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Quiz

1. Digital currency is cryptocurrency?

No, cryptocurrency is just one type of digital
currencies



Quiz
2. Digital assets are cryptocurrencies?

No, cryptocurrencies do not equal to digital assets



Quiz
3. We can use everyday computers to mine cryptocurrencies?

Yes. You can use everyday computer or crypto mining rig to
mine cryptocurrencies - solve mathematical puzzles, verify
transaction blocks, and mint new coins.




Quiz

4. The “"Crypto Winter” shows that the prospect for blockchain
is bleak and gloomy?

No, cryptocurrencies is only one of the many applications
of blockchain technology

Lawrence Wong: "Early forecasts have proven too optimistic, and
it is still not clear that blockchain technology will develop beyond

limited use cases into a game-changer for a wide range of
industries. This is why we are piloting specific use cases to test the

possibilities in the financial sector.”
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What is digital finance (and economy)?
And, how did it emerge and rise ?



GFC exposed problems of existing financial system
LREMENERN T ERALKFEN A

* How was “casino finance” (refers to highly risky / leveraged
investment, e.g., subprime mortgages, CDO? and CDO3)
useful to the real economy?

cppr:ARANES
(AT JAPCRALERS 1

* Was it ethical to give massive bonuses to senior executives
when banks were making massive losses?

(e.g., Merrill Lynch lost US$15 bn 4Q 2008, but still
paid US$ 121 mio to top 4 executives)

* Can you trust your financial advisory services providers
anymore?

(e.g., “mini-bond” saga in Singapore and HK)

* Were financial firms behaving in a socially responsible | | é§
manner? Were they environmentally responsible? 2

"I THOUGHT WE WERE JUST BUYING A HOUSE!”



Wall Street vs Main Street £ /R#5 xRk (£ )EHE a0

strongly called for: -

- financial service industry must truly serve the
enterprises (especially SMEs), people and
families, and community

- must serve the under-banked and unbanked

* Strong desire to improve or even transform
Wall Street - existing crony capitalist
financial system
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GameStop (iF Xk FE ) short squeeze % =revealed
shortcomings of legacy financial infrastructure

(#4 A fEIR BT K (E) I — 3535

- retail investors were blocked from trading
during a period of V0|atl|lt?/ while Wall Street
institutional investors could still trade as
they have many privileged channels

(ZMEFLL AT, BT EN R Happ
G5 P TN R Bl e FoAth — 8 S R 2,
(BRI T AVE R 5 1838

- retail investors can never win against those

favored with information advantage and
deep pocket, and well-connected

O 7T 5 i U IS LA A {3 S AL A )
TEmfnEs
« shortcomings: slow settlement cycles,

inefficient price discovery, entry barriers, 5
manipulation by central parties etc....

(Reference: "Democratise finance by decentralizing, not mopping”, Pei Sai Fan and YuYingHui, Business Times, g Feb 2021)



At the same time, the advent of Industrial Revolution 4.0

and digital technology....
—_mechanization _electrification — automation L ity ar |

N - ({3 »
() RRFE () Hon 3)imbl/mRiRa] BRLT A
- PR - BN SEilid  EHEEL digitization and smart
EORTWES HEORTUWES SDRTWES  BIDRTUWES _ _ technolog_les
1760-1840 1840-1950 1950-2000 2112 (mobile devices, processing
steam and waterpower electrical power Iarogammable logic controllers, power - Al, robotics,
gl SIEmSAROPOtES quantum computing,

storage capacity-
cloud services and
data-10T etc..)

" This Fourth Industrial Revolution is characterized by a

range of new technologies that are fusing the physical, ':'h;: Fctaq riih
digital and biological spheres (— &g S¥IE. HFHEY ndustria

R luti
FUF A FHA), impacting all disciplines, economies and A A=Al te T

industries, and even challenging ideas about what it means
to be human.”

(Professor Klaus Schwab, Founder and Executive Chairman of the World
Economic Forum in his new book “The Fourth Industrial Revolution)
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At the same time, the advent of Industrial Revolution 4.0
and digital technologies....

