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Background: Defining the Metaverse

Metaverse and its concepts are continuously evolving:

N EAL

STEPH ENSON - Gartner - "a collective virtual open space, created by the
SNOW CRASH convergence of virtually enhanced physical and digital

A e reality. It is physically persistent and provides enhanced
immersive experiences.”

« The Oxford Dictionary — “A virtual-reality space in which
users can interact with a computer-generated

» 'NEAL" * il R _ :
\ e = environment and other users.

"sTEPHENSON

« Meta— "A persistent, synchronous environment where we
can be together”

« Times Magazine - "A virtual world where people can
socialize in their digital avatar”

« Investopedia — "A digital reality that combines aspect of
social media, online game, AR, VR and crypto to allow
users to interact virtually”

The term “metaverse” originated in the 1992 novel Snow Crash, in . ., . ) )
which people use the metaverse as an escape from a dystopian world g NeV_V York Times — "A variety . of virtual experiences,
(an idea also later explored in the novel and film Ready Player One) environments and assets that gained momentum during

the online-everything shift of the pandemic”
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Background: the Metaverse Concept

The Metaverseis positioned as successor to today's internet,
is a concept embodying a unified digital world that is tightly
connected to the physical world. In Metaverse, people can
interact without physical or geographic constraints and enjoy
a compelling sense of social presence.

The Metaverse is envisioned by some to serve as a globally
unified economic system for digital content that enables
entities in different countries and entities to interact
frictionlessly.

"While definitions vary, today the metaverse is often
described by two key features: it is persistent, meaning its
collective network of 3D-rendered virtual elements and
Spaces is not turned on or off, but exists Continuously and Can the metaverse offer benefits for developing countries?
shared, meaning a vast number of users can access it (worldbank.org)

simultaneously and interact within it. ”

Future Today Institute Technology Trends 2022
(futuretodavyinstitute.com)
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https://blogs.worldbank.org/digital-development/can-metaverse-offer-benefits-developing-countries
https://futuretodayinstitute.com/mu_uploads/2022/03/FTI_Tech_Trends_2022_Book03.pdf

AR/VR Maturity

AR use cases gain ground
due to COVID-19, maturing

tech (techtarget.com)
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3D Modeling
Verisimilitude & Al
Methods

Technigues - including Al-

supported methods -
support more realistic
modeling of a 3D world

(mit.edu)

Metaverse Technology Drivers — Why Now?

Edge Computing
Capability Increases

Increasing amount of data
created and processed at
the Edge; role of COVID-19

in accelerating remote
operation (Ifedge.orq)

Panel A: By Type of Crypto-asse t
ies by crypto-asse

assel type aggregated over year and transaction size

Increased interest in
Decentralized
Infrastructure, including
Crypto-Assets

Increasingly, crypto-assets are

perceived as a risk asset, a
potential macro
hedge, and a potential tool to

support cross-border
transactions (worldbank.orq)



https://www.techtarget.com/searchmobilecomputing/feature/AR-use-cases-gain-ground-due-to-COVID-19-maturing-tech
https://news.mit.edu/2021/generating-realistic-3d-world-1206
https://www.lfedge.org/wp-content/uploads/2021/08/StateoftheEdgeReport_2021_r3.11.pdf
https://openknowledge.worldbank.org/handle/10986/37115
https://openknowledge.worldbank.org/handle/10986/37115

Metaverse Technology & Business Layers

Experience

Games, social, esports, Theater,
“ shopping

Ad Networks, social, curation, ratings,
stores, agents

Design Tools, Asset Markets, Workflow,
commerce

3D Engines, VR / AR / XR, Multitasking
Ul, Geospatial Mapping

Edge Computing, Al Agents,

Decentralization Microservices, Blockchain

Mobile, Smartglasses, Wearables, Haptic,

Human Interface Gestures, Voice, Neural

5G, WiFi 6, 6G, Cloud, 7nm to 1.4 nm,
|_‘ MEMs, GPUS, Materials
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http://www.tommasodibartolo.com/

Metaverse Technology Components

Web 3.0 Decentralized Web
Localized Experiences &
Commerce
Rise of Privacy
Creator Economy

Web 2.0

OS (App Economy)
Rise of scaled platforms
Rise of subscriptions
Streaming Media
Sharing Economy
Mobile

