with both positive and negative outcomes as a result. Accenture published a report into the
reasons why workers are choosing to work remotely worldwide in 2021 showing that safety remained
the highest priority, with 34% respondents nominated that is their biggest reason [145]. The second

highest reason was quality of life, followed by freedom, technology, and finally workspace [145].

One of the key promises of the metaverse is allowing users to access a globe’s worth of information
and communication from their own homes. Technology has improved, in part, due to the COVID-19
pandemic that resulted in increasing instances of telework and virtual meetings. Studies have noted
several desirable goals from teleworking, such as reducing transportation costs, lower emissions
from said transportation, improving job retention, increasing productivity, and saving office space
[146].

Although many workers reported a significant increase in their quality of life and signalled a
preference for remote working, the shift to telework does have its downsides: even the CEO of Zoom
recently noted that he was suffering from the phenomenon ‘Zoom fatigue’ [147]. A recent study into
the effects of AR and VR for workplaces concluded that that AR was associated with mental demand
and effort, while VR had no significant effect on any workload sub-dimensions; the resources and

cost of operating XR realities are different and higher than physical reality [148].

Global workers' reasons to want to work remotely 2021, by category
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The metaverse will not only change the way we access information and communicate for work
purposes, but it will have the more significant impact of creating entirely new digital working
economies. The meta-economy is drawing more individuals in due to supply and demand
interactions. This will consequently lead to the need to create new skills and opportunities for
earning money. Since people would have to create and develop the goods used in the virtual world;
as such, the creator economy will have enormous prospects. A virtual shoe designer named RTFKT
was recently purchased by Nike [149]. As a result, a fascinating link between digital and actual goods
has been made (owners of NFTs receive physical shoes that match their NFTs), and an ecosystem of
wearables as well as avatars, spaces, and digital items is being formed. In contrast, some
people—those that form the gig economy of the metaverse—will make a living by delivering new

services [150].

vSpatial
Founded in 2016, vSpatial specialises in offering innovative workplace solutions in virtual reality
spaces [151]. The idea is that employees can log in using VR headsets, with PC access and multi-user

access, and unlimited ‘screen’ space.
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Chapter IV: Entering the Metayerse
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Until now, this report has focused on the areas of technology that need to improve and develop for
the metaverse to materialise, the attitudes surrounding the metaverse, its investment landcape, and
some of the key players already entering into this space. This chapter will take a closer look at some
of the factors creators should consider when developing metaverse projects and highlights some of
the strategies brands are adopting now to build a fruitful and long-lasting presence in the metaverse

that enhances brand recognition and connection with consumers.
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Important Characteristics to Consider

When creating in the metaverse, it will be important to consider some of the characteristics that

current brands are already adopting:

1. Gamification
Studies have shown for years that gamifying a task both increases the speed at which is it
completed, and in the context of education, also shows an increase in information retention
[115]. Users want to be engaged and are far more likely to embrace a brand if their
advertisement feels more like a game than a marketing strategy, a tactic used extremely well by

Wendy’s in their clever Food Fight campaign.

2.  Accessibility and interoperability
Supporting both AR and VR capability will enable greater access for all across various devices.
While it is not yet a common practice, ensuring interoperability between platforms will be

important in order to cater to consumers’ increasing desire for convenience and choice.

3. Emotion
The brands that are successfully marketing themselves inside the metaverse are succeeding in a
key area - they are making consumers connect with content by inciting positive emotional
responses. In the metaverse, this can be achieved through the creation of immersive
experiences that engage our senses through sound, visuals and haptic/sensory feedback and

employing the creative art of storytelling to communicate core values and stir empathy.

4. Personalisation
Now more than ever, consumers expect personalisation - whether it be with regards to retail
experiences, the provision of services, or how they wish to represent themselves in both
physical and virtual worlds.  Successful projects in the metaverse offer personalised
experiences, ensuring that each and every consumer feels unique and valued when engaging

with content.