“BASIC”
B: Blockchain X Ht4%
A: AIJAR N\ T8 fe/ B sE
(¥EData Science KEH#E)
S: Cyber Security M4 %4
: loT YPELM
C: Cloud and Quantum Computing =ia/ETH 7]

The timely arrival of digital (and mobile) technologies and
“fintech” has enabled “financial inclusion” and “sharing
economy”

14



Integration of new technologies empowers new applications
—RIEFHAB ST HIN FHg=

REMIAL/Y WL/ R RMUAT VR/AR/NFT | > ???  5G/6G

(Source: Schulte Research Estimates, from the book "Al & Quantum Compting for Finance & Insurance, by Paul Schulte and David Lee Kuo Chuen
World Scientific, 2019) 15



Integration of new technologies empowers new applications
— R AR SR N FZ=

RS2 /3 18 SLIR/dE R R4 ™ VR/AR/NFT | - | Metaverse le 5G/6G

(Source: Schulte Research Estimates, from the book "Al & Quantum Compting for Finance & Insurance, by Paul Schulte and David Lee Kuo Chuen
World Scientific, 2019) 16



Digitization m#p Digitalization s Digital Transformation

* #Xfi{k(Digitization) K5 M IEAE R AT
BRI, Gl XXAR. BRI EFERATE
o] PUARIE R EFRE T (90 = wE )

(convert analog data into digital form)

* #1FL (Digitalization) £ HFRA KR i W1
T\ Nl %% /Jlﬁ%g{%'ﬂﬁ 3R %%Z?—B%ﬁ%ﬁizli
(apply digital technologies to streamline and make
processes more efficient)

o FF{EE B (Digital transformation) K& 4 i F|
REFFAR, 2 Xk, ERA LTV ERT
EIEAR, IRHE EMA R PELE, IR TR
LIEFHE LV IME. EMKEAR B R
(strategically use digital technologies to create
new business models and customer value

propositions which requires changes to culture,
operating structure and governance)

HRINSTORMAE O

Digitalization

Digitization

17




What is Digital Economy ({+ 4 23 455%)?

“broad range of economic activities that use digitized information and
knowledge as key factors of production, modern information networks as an
important activity space, as well as information and communications
technology to drive productivity growth.”

(by World Economic Forum and the Group of Twenty)

SREEABFLNARAMEREARRETER. DURGEENEEAERHE. Y

SRBEMANEIEBIEARKREAMEFEMI N EREN N N—RIIELFFAE)
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b E 2 I £ K E (China’s digital economy surged
in 2021 to 45.5 trillion RMB, or 39.8 % of country’s GDP)
(Source: FEE EBEMRREAMHN (PEHMFEFLARIRE (20226F) ))

45 . 45,0%
40 40.0%
35 3. 3 35.0%
30 272 30.0%
25 26.1% 25.0%
20 20.0%
15 1499% 15.2% 15.0%
10 10.0%
5 2.6 5.0%
0 - B 0.0%
2005 2011 2014 2017 2018 ” Rt TEBRR B 5 Ziifl
mBFSRBENE (FZ7T) HPEF 5GDPH B
& 2005-2020 FHEHFLFLANES GDP Gt (BEXRE: TEEREEHRR. XEE
EL)
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China's 14th Five-Year Plan" Digital Economy Development Plan
I E"“+ M $7(2021-2025) 8 F 25 X R X

" FEGTEER RS, T K52 /ERN)FERERFES
(Digital economy will be main form of economic activities)

" MEHIRERRARBER

(“Data” will be the new oil for digital economy)

" DI E R MG (BN, £ = ERKMWeb3) 4 EEE1A

(Economic activities will be mainly carried out via modern information networks)

" MEERBEAMENA. EEZERAF. SUENTRHMFHEEAERHR
) 11 B (AEBRE B AT IR) SRR (iR S &£ 7= D E 7S
(Information and communication technology and all-element, full-scale digital
transformation will create a more efficient and equitable new economy)

20



China Digital Economy full steam ahead....

(Quantum computing, Al, 6G, Beidou (1£=}) Satellite Navigation System........ )

g Al ) 8 w Y 4 ';Z'
“ ~h%e —+4rb” =, S \— S /= N X

o
- -



What is Digital Finance ({142 &8 F&Fh)?

"a term to describe the impact of new technologies on the financial services
industry. It includes a variety of products, applications, processes and business
models that have transformed the traditional way of providing banking and
financial services.” (by European Union)

“the delivery of traditional financial services digitally, through devices such as
computers, tablets and smartphones. Digital finance has the potential to make
financial services accessible to underserved populations in areas that lacked
physical infrastructure for these services.” (by Gartner)

22



United Nations Secretary-General's Special Advocate
for Inclusive Finance for Development

Financial Inclusion

Thirty-one percent of the world's adults—1.7 billion people
—struggle to get by without the basic financial services they
need to protect themselves against hardship and invest in
their futures. Financial inclusion seeks to unlock
development opportunity and improve the lives of all,
especially the poor, by expanding access to catalytic
financial tools. Affordable, effective, and safe financial
services—savings, insurance, payments, credit, and more—
can play a transformative role by fostering equitable growth
and furthering vital development goals such as poverty

reduction, job creation, gender equality, and food security.