Web 1.0

Desktop, Browser
Banner ads
eCommerce
Checkout

Sources:

JP Morgan
Goldman Sachs
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Platform

Characteristics

User
Interaction

Commercials

Sample Virtual
World's

Org. Structure

Data Storage

Platform
Format

Payments
infrastructure

Digital Assets
Ownership

Digital Assets
Portability

Content
Creators

Activities
ldentity

Payments

Content
Revenues

I T

Second Life, Roblox, Fortnite
Centrally owned

Centralized

PC/Console, Virtual Reality / AR
Hardware, Mobile / App

Traditional Payments

Leased within platform where
purchased

Locked within platform
Game studios and / or developers
Socialization, multi-player games

In-platform avatar

In-Platform virtual currency

Platform earns 30% of every game
purchased

Decentraland, Somnium Space,
Cryptovoxels, The Sandbox

Community governed (e.g. via DAO);
Decisions by user consensus

Decentralized (game assets)

PC, Virtual Reality / AR Hardware,
Mobile / App

Crypto wallets
Owned through NFTs

Transferable

Community;
Game studios and/or developers

More, including play-to-earn games
Self-sovereign identity, etc.

Crypto-assets & tokens

P2P; Royalties on secondary trades
of NFTs to creators


https://www.jpmorgan.com/content/dam/jpm/treasury-services/documents/opportunities-in-the-metaverse.pdf
https://www.goldmansachs.com/insights/pages/gs-research/framing-the-future-of-web-3.0-metaverse-edition/report.pdf

Metaverse 7o take advantage of Metaverse will require a mature digital infrastructure powered by
Enablers next generation networks, with robust cybersecurity and standards.

Haradware-Related Factors Software-Related Factors

G |
Hardware g Tools and Standards

Underlying tools and protocols
for Metaverse operation
including for privacy and
cybersecurity

Physical hardware
technologies and devices to
enable and access the
Metaverse (e.g. XR headsets
with 120hz refresh rate —
Matthew Ball)

Human

Virtual Platforms

Factors:
Network / Internet Consumer Enabling Virtual Platforms to
Real-time connections with & Business operate simulation and

high bandwidth, sustainable environment
networks; low latency (e.g.

sub 12ms — Citi)

Behavior

Digital Content / Service

Design / creation of the content
& service "tapping into a global

®  workforce of...creators allowing
seamless and decentralised
collaboration” (Qutlier
Ventures)
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Computing Power

Enough computing power

("a 1,000-times increase in
computational efficiency from
today’s state of the art”) - Intel



https://www.matthewball.vc/all/hardwaremetaverse
https://www.intel.com/content/www/us/en/newsroom/opinion/powering-metaverse.html
https://outlierventures.io/wp-content/uploads/2021/08/OV-Metaverse-OS_V6.pdf
https://www.citivelocity.com/citigps/metaverse-and-money/

Metaverse Reading List / Learning Resources

Quick Reads

- Time — The Metaverse has already arrived. Here's what that actually means

- The New York Times — Are We in the Metaverse Yet?

- Bloomberg — What the Metaverse is, Who's In It and Why it Matters

- Wired — What is the Metaverse, Exactly?

- Washington Post — Mark Zuckerberg just laid out his vision for the metaverse. Five things you should know
- Medium - How should governments prepare for the metaverse? | by Randeep Sudan | Digital Diplomacy

Reports

- Grayscale: The Metaverse- Web 3.0 Virtual cloud Economies

- Goldman Sachs: Framing the Future of Web 3.0 Metaverse Edition
- JP_Morgan: Opportunities in the metaverse (jomorgan.com)

- Citi: Metaverse and Money - CitiGPS (citivelocity.com)

- Intro to the Metaverse — Newzoo TrendReport 2021

- FTI Tech Trends 2022 Book03.pdf (futuretodayinstitute.com)