Leading Use Cases in the Metaverse

What initiatives have brands adopted that have been successful? Various reports have sought to
answer this question, including the McKinsey report on Value Creation in the metaverse, and the

following infographic distils some of the more popular use cases [107].
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Creating Your Metaverse Strategy

The metaverse opens up a completely new
world of ways to interact, which is already
resulting in the creation of entirely new
services and business models expanding
across a diverse range of sectors. To take
advantage of the potential value the
metaverse presents, it is important to take

steps now to build your strategy and enter

the metaverse. Here, we offer suggestions

on how to create your strategy:

Stay informed.
= The metaverse in its full form has not yet materialised. Keeping abreast of developments in the
metaverse and understanding the many directions and forms it could take will help you to
inform your decision to enter the metaverse, define your strategy, and identify relevant

opportunities to create value.

Define objectives and how you want to participate.

= What do you want to achieve? Do you want to create new paths to revenue? Create more

demand across new or existing divisions? Expand your consumer base?

= How will you present in the metaverse? Is your role to provide new immersive experiences,

virtual products and services, or offer new supporting infrastructure?

= What will your sources of revenue and the details of financing be?

Test the waters and engage your community.

= Start small and experiment with what the metaverse has to offer. For example, this could take
the form of adopting alternative payment methods via cryptocurrencies or NFTs, or creating an

immersive marketing campaign to engage consumers.

= Continually assess your community’s behaviour in the metaverse and understand their attitudes.

Collaborate.

= Explore potential partnerships that will create mutual value, align with your core values, and
strengthen the aspirational principles of the metaverse such as interoperability, accessibility,

and security.
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Scale your business in the metaverse.
= Once a viable use case or activity in the metaverse has been identified, tested, and
demonstrates potential for long-term value creation, isolate and implement the capabilities,
practices and technologies needed to scale.
= This should include considerations of infrastructure, talent pools, engagement with alternative
methods of payment as well as more established forms, product design, and risk compliance,

among others.

In addition to the general guidelines above, there are several key awareness strategies to consider:

Brand Native Platform Engagement

Native advertising is the marketing approach to blend paid
messages into the hosting platform, making the content
seem relevant [152]. Whilst a clever marketing ploy, the

approach has been widely criticised in the past for lack of

transparency or misleading to the general public. Preserving
audience trust is vital in engagement; consumers want to
know when they are viewing a paid message - they expect

brands to be socially responsible [152]. Engaging with your

audience in a meaningful way ensures your message comes

across and doesn’t betray your core values.

Cause/Effect Marketing

As mentioned earlier, consumers now more than
ever expect corporations and businesses to be
socially responsible, with 40% paying close
attention to a brand’s actions [153]. Cause
marketing is the act of partnering with a non-

profit organisation to boost their corporate

social responsibility in exchange for awareness
of the non-profit [153].
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Empathy Tech

In some industries like teaching or healthcare, being able to empathise with your audience is crucial
for success. Teams work better together when they are able to empathise with one another -
something that has been made harder through remote learning and working. An employer may be
unable to empathise with an employee juggling parenthood and remote working as they don’t
physically see or experience their days. Empathy tech seeks to ensure that ethical aspects of a
product’s design are built in to help with the cause you are championing [154]. For instance, ensuring
that the gamification of your product isn’t addictive, or if your product requires too much energy and

compromises on green initiatives as a result.

Virtual Real Estate

Virtual real estate is a growing area of the metaverse,
with sales in 2021 topping USS$S500 million [155].
There are even companies devoted to selling virtual
real estate, such as metaverse Property selling land
inside Decentraland, The Sandbox, Somnium Space,
Cryptovoxels, and Upland [156]. The growing market

of cryptocurrencies and NFTs have risen to a point

that purchasing retail space in the metaverse to
ensure a good position may be a good investment

when building your presence in the metaverse.
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Example Strategy

Once your initiative and strategy has been identified, it is time to implement it into both the
company’s goals and launch into the metaverse. The following illustration demonstrates a step-
by-step process of launching into the metaverse, featuring an example from the Retail industry

(using Balenciaga’s entry as inspiration).

» What are we monetising?
+ Retail example: a brand wishes to launch a digital version
Step 1: ; ; ,
of their new fashion collection
Create a « Need to create digital assets

business model

* What are the overheads?