23



Mobile internet and fintech promote financial inclusion

B BB A SRR 5o R IEE R At BT B Rl

Globally, 1.7 billion adults lack an account 1. too |itt|e money to use an account
Adults without an account, 2017 .

2. cost and distance

3. lack of documentation

3 1 million

@ 10 million e -

. 100 million °®
. 200 million

Source: Glohal Findex database
Note: Data are not displayed for economies where the share of adults without an account is 5 percent or less.

(Source: The Global Findex Database 2017 - Measuring Financial Inclusion and the Fintech Revolution, by World Bank Group)




Mobile internet and fintech promote financial inclusion
B3 HEMM-eR AR e B R B Eem P&

Two-thirds of unbanked adults have a mobile phone
Adults without an account owning a mobile phone, 2017
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Sources: Global Findex database; Gallup Werld Peall 2017.
Note: Data are not displayed for economies where the share of adults without an account is 5 percent or less.

(Source: The Global Findex Database 2017 - Measuring Financial Inclusion and the Fintech Revolution, by World Bank Group)



Comes Satoshi Nakamoto (U ARE)... | ==

Abstract. A purely peer-to-peer version of electronic cash would allow online
payments 1o be sent directly from one pasty to amother withowt going through a
financial mstitution. Dagstal signatures provade part of the solution, but the man
benefits are lost if a trusted thurd party s sl required © prevent double-spendme

1T’ " ~ N — N We peapose 3 solution o the double-spending peoblem using 3 peer-&-peer network
O X ? é E ’) The network timestamps tmnsactions by hashing them into an cogoing chan of

HE 'ZE1 I , i i- . 2] N jt Y hash-based proof-of-work. farming a record that cannot be changed without redomsg

] ] " the proaf-of-work. The langest chain not only serves as proof of the sequence of

events witnessed, but proof that & came from the largest pool of CPU power. As

long as a maygorty of CPU power s controlled by nodes that are mot cooperatmg o

My 13 N7 =] E I n attack the metwork, theyll generate the longest cham snd outpace attackers. The
\ \ metwork itself requires memamal structure.  Messages are broadcast on & best effort
7]y l_, ZE AY . basis, and nodes can keave and rejoin the network 3t will, sccepting the longest

proof-of-work chamn as proof of what happened while they were gone

1. Introduction

Commerce on the Internet has come 10 rely almost exclusively on financial mstitutions serving ss
= = trusted third parties to process clectronic payments. While the system works well enough for

31 Oct 2008 N a ka m Oto pU bI IS hed a Wh |te pa pe r most wansactions, it still suffers from the inherent weaknesses of the tust hased model
I Completely non-reversible transsctions are not really possible, since financial institutions cannot

avoid mediating disputes The cost of meduation increases transaction costs, limitung the

. . . minimum practical transaction size and cutting off the possibility for small casual transactions
11 . 1 and there is a broader cost in the loss of ability 10 make non-reversible payments for non-
I COIn, eer' O = eer eC ronIC as ys el , ) . reversible services. With the possibility of reversal, the need for rust spreads.  Merchants mast

be wary of their customers, hassling them for more information than they would otherwise need

A certain percentage of fraud is accepted as unavoidable. These costs and payment uncertuntics

E E h I I can be avoided in person by using physical currency, but no mechanism exists 1o make payments
| | — \ I \ over a communications channel without a trusted party
L) N 2N P RS - L What is needed is an clectronic payment system based on cryptographsc proof instead of trust

allowing any two willing partics to transact directly with cach other without the need for a trusted
third party. Transactions that are computationally impractical to reverse would protect sellers
from fraud, and routine escrow mechanisms could casily be implemented to protect buyers. In
this paper, we propose a solution to the double-spending problem using a pecr-to-peer distributed
timestamp server to generate computational proof of the chronological order of ransactions. The
system is secure as long as honest nodes collectively control more CPU power than any
cooperating group of attacker nodes

Bitcoin will create a decentralized, trustless Nodes o
digital cash system aimed at eliminating b O
intermediaries such as banks and credit card
companies that charge high fees and are
prone to fraud and security risks (e.g., single
point of failure)