Classes / Trainings

- Metaverse Masterclass: Udemy

- Introduction To Metaverse & How To Invest In It: Skillshare

- Start AR and VR Metaverse Business: Udemy

- Visions of the Future: Artificial Intelligence, Cryptocurrency, the Metaverse, and Beyond (stanford.edu)
- Smart Cities for Global Frontier Infrastructure (Virtual Knowledge Exchange) | World Bank Group
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https://time.com/6116826/what-is-the-metaverse/
https://www.nytimes.com/2021/07/10/style/metaverse-virtual-worlds.html
https://www.bloomberg.com/news/articles/2021-09-29/what-the-metaverse-is-who-s-in-it-and-why-it-matters-quicktake
https://www.wired.com/story/what-is-the-metaverse/
https://www.washingtonpost.com/technology/2021/10/28/facebook-meta-metaverse-explained/
https://medium.com/digital-diplomacy/how-should-governments-prepare-for-the-metaverse-90fd03387a2a
https://grayscale.com/wp-content/uploads/2021/11/Grayscale_Metaverse_Report_Nov2021.pdf
https://www.goldmansachs.com/insights/pages/gs-research/framing-the-future-of-web-3.0-metaverse-edition/report.pdf
https://www.jpmorgan.com/content/dam/jpm/treasury-services/documents/opportunities-in-the-metaverse.pdf
https://www.citivelocity.com/citigps/metaverse-and-money/
https://strivesponsorship.com/wp-content/uploads/2021/08/Introduction-to-the-Metaverse-Report-2021.pdf
https://futuretodayinstitute.com/mu_uploads/2022/03/FTI_Tech_Trends_2022_Book03.pdf
https://www.udemy.com/course/metaverse-masterclass-learn-everything-about-the-metaverse/
https://www.skillshare.com/membership/checkout?via=browse-related-skills
https://www.udemy.com/course/businesses-in-augmented-reality-virtual-reality/
https://continuingstudies.stanford.edu/courses/liberal-arts-and-sciences/visions-of-the-future-artificial-intelligence-cryptocurrency-the-metaverse-and-beyond/20213_FS-01?sf161048633=1
https://olc.worldbank.org/content/smart-cities-global-frontier-infrastructure-virtual-knowledge-exchange-0
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Exploration Sandbox & Technology Advisory on Explore, Prototype & Experiment
Emerging Technologies Operationalization

« Ethiopia Fintech for SMEs Growth

¢ Blockchain for Transparent Tracking of > Redksiring Sedel Serviee Belvem i

Singh/Pakistan Agriculture Equipment

ITSTI .Lab s Emerging Tech Explorat!on Sandbox provides a safe environment + Alfor Post Procurement Reviews (PPR) Tums'a.ld ) .

to design, do agile and rapid prototyping and test the viability and feasibility of « Alfor IBRD Treasury Green Bonds and Project 'FCfBU' Ing Resilience '”_l?x
emerging technologies’ potential to solve development and operational problems, Stories Reporting 2: tzrs'aFfCe'Taer%”fgc?ﬁieﬂf::ée
identify adoption risks and challenges, to be considered by the WBG and client * Blockchain for WB Trust Funds’ 2

countries Disbursement & Traceability + Gaming tgchnologies for' Clima.te Resilience
' » Al &ML for South Africa Job Matching "~ Souily Afrlca Ptz G?m'”g TOOl
» Emerging Tech for Decentralized Climate

’ Banglade§h Lgnd Resettl'ement . Markets (Paris Agreement Article 6.2)
» Alfor Legislation Screening (Romania i )
» Sierra Leone Transit Fare

Procurement Agency - RAS)

Methodoloqgies & Emerging Tech « Alfor HR e-Performance c ¥erifiab|e claims for Labor Mobility in
TOO”(It-S Exploration Sandbox + Blockchain for Pharma Supply Chain onga
+ Foresight & + * Technology Expertise & Technology Advisory for Operationalization
Scenario Hands-on Skills

Planning Al for IFC ESG
. * Blockchain for Health Results Based Financing in Cote d'lvoire
«  Systems Design Infrastructure & + Blockchain Interoperability

«  Design Thinkin Software Components & + Blockchain for Haiti Agri Value-chain
9 9 Capabilit :
apabifities « Emerging Tech for Kenya Micro-pension & Bonds System Innovation

+ Irag FCV Project Monitoring Digital Platform
¢ Blockchain for India Irrigation Performance Measurement

Technology Foresight & Scenario Planning
 Technology Foresight for Bangladesh Disruptive Technology Assessment
+ Foresight & Scenario Planning for Accelerating Human Capital Development j
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https://documents.worldbank.org/en/publication/documents-reports/documentdetail/717681616478065638/exploring-blockchain-for-disbursement-traceability-outcome-report
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/373781615365676101/blockchain-interoperability