+ Retail example: extremely low production costs and no
expenses for in-store upkeep

» No physical assets, purely digital

Step 2:
Define operational

characteristics

« Engagement, marketing, branding - sales
« Platform native brand engagement is vital - consumers
need to empathise with your brand and be willing to
engage with you
Step 3. « Retail examp{e.: immersive ex?eri?nces, brand campaigns
that partner with platforms with high user engagement
Marketing (Balenciaga partnered with Fortnite to release a collection

of new 'skins’)

« What new assets are available to monetise in the future?

+ How can consumers discover your product?
« Retail example: high profit margin for digital assets, offer
next level personalisation
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Chapter V: Metaverse Breakout Session

As a part of Ecosystems 2030 (ES2030) summit held in A Corufia, Spain in June 2022, C-level
executives and leaders from some of the most influential organisations worldwide across industry,
government, and academia participated in an agile brainstorming session on the theme of the
metaverse. ES2030 is an interdisciplinary forum for top executives, thought leaders, innovators, and
futurists to explore the ecosystems emerging over the next 10 years from technologies including
artificial intelligence, machine learning, autonomous systems, fintech, 3-D printing, robotics, and
extended reality. The breakout session group was comprised of over 120 multinational leaders (see

participants list on page 7) and represented diverse fields including:

. Finance . Music

. Mobility . Education

. Medicine . Venture Capital
. Automotive . Marketing

. Entertainment . Manufacturing
. Technology . Data Analytics
. Infrastructure . Media

. Retail . Consulting

. Space . Robotics

. Consumer Goods - Government

. Software . Longevity
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Participants were challenged to think beyond their respective fields and imagine the future of selected
sectors - finance, retail, healthcare, automotive and metamobility, and retirement - in the metaverse.
This meeting of great minds produced a concentrated dose of insights on the future of the metaverse

- we present the results in the following sections.

Breakout Session Framework

The session was characterised by a rapid prototyping process, engaging all participants to deep dive
into the future of metaverse, facilitating vital discussions surrounding economic opportunities and
challenges the metaverse presents, and encouraging participants to envision the future and identify
the actions that must be taken in the present to get there. As a part of the session, the participants of
ES2030 were split into seven groups representing different industries. To encourage creativity and
diversity of thought within the groups, each participant was assigned an industry that was not their
own. The industries represented are as follows: finance, retail, entertainment, health, meta-mobility,
meta-infrastructure, and retirement. Each of the groups were issued ten questions to explore and

discuss:

Question 1 What is the metaverse according to you? Question 6 What is the source of this ¢

Question 2 What is the future of this industry in the Question 7 Why is this crisis a problem?

metaverse?

Question 3 Imagine a headline about the metaverse on Question 8 What is the root cause of everything?
the front pa fa jO er in What does this crisis boil down to?

2030 - wha

- - What are some potential solutions?
What obstacles do we need to overcome
now to arrive at the future you envision?
What, if anything, will need to change?

- What is your use case for the

metaverse?
Many industries experience an inflection

point or a crisis that prompts wider change -
What is the turning point/crisis for your

given industry?

An overview of the results from questions 1-5 from all groups is provided below. Observations and
ideas presented by the finance, retail, healthcare, automotive and metamobility, and retirement

groups are explored in greater detail.
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1. What is the Metaverse according to you?

There were several common threads throughout all industries: the metaverse will be an immersive, 3D
experience generator with almost limitless capabilities. Regardless of industry, connecting people
and garnering new experiences in this digital ‘parallel’ world ranked highest as descriptors of the
metaverse. How people experience their world, create their identities, and evolve were the first ideas
that nearly all industries had. This is not to say that all feedback on ‘what is the metaverse?’ was
positive; most industries also spoke of their concerns. The word ‘hype’ was thrown around among a
number of groups, not to mention the potentially dangerous possibilities of the metaverse. Privacy
and ‘the amplification of the angels and demons of the internet’ proved concerning across industries,
with no industry more concerned than others. The following graph shows the most common answers

given for this question.

Common Themes Across Industries

Hype /risk / dangerous |

Connecting people

Collaboratvereality

Better version of yourself (digital twin)

Business opporuntity

Theme / Topic/ Description

I
|
I —
i meersior |
Paraliel world (digital sugmentation of the real wor k) |
I ——

3Dworld

Extension of the internet

Number of times repeated

"The future of connectivity, mobility, and communication.”