With Cryptocurrencies, Decentralized Finance (DeFi) emerging
to democratize finance (Example: Cross-border Payments)

Centralized Cross-border Payment Distributed Cross-border Payment

MBS T P BRES N

Stylised process flow of a DLT-based payment system

The Correspondent Banking Mode!
Source; Aite Group
Country A Country B * Node =«
t
'
Payer's bank Payee’s bank
(Transaction fee) l/ T (Transaction fee)

(IR

Comonann‘l Co:rupond.m
bank A bank 8
(Correspondent (Correspondent
e banking fee) banking fee and
. FX conversion fee) T
S Messaging infrastructure SWIFT @ Hey
N2 %y Insi 1 2 Nodes in network undergo consensus process -
- Insl 1 to validate and agree on updates to the

1 distributed ledger, ensuringthat no two nodes |
! have conflicting records ’

Source: Aite Group s L e IR ANt '




DeFiis intended to democratize finance.....
But does it?

“.... Decentralisation can be a noble goal...But this principle is not what DeFi applications are
delivering. There is a large gulf between vision and reality.... In practice, there is a lot of
centralisation in DeFi.... efficiency gains for average users have so far failed to materialise...”

"...To date, the DeFi space has been used primarily for speculative activities. Users invest,
borrow and trade cryptoassets in a largely unregulated environment....”

"...Achieving agreement in a large network takes time and effort and consumes energy. The
larger the ledger, the harder it becomes to update it quickly....(so) hard for fully decentralised
systems to scale up...”

".... DeFiis subject to the same vulnerabilities as are present in traditional financial services. High
leverage, liquidity mismatches and connections to the formal financial system mean
vulnerabilities in DeFi could undermine the stability of the broader financial system
(stablecoins could face runs)...”

28

(Source: "Digital currencies and the soul of money %7 17 IT1 5 £ M A i —E 2 3 R ARR I TR TiA R ?
" Agustin Carstens, GM BIS [E FRiE 5 4R 1T, 18 Jan 2022 https://www.bis.org/speeches/sp220118.htm,)



https://www.bis.org/author/agust%C3%ADn_carstens.htm
https://www.bis.org/speeches/sp220118.htm

DeFiis intended to democratize finance.....

But does it?

(23 Mar 2022)

THE PRINCE
OF CRYPTO

HAS
. CONCERNS.

DL 446 A Vitalik Buterin

“...Ethereum has made a handful of white men unfathomably
rich, pumped pollutions into the air, and emerged as a vehicle

for tax evasion, money laundering, and mind-boggling

scams. ”

“... (Vitalik Buterin) worries about the dangers to overeager
investors, the soaring transaction fees, and the shameless
displays of wealth that have come to dominate public
perception of crypto...”

"...Bored Ape Yacht Club, an Uberpopular NFT collection of

garish primate cartoons that has become a digital-age status
symbol for millionaires ...”

29


https://www.bbc.com/news/technology-60072195

EVOLUTION OF MONEY

1928

812
TTHCENTURY B.C. p
4000BLC, 0
s0U0 BE, ,
do \F\*J R
% gﬁl |I“
BARTER COLD METAL PAPER PLASTIC ELECTRONIC
SYSTEM COINS MONEY CARDS MONEY

& COMMODITIES

CRYPTO
CURRENCY
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What is Cryptocurrency?

= Adigital currency is any currency that is primarily managed, stored or exchanged on
digital computer systems, especially over the internet (Wikipedia)

e.g., transfer of bank balances online (FAST), PayNow, AliPay, Wechat Pay

PAYNOW A 1=

ALIPAY
= A cryptocurrency is a type of digital currency that allows transactions to be verified and
records maintained by a decentralized system (like blockchain) using cryptography

e.g., Bitcoin (BTC) and Ether (ETH)

= Most jurisdictions view cryptocurrency as digital asset or virtual commodity (FE#A®E M)

31



Class 101
some core concepts of blockchain

/J/%_U&_ =C[X :[:k E/:I*?’L:%E}EIL»




Xi Jinping & Party studied blockchain!!!

At a group study session for members of the Politburo Standing Committee of the Chinese
Communist Party (CCP) =R BUE B E £ZE A<, General secretary of CCP, Xi Jinping said: -

"blockchain would play an important role in the next round of technological innovation
and industrial transformation”

"developing blockchain can help China gain an edge in the theoretical, innovative and
industrial aspects of this emerging field”

(state media Xinhua on October 25, 2019)

(™
e
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What is blockchain?

(Layman Definition) Blockchain is a distributed database where every participant shares
and synchronizes information. The data, maintained in chained records called “blocks”, is

not owned by any single authority. The decentralized design enables it to be transparent

and tamper-resistant. Modifications by one party need to be verified by all others.

X theE B —FfE T F EM (Blockchain is internet-based), “AoJZ X (immutable), TJiEMIAS
(traceable) By = (BRI & /M) KA (decentralized ledger), RSRIE R 7, MM EHEERITT
NERAEIF N —PAHLE FEZRE (an electronic database collectively maintained by a
community in a trustless manner to record transactions)

XERGEEXBOMAMEG . IIEEAR. HRYEH ., EEEAFZMHH—REESIHERRER
HY T BV SR =344 (Blockchain is a new type of database software integrated with various
new-generation information and computing technologies such as distributed network,

encryption technology, consensus mechanism, and smart contracts.)

34



What are the features and advantages of blockchain’

DT/ E(JE) 0k (decentralized), =Xt s (peer to peer)iME

TS EZR S (trustless)/ B 358 1M (autonomous), 1z Fi—E & T L1 (based on consensus protocol
- a system that users of a blockchain network follow to agree on the legitimacy of transactions)

NBFEE sz BEY FE N, BERAT BmEIEEE

(The Economist 31 Oct 2015: “The trust machine” —
The technology behind bitcoin could transform how the .’ %

economy works)

ATJE W (immutable) ((F EBIE L IRF RN EX BREEFHEAENT S EIDX, EBUENE T
K 1 (Hash Function) SRR IE A EXN K EXNEEESAEES)

E&Z/BRAM(EIENRIAEERMFRIPEEFRIER. RABRFEIHAPBRA)HETES, AXZ T
S RE (pseudonymous)

= BEGE AR, O] 188 (transparent & traceable) (@13 AN X HEIREMWFME T B X5 D R EUE,
X4k FE—FKEFEEP O] DORIS SN E 18 W H AR)



Why Decentralize? A4 ZE“EKHIME"?

* Unwanted behavior in centralized systems:
1. Censorship or banning of users in the system (Fu() o[ {EE MRS PE I RZER B A
2. Charging high fees for use of the system (Fu(») Il R IR SFI AR & (BRERS S~ M8 & A
3. Changing the rules of the system (f/0)) 0] B 20 & % R AN
4. Intentionally tampering with data (Fu(») o 2 B2 2 4t BB FE3R
5. Human made mistakes, getting hacked or closing down
6

Single point of failure (F:()) WE—EERGEZERIE N E Mk
= Democratize finance and make it accessible to all

= "The trust machine” lowers the cost of trust (=8 i)



What is mining (of Bitcoin)?

The technical nuts and bolts of the Bitcoin protocol are very detailed and difficult to explain.
= Why called “Mining” (32%7)?

Under Gold Standard, we need resources to mine the physical
gold to be used as reserve to back up the currency notes issued

Similarly for Bitcoin, we need computing resources to maintain
consensus among the network members, i.e., lot of electricity to
power the computers to "mine” Bitcoin

* What is “mining” (of bitcoin) ?

Bitcoin uses a very difficult validation process (PoW, proof of work) to ensure security or prevent double-
spending. To validate transactions on Bitcoin blockchain, a complex puzzle for each transaction must be
solved. This puzzle is in a hashtag format, which requires a great deal of computing power to find the
solution (a BE#1{E(nonce) that produces the correct hash value).

“*Miners” (nodes in network) compete against each other to validate the next transaction block and add
the block to the chain of blocks on the distributed ledger. The successful miner earns a reward. It is a highly
energy-intensive consensus mechanism but brings a high degree of trust

(SHA-256 is most prominently used hashing algorithms in blockchains like Bitcoin for cryptographic security)



Types of Consensus Mechanisms 134/ & gyFhsE

Consensus can be achieved on a blockchain through mining and other means: -

1. Proof of Work (PoW, TEEIEMA ). WRLEFTBENEZEN . MKVl HTHFZEERKBUCIKIN,

EEIAETUINALEZT, B2F T2 5, KRENATRITEEN, BRFUBFMALHAi
HIRNES, RREFHEK, ¥ R4S, KHETPS)R. WELRED

2. Proof of Stake (PoS f{z21EFA ) IARETIRHEHEZFRECHKNN AN, REFEG TR
Pt ST AV EL GBI A0 8], FFLLBIRVBRRIZ0 2 E, T INIR T BB 2RV IR &, B S K B IHFE
REIRIZH

3. Others: DPOS (Delegated Proof of Share), BFT (Practical Byzantine Fault Tolerance), DBFT
(Delegated Byzantine Fault Tolerant) X% ZFh4 %18 & MBIV HE
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What are Crypto Wallet, Public Key and Private Key
NEEE. A, A7

Crypto wallets are computer apps (8 X%k {45 & & 28 A EIE ZE)

A normal wallet holds actual cash, crypto wallets technically don’t store your cryptocurrencies.
Your crypto holdings live on the blockchain, and can only be accessed using a private key.