Entertainment Group

"The metaverse could be one of two things:

: . . : "A new place for relationships, partnerships, businesses,
An immersive frictionless internet that and information to flourish.”

helps increase social capital, reduces
inequality, and improves quality of life; or,
a dystopia of a more unequal,
individualistic, ugly."

Healthcare Group
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2. What is the future of your given industry in the Metaverse?

Overall, the results from the groups are positive, with more groups advocating a strong future for their industries.

Finance: The groups representing the financial industry spoke at
length  about the democratisation of finance through
decentralisation, the changing of ageing banking practises with
virtualised experiences inside the metaverse with a key emphasis

on open and easy access to a global audience. Examples of these

new banking practises include smart contracts, NFTs, new
metaverse-based brands; but the participants did highlight an
important challenge - managing risk and security for financial
institutions and consumers. How does virtual banking security work

inside a metaverse?

Retail: The retail group identified two key themes: experience is
now a commodity to be sold, and data driven virtual shopping
experiences that permit users to create and model products prior

to physical production will be the future.

Healthcare: For healthcare, access remained a key topic, as well as
connecting with telehealth professionals and infrastructure to help
diagnose patients and placing patients in control of their treatment
plans. A key issue is privacy and security - how will access to patient

records be managed and by who? Training for health professionals
was raised as an exciting prospect, and this was echoed by other

industry groups too.

Automotive and Metamobility: The automotive and metamobility groups
highlighted safe simulations for training, coining the phrase Metaverse

Remote Organisations (MROs), plus limitless experiences for travelling

> _ between all 3D worlds. One group even suggested an airline for travel
v between them. None of the groups suggested any detrimental effects for
real world travel companies, but if travel was eventually reduced due to
more work being done in the metaverse then this would result in

consequences for the industry.
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Entertainment: The Entertainment Groups noted that immersive
experiences will be paramount in the future, and borders will no
longer be a barrier to accessing content thanks to the metaverse.
Intellectual property was recognised as the next challenge for
sweeping global access to content. They also pondered a more

philosophical question - if people exclusively immerse themselves in

the metaverse, will the feeling of ‘real’ be lost?

Retirement: Retirement Groups believed that the metaverse is likely to
be a positive experience for retired persons. The metaverse could help
retired people to access more beyond their physical boundaries: a way to
safely experience and gamify retirement and connect with family and
friends. Getting retired persons involved in the metaverse is a way to

ensure that an oft-forgotten part of society is re-introduced and included.

The Groups also noted the potential to engage younger persons and

encourage them to plan now for their later years.
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3. Imagine a newspaper headline in 2030, what would it say?

Out of the 44 headlines proposed, 16 were positive, 14 were negative, and a further 14 were neutral.
Interestingly, the groups devoted to the automotive industry only submitted headlines with negative
connotations. Looking at the overall picture, the reservations around potential issues in the metaverse
versus potential positives appeared equal across most industries and no group was willing to only see

a good future.

News Headlines in 2030

Negative 32% Natural 32%

Positive 36%

"First Loan for Space Travel Provided by Meta-bank”

Fina

"Cash is Dead, Long Live Meta-finance" : “First Country in the Metaverse”

Finance Group

"Anonymous Breaks Finance Metaverse" _ "Data shows more patients treated for
Finance Group " mental health in the metaverse than in the
real world”

se: Increased inequality worldwide”

"Free universal health services for all” e 3 Another metaverse scandal: your private data

released to foreign governments

"Last physical retail store of Zara closes due to declining

in-store

ECOSYSTEMS
2030




4. What obstacles do we need to overcome to arrive at the envisioned future?

Question four proved to be interesting in terms of common themes. Every industry group mentioned

regulations, cybersecurity, political directions, and resource management.

With regards to removing regulation as an obstacle to success in the
metaverse, all groups spoke of how newer technology always
develops faster than lawmakers can keep up, leading to loopholes,

gaps in the legislation, and the consequences of this slow action.

This proved to be a key obstacle across all industries.

Cybersecurity is a significant issue, with a joint IBM Security and
Ponemon Institute report in 2021 placing the global average cost of a
data breach at USD$4.24 million [84]. In January 2019 alone, over
1.76 billion records were leaked in data breaches around the world
[157]. All industries nominated cybersecurity as a major obstacle,

with data privacy, identity protection, and how user data is collected

and shared will be a key obstacle to overcome before a successful

transition into the metaverse is achieved.