Just like with doors, keys are used to lock (encrypt) and unlock (decrypt) information to keep it safe.
But instead of a physical key, an encryption key is an long string of random characters.

There is a pair of private key and a public key. You give out the public key to anyone you want to
receive messages from but keep the matching private key entirely to yourself (in crypto wallet). !

For example: -

- AP SE R R AA R N2 A A/ 51, 2 i A A A OxFF Sk By 42 st dik, {51040 -
Public key (42 characters): 0x1C0e374cA09E2c3C3BfaD2e5aE955654e06FA617

- AR A64 MISHEFFFE, B0
Private key (64 characters): 4b92caefffad3005b2d228d4e6aa37c56dacbecd421e66b95192a0d08edbe7dd5

39



Types of Crypto Wallets

Hot wallet 158, FTEZk5% )

a crypto wallet that connects to the internet. These wallets are generally software you could
find on a mobile device, a cloud server, or a laptop, e.g., MetaMask, Dash QT wallet, imTOKEN,
they are also available on online digital exchange platforms

Cold or Hardware wallet (450, 5445 6)

a crypto wallet that is responsible for storing private keys in an offline environment. E.qg.,
Ledger Nanos, Trezor and KeepKey

-

Because it is offline, cold wallets are much more secured than hot wallets which are vulnerable
to hackers

40



Blockchain Demo

(about 17 minutes)

https://andersbrownworth.com/blockchain/

41


https://andersbrownworth.com/blockchain/

Major Limitations of Blockchain Technology
X REFA HHTHRRIE
= High Input of Energy Needed (885 EFE)

Bitcoin currently consumes about 150 terawatt-hours of electricity annually — more than the entire
country of Argentina, population 45 million (Columbia Climate School, May 2022)

= Transaction Speed (40232 5% &)
ALtLFF T BRI S R LB RA7E R 7, MVisaGH oA EBE JLAER S (TE)
= Scalability (e7# & (&) M)
- XEREE DA IR TRY/HRV GRS T BN 2 RE, X9, ZEEFFHEL ERNE
o M, BRI ARS T XKIRFENXZHESMEPTES 5T IR
- BBEXRFBHENIBK, 5T /XN, mRATEERNINERSIEN ZHSERR B DET <6
MIBFELIBHIERINAAR, M SE LRI XEE. B, ARFEAFEAERIZENFOUEEZ
BT E (A=A ZF 0. TEMY BRME=77HE K MNRERFD)
(Blockchain impossible triangle : decentralization, security, and scalability)
" Security (RE %)
WH v — B R A B B H I F BIE50% A E 11, MRt REXTEL4S T M BT, IRt T T £



Transactions Per Second (TPS) & o4t E J1EZX 57

Cryptocurrencies Transaction Speeds Compared to Visa & Paypal

‘ bitcoin
4
SIS H 7

[@ litecoin 20

BitcomnCash 4 8

56
POYPCJI 6 O

ripple 193
VISA 1,500 < st _b

Company

Transactions
, per second
Article & Sources:
‘howmuch net/art:cles/crypto-transacton-spesds-compared
Mhowmuch.net/sources/crypto-transaction-speeds-compared !

§
nttos:/ how Mmucnm™
nttos. //howm > A AVAT A™ ]

1000 transactions

43



Smart Contract (G444 )

" |tis an automated or self-executing contract that
uses computer codes and runs on blockchain

tEChnOlogy WHAT IS A SMART CONTRACT?
( ? % zij&%\i éﬁ:}-}%ﬁiiﬁ{[ﬁ El\] .L.I.’ﬁ;l;ﬂ)%%}? iE % iXﬁZ{_FFE A smart contract is a set of digital codes that is used to exchange assets including shares,

money, or property without the need for any intermediates to function.

BIRULE1E, SLIRRMETEXHR, EREARBETE
AR FAFI 2 B ACRDE S B 39017, TT0ETH)

HOW SMART CONTRACT WORKS?

The contract
automatically

u AUtomathn g . The contract goeslive  gyecytes when the
. ; ; Both parties andisstored inthe  .onditions are met
1. keep expenses low to maximize profit poarcodenthg iz thesmar leiger
2. remove human error, enables smooth process smart contract &

3. no need to trust counterparty

= Example (insurance claim): If the smart contract is AT SR A S

set up with the right policy, documents, and ways P S e W
to capture data, it can execute itself shortly after § 5 ] : :

the accident and remove administrative barriers,
predetermine all insurance payout scenarios, and IR (0 I A | .

automatically execute contract terms, leaving no 3 .’ - A effective
space for manipulation on either side.

44



Example: smart contract for asset transfer

contract AssetTransfer

I
L

enum StateType { Active, OfferPlaced, Pendinglnspection,

Inspected, Appraised, NotionalAcceptance, BuyerAccepted, SellerAccepted, Accepted, Terminated }
address public InstanceOwner;

string public Description;

uint public AskingPrice;

StateType public State;

address public InstanceBuyer;
uint public OfferPrice;

address public Instancelnspector;
address public InstancefAppraiser;

constructor(string memory description, uint256 price) public

I
L

InstanceOwner = msg.sender;
AskingPrice = price;
Description = description;

State = StateType.Active;

The above 23 lines of code are the beginning code for the AssetTransfer Contract. It initiates the key variables
within the contract and then also puts in the constructor for initializing the variables.

(Source: 101 Blockchains)

45



Ethereum (DAK3AH)

Put simply, Ethereum = (Public) Blockchain + Smart Contract
(IAXIh= X+ HeEF2Y)
Ethereum was conceived in 2013 by programmer Vitalik Buterin

& cthereum

It is a decentralized, open-source blockchain with smart contract functionality.

Smart contracts, an essential tool behind decentralized applications (dApps).
Many decentralized finance (DeFi) and other applications use smart contracts in conjunction
with blockchain technology.

Smart contracts allow participants to transact with each other (p-to-p) without a trusted
central authority.

Transactions are sent from and received by user-created Ethereum accounts. A sender must
sign transactions and spend Ether, Ethereum's native cryptocurrency, as a cost of processing
transactions on the network

On 15 September 2022, Ethereum transitioned its consensus mechanism from proof-of-
work (PoW) to proof-of-stake (PoS) in an upgrade process known as "the Merge”

(see: https://etherscan.io/ , etherscan is a website through which you can view and analyse all assets, transactions and
balances on the Ethereum network.)



https://en.wikipedia.org/wiki/Decentralized
https://en.wikipedia.org/wiki/Open-source_software
https://en.wikipedia.org/wiki/Blockchain
https://en.wikipedia.org/wiki/Smart_contract
https://www.investopedia.com/terms/s/smart-contracts.asp
https://www.investopedia.com/terms/d/decentralized-applications-dapps.asp
https://www.investopedia.com/decentralized-finance-defi-5113835
https://en.wikipedia.org/wiki/Consensus_(computer_science)
https://en.wikipedia.org/wiki/Proof_of_work
https://en.wikipedia.org/wiki/Proof_of_stake
https://etherscan.io/

What is Web 3.0?

* Web 1.0 (1991-2004) “Fifl 28"
- read-only internet, e.g., AOL , MySpace

- static web pages
- owned by big companies

= Web 2.0 (2004-current day) “#3EM %"
- read and write internet; “social web”
- thrives on user-generated content
- centralized internet owned by Big Tech cos - Google and Meta who own and monetise data

= Web 3.0 (not yet well-defined) “#tFH=M%” - BF . FRUAE LA B ELW
- future internet, a collaborative medium where we meet and read and write and own our data
- built on blockchain with core concepts of decentralization, openness, and greater user utility

- websites and agps will be able to process information through artificial intelligence (Al), machine
learning (ML), big data and more.
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Differences between Web2.0 and Web 3.0

e
-
F=H FCIF 8]

RET K

=1E RIS

&
i

HIRM CIEEE:
FlzmFEX B uk

¥4k FREARHEZE

II
’

Source: @sussblochain

48



Metaverse (5T=F

a virtual world, a 3D version of the Internet
and digital representation of the real world

provides immersive experience that will
iIncreasingly converge our physical and digital
lives, creating a unified, virtual community
where we can work, play, relax, transact and
socialize

still early in its evolution; not one but many
virtual worlds

the degree of interoperability among virtual
worlds, data portability, governance and user
interfaces will depend on how the metaverse
pans out

Horizon Workrooms (Credit: Meta)

Metaverse powered by Web 3.0 will be fully
open to anyone, decentralized, interoperable
and open-source
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Singapore Digital Finance Ecosystem
FE T SRS RS




Cryptocurrencies, Stable-coins & CBDC

= Cryptocurrencies jl% %
a type of digital currency that allows transactions to be verified and records maintained by
a decentralized system (like blockchain) using cryptography.