All industries also nominated political decision-making as another
obstacle. Many industries noted that most decisions are made with
the next election cycle in mind, rather than planning for the future
ahead. Resource management and lack thereof is another issue to

solve. Building infrastructure and coordinating resource management

for 10 to 30 years into the future will be key for sustainable growth
for all industries in Web 3.0. Resources of raw materials, people,

and funds were all identified as obstacles to overcome.

Many, but not all industries also spoke of sustainability and lowering
emissions as another obstacle to entering the metaverse. Finance
noted that investment in technology that lowers emissions will be

needed for sustainable practises in the future.
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5. What is the crisis your given industry is experiencing?

Finance nominated numerous crises that will trigger significant change in their industry. Consumers

need access to fair, inclusive, and affordable products; banks need to modernise legacy systems and

rise to meet technology challenges, and regulators are faced with the old question: how to regulate

risk in a digital universe with technology that evolves far faster than legislation can keep up.

automotive &
Metamobility

Healthcare
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Finance nominated numerous crises that will trigger significant change in the industry.
Consumers need access to fair, inclusive, and affordable products; banks need to
modernise legacy systems and rise to meet technology challenges, and regulators are
faced with the old question: how do we regulate risk in a digital universe with
technology that evolves far faster than legislation can keep up?

Supply chain issues and the use of bots were nominated as the crisis the retail industry
faced. Resource management was nominated by many other industries as a key
challenge too.

Carbon emissions and sustainability were mentioned first as the crisis the automotive
industry was facing. Semi-conductor shortages and resource management, coupled
with infrastructure support.

Lifestyle factors and sick care rather than preventative healthcare was the leading crisis
in the health industry. A lack of access to affordable care, with pharmaceutical
companies suffering from damaged reputations for cost-cutting at the expense of
patients was also highlighted.

Meta-infrastructure was mostly concerned with the environmental impact of their
industry. Blockchain technology, especially cryptocurrency, requires massive energy
consumption. Geopolitics was also mentioned as requirements vary within states, let
alone between different states themselves.




Selected Observations and Ideas

Finance Industry

The Finance Group envisioned a significant transformation of the sector with the marriage between
decentralised infrastructure, Web 3.0, and the new immersive world of the metaverse. Participants
viewed entry into the metaverse as a way to facilitate industry expansion and a growing NFT market,
and an opportunity to revolutionise customer service and consumer experience. If the financial
industry worldwide gets it right, participants viewed the metaverse as a platform to foster financial
inclusion and democratise finance through the creation of financial identity and credit worthiness
profiles for all consumers, the application of new processes and use of unbiased data and algorithms
to erode prejudice and discrimination that have traditionally acted as barriers to accessing credit and

other services.

Services targeting investment and growth of wealth, for example, could be significantly enhanced
with virtual advisors and real-time personalised wealth-health checks and simulated investment
strategies that consider all investment opportunities within the ecosystem of the metaverse. Financial
services can become more accessible and processes more straightforward and faster with the
maturation of decentralised finance (DeFi) and smart contracts removing the middle-men from all
equations. With the security of blockchain, DeFi will allow users buy and sell assets and financial
services as a form of investment or financing without middlemen, and smart contracts can run

automatically, removing the need for supervisory oversight.

While the outlook is positive, legitimate concerns were expressed about the decentralised future of
finance and also in regards to the real potential for increased inequality. As a decentralised financial
ecosystem, put in simple terms, it is not regulated. Under the traditional financial system, personal
details can be checked to review loan applicants' credit worthiness and other aspects. In blockchain,
however, a public key that holds no personal information is used instead, and this can make

preventing fraud and other financial crimes challenging.
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Security is also an important factor. On DeFi platforms, users safeguard their own assets via access
keys and authentication to sign in to apps. Because no entity can provide or restate their personal
details if they are stolen, users could lose all their assets. In addition to concerns regarding illegal
activity and security, participants highlighted the present issue of biased data and algorithms and

how, if not kept in check, could further increase inequality among consumers.

The participants identified a number of significant hurdles when it comes to the finance industry
reaching its full potential in the metaverse, such as outdated bank legacy systems and technology,
old-fashioned thinking between board members and executives; a lack of leadership, vision, and fast
action, coupled with the cost of modernising outdated infrastructure present great barriers. There are
also biases built into systems, technology and society, and a lack of financial literacy and access to
necessary technologies that consumers need. Without access to affordable and easy-to-understand
financial products and services, many consumers struggle to finance their homes, pay bills, or
establish their own businesses. On top of this, there are many biases that keep portions of the
population from receiving the best financial products and services for their circumstances. Regulation
and adaptation are other great hurdles, as governments, industry, academia and society struggle to
keep pace with the speed of innovation. Particularly in relation to regulation, participants noted that
there was too much ‘red tape’ and reactive lawmaking acting as barriers to a successful future in the

metaverse for the finance industry.

Participants offered insights on how the finance industry could expand access to financial products
and services in the metaverse through data collection, analysis and consumer education and services,
and highlighted that, first and foremost, banks must become more ‘human’ oriented (not simply
customer oriented) and focus on ways to add value at significant ‘life moments’; for example,
entering higher education, getting married, purchasing a home, having children, or planning for

retirement.

The following page displays some of the key insights presented by the finance groups.
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Data

Collection

N

Collect metaverse data that is not traditional financial data such as consumer
behaviour to analyse consumers ability and willingness to pay credit bills;
Collect data that will allow banks and regulators to support credit decision-

making focused on individual consumers.

J
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Create learning opportunities in the metaverse for young people and students
that model ‘real life’ such as paying bills, getting a mortgage, and having
children, and then apply that data to jumpstart young people’s ability to
access credit;

Create updates through data analysis that are timely and provided through
the metaverse to help consumers track their financial health over the course
of their lifetime;

Visualise investment opportunities worldwide and offer personalised wealth
and investment strategies;

New metaverse products and services (e.g. DeFi)

Guide consumers through all information and services with the help of virtual

assistants & create personalised services & offers.




Retail Industry

Consumers’ desire for safe, contactless, digitally enriched retail experiences is increasing and the
COVID-19 pandemic has only accelerated this trend. Acknowledging this reality, participants from
the retail group imagined a bright future for the retail industry in the metaverse, expressing that it will
be a platform for retailers to replicate and creatively enhance traditional brick-and-mortar in-store
shopping experiences, moving away from conventional transactional experiences to more experiential
ones. A new economic model for consumers will emerge whereby experience becomes the new

currency.

The personalisation of consumer experience was identified as a major opportunity, whereby retailers
can leverage on data from the broader demographic as well as individual consumer data (e.g.
consumer behaviour, social media activity, product preferences, etc.) to create unique shopping
experiences tailored to each individual. The retail group envisioned a future where customers have
the ability to design clothing and other products virtually prior to physical production. With the
development and integration of technologies such as haptics and 3D printing in the metaverse, the
whole retail life-cycle could be completed in the metaverse, with consumers purchasing existing
products or designing and testing their own products, and printing items such as clothing within their

own homes for immediate use.

Participants identified a number of obstacles to this exciting future for retail in the metaverse,
including concerns surrounding cybersecurity and data protection, the digital divide ostracising
certain communities, the cost of developing and implementing new infrastructure, supply chain
management, regulation and intellectual property, social integration of new technologies, and the
lack of human resources. Concerns were expressed for smaller retailers that already struggle to
compete with dominant brands that have the resources and capacity to establish their presence in the
metaverse and further monopolise the retail industry. The impact of a COVID-driven recession and
the resulting avalanche of returns was also noted, with participants indicating that the crisis could be
further exacerbated in the future when the metaverse is well established, as increasing online sales
have been correlated with an increase in the rate of returns. This crisis will also have a bearing on
brands’ sustainability credentials as they must find solutions to address millions of unsold stock

items.
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Potential Value Creation in Retail

= Reduction in physical stores/supply chain operations resulting in significant savings when there is
a shift to virtual assets

= Hyper-personalised, immersive shopping experiences for consumers

= Digital assets create new revenue streams

= Next-level product personalisation

= Expand consumer base with ease of access worldwide

= Bolster sales of physical products
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Healthcare Industry

With an ever-increasing and rapidly ageing global population, skyrocketing cost of specialised
healthcare and medicines, rising instances of unhealthy living due to a lack of access to healthy foods
and adequate education on health and nutrition, among many other contributing factors, the
participants viewed the entry of healthcare into the metaverse as an opportunity to address these

worldwide problems and drastically improve many facets of the healthcare industry.