(BN R B IXBFEEITT RN E RN EAMBERARRRIPZZNNG R, 6 LEH. UAT. KEDF.
gf;ﬁgﬁlﬁﬂ%ﬁﬁﬁﬁi%%, MEEREZFUERGERATEILRE S BTXEELYNMEIE, AR
BEKE! )

= Stable-coins fa &
cryptocurrencies pegged (or linked) to real-world assets such as fiat like (USD, EUR, CNY or JPY)

, gold or oil, or uses algorithm to control or reqgulate its supply, to keep their value stable unlike
the price of BTCor ETH

MEGHH—M, AT REFEMSRE B RTHAELTHAT . BIERAL XEEREDEBSETES, 4
FIAT (USDT), St 5 RSB, SHMNEB R T, ERBRIEXAZHY WERFEMSRENTRED

" CBDC RITEEHFILIM

digital form of a country's fiat currency, which is issued and requlated by its central bank.
A—ERHHR/RITETEREALRTT, @FERDHAERF LN ER B EENE JBERAREMNX
(=
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https://zh.m.wikipedia.org/zh-sg/%E6%AF%94%E7%89%B9%E5%B9%A3
https://zh.m.wikipedia.org/wiki/%E4%BB%A5%E5%A4%AA%E5%B8%81
https://zh.m.wikipedia.org/wiki/%E8%8E%B1%E7%89%B9%E5%B8%81

MAS Policy on Digital Currencies

_______ DigitalCurencies |

1. CBDC (digital fiat money) 2. Stable-coins &2  3- Cryptocurrencies fin# %
RITHFH

a. More emphasis on wholesale CBDC a. payment tool for a. basic posture — open and inclusive
(involve only Fls) distributed ledgers, may be

important for development
of DeFiand Web3

(1) both domestic and cross-border b. establishing regulatory b. note the speculative nature of

interbank settlement framework for itsissuance  cryptocurrencies, and warn against retail
and intermediaries investors dealingin it
(2) utilize DLT to develop Delivery c. strengthening requlations to ensure
versus Payment (DvP) for the integrity of intermediaries and to protect
settlement of tokenized assets investors, e.g., test to determine suitability of

retail investors in dealing in cryptocurrencies,
against use of leverage for trading

b. No plan for retail CBDC now, but
develop technical & policy capabilities
for future possible issuance; study
Purpose Bound Money



T HEERRETRENREHT - “Emim”

(Programmable Digital Singapore Dollar)

- TYUEEFRAMHE BHAT KRR
A BERFH S (CBDO) A
e e

i
0O

TR T | =

» o[ 4RFERY = [ 5% T (Purpose Bound Money)
— Eﬂﬁ,ﬁii TET E‘ffﬁﬂ’]ﬁﬁﬁ%# ﬁﬂ’ﬁxﬁlﬁﬂ
?L%, ﬁﬂ%ﬁ%#%%, 1B AE\ZHEHK%EI_&._‘}E%
(X RIHEE RS HRE TR ST ) s B e

ARkKE / €8/ THRER/ ﬁﬁ?‘i

et
Y
TS
H
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Digital Payment Token Market
HF AT RS

= R F AR MmN T T (digital payment token, DPT or
cryptocurrencies) fRES T EFEE R  2019FE X MHREES)
(Payment Services Act 2019) T &K ZRIhENE

196 3 ER1EH (2022454 1F)
74 ERIEIE IRUR[E]; 174 BRI, 3t ER1ETE
10845y F1iEMAS & 78 BT 4%

Z 4, DBS Vickers (2 RR1TE THIESFZELR), BAF LAY
cryptocurrency exchange - Independent Reserve, FOMO Pay, TripleA,

Paxos, Sygnum, Digital Treasures Center (DTC), Hodlnaut (¥{1&), Revolut,

Luno, Coinhako, Crypto.com, Genesis, Sparrowtech, Coinbase #[ Circle