The future of healthcare in the metaverse was described as being fully immersive, personalised,
efficient and comprehensive, whereby consumers were placed in control of their experience with
greater and faster access to healthcare professionals and treatments worldwide, and better informed
about available treatment options and aftercare. Consumers and patients can explore all aspects of
their tailored healthcare journey at their own pace and in their own time. The participants outlined a
‘Healthcare Patient Journey’ as an example of how this could be structured in the metaverse for a

patient requiring surgery or treatment:
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Health education
Patient is offered personalised interactive educational experiences in
relation to their particular condition and the various treatment options

available.

Finding providers

Patient is transported to a global database of providers where they can

meet virtually with a provider of their choosing.

Diagnostic visit
With the patient’s medical records and data integrated into the
metaverse, along with real-time data from devices using haptic and

sensory feedback, a patient can attend their diagnostic visit virtually.

Preparation and procedure
Patient undertakes preparative measures at their local hospital and the
procedure is conducted by in-house practitioners or by a practitioner

remotely with the use of robotics.

Recovery and aftercare

Both in-person and virtual visitation and care in hospital and at home is
offered to the recovering patient. The patient’s vitals and other data from
haptic feedback such as facial expression tracking is continuously

monitored, analysed and acted upon both virtually and in-person.

Training & home therapy
Patient is continually monitored at home, recieves medicine/recovery
prompts, and offered personalised assisted educational experiences and

tutorials via the metaverse to optimise recovery.




For healthcare practitioners and workers, the metaverse will be a platform used not only for virtual
consultations, treatments and even remote surgery, but also a place for continuous learning and
training enriched by the collection and analysis of global consumer and patient data continuously
updated in real-time. As health and wellness tracking devices, apps, tests and innovations mature and
increase in adoption by the global population, these could all be integrated into the metaverse to enrich
the quantity and quality of real-time patient and consumer data, and presents an opportunity for the
healthcare sector to shift from impersonal reactive care to offering personalised preventative care in the

metaverse.

Obstacles to this future included the cost of implementing new technologies and infrastructure, issues
surrounding cybersecurity, data use and privacy, regulation, lack of human resources, availability of
science, and overarching greed of pharmaceutical companies driven by money rather than successful

care and treatment of patients.

Potential Value Creation in Health Care

= Immersive remote procedures and appointments

= Immersive  training and education for medical
professionals that is personalised and continually updated
in real-time according to the latest developments in the
medical field (tutorials, events, conferences, research,
etc.)

= Immersive R&D and collaboration between medical

institutions and professionals worldwide

= Optimised and personalised immersive patient experiences

addressing full spectrum of the healthcare journey
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Automotive & Metamobility

The entry of the mobility and robotics industries into the metaverse signifies a paradigm shift towards
the future of mobility - metamobility - going beyond the traditional means of transportation to fulfil
unlimited freedom of movement for humankind. Robots in particular will act as a medium between
the real world and virtual spaces, enabling users to make changes in the metaverse to be reflected in

reality.

Participants envisioned that the distinction between future mobilities will be blurred through the
further development of robotics technology, such as Al and autonomous driving. Diverse mobilities,
including cars and Urban Air Mobility (UAM) will also serve as smart devices for access to the
metaverse. For example, an vehicle that connects to virtual spaces can allow users to enjoy various
in-car XR experiences. Depending on the user’s needs, a car can be transformed into an

entertainment space, a meeting room for work, or even a 3D gaming platform.

Unlike the current incarnation of VR where user experiences are not reflected in the real world due to
technological limitations, future metaverse users will be able to affect changes in the real world
through robotics and digital twin technology, a virtual representation of a physical object, place or
process that will be made possible by further advancements in sensors and actuators. For example,
when a user accesses a digital twin of their home in the metaverse while away from their physical
home, they will be able to feed and hug a pet through the use of an avatar robot. This will allow users

to enjoy real world experiences through XR technology.

The opportunities arising from metamobility were viewed by participants as virtually endless, and will
be an effective solution to addressing problems such as traffic congestion, pollution, and reducing
travel time as metamobility moves populations away from traditional transport options. At the same
time, they noted many challenges the mobility industry would face once metamobility fully matures,
as it would likely spark a decrease in car sales, flights, and other sources of income for the mobility

sector - the industry will eventually need to upheave its business models to survive.

ECOSYSTEMS

2030




Potential Value Creation in Automotive and Metamobility

experiences addressing full spectrum of the shopping

= and purchase journey, guied by virtual assistant shop for
and test vehicles in physical stores worldwide using
robotics, sensors and haptics via the metaverse

= personalisation of vehicle before purchase and physical

production

= Digital twins of physical vehicles for use inside the

metaverse after purchase

Imenersive brand engagement and marketing campaigns

Retirement

People worldwide are living longer. Today, most people can expect to live into their seventies and
beyond. Every country in the world is experiencing growth in both the size and the proportion of older
persons in the population and addressing an ageing population and quality of life after retirement is a
pressing challenge for all. Participants viewed entry of the retirement industry into the metaverse as an
exciting prospect that will not only significantly enhance the quality of life for the elderly, but also
incentivise younger generations to plan now for their future retirement. The metaverse can release
older persons from physical barriers, allowing them to move freely through immersive experiences
using meta-mobility and other innovations, connect them with friends and family, and encourage them

to lead more active lives - physically, emotionally and mentally.

Presented on the following page, participants introduce an interesting concept of a personalised
“Living Room” which embodies the selected life moments and memories of the user, and is integrated

with important services such as healthcare, financial, education and employment services:

ECOSYSTEMS

2030




- Living Room is uploaded to the Metaverse / app

= Social media profile, personal information and alternative data points
collected automatically and entered manually by customer - life and
memory triggers important to a person captured

= Build out test environments (simulations of experiences, places, activities)
- transfer data to a 3D environment

= In-home chance to test guided by virtual assistant

- Customer signs to subscription model of meta-experiences

= Provide access to experiences from collective memories worldwide

= Connect user to friends, family, and communities globally

= Multiplayer options for users to enjoy experiences with others

= Connect user to essential services - e.g. financial services, employment
market, education, and professional development services

= Personalised memory avatars - recreate who you used to be, who you are
now, and who you want to be in the future (user can also create pets,
items, and other virtual assets and entities based on memories and

preferences)

Provider actions
= Ship XR technology to users for complete immersive experience
= Providers offer comprehensive set-up and training services
= Continuous analysis of real-time user data for an optimised and
personalised experience
= Test/provide multiple potential paths to user's future using personal data
= Plan user’s potential retirement / life chosen by the user

< Build user's world and gamify retirement planning

A finalised vision of a person’s retirement life will be built, which they can live any time they wish and
transform as they please. Users will experience with all senses the world they want to live, and this

will influence their life today.
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A longer life brings more opportunities, not only for older people and their families, but also for
societies as a whole. Additional years provide the chance to pursue new activities such as further
education, a new career or a long-neglected passion and this can all be achieved in the metaverse.
Yet, the extent of these opportunities depends heavily on one factor: health. Participants noted that
decline in health such as impaired vision and hearing will act as a barrier to entering the metaverse.
Among other challenges, some participants noted the reluctance by some portions of the older

population to explore and adopt new technologies as another significant obstacle to success.
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Chapter VI: Conclusion

The metaverse is at the beginning of its adoption curve, with curious users, brands, governments, and
investors recognising its boundless creative, economic and social potential, and capacity to broaden
our range of experiences. While many factors must be addressed before the metaverse can reach its
ideal form according to the aspirational principles championed by its proponents, its promise to act as

a positive force in our world is absolutely clear.

We have an opportunity now to mould the metaverse in ways that promote greater social harmony,
equality, inclusion, and freedom of movement, and increase access to essential public services.
However, to make sure that occurs, collaboration between actors across industry, government,
academia and society worldwide is needed to guarantee its responsible development. On this note,
we invite all readers to join the Ecosystems 2030 community, to continue the conversation and

collaborate with our diverse cohort of world leaders moving now to shape this revolution.
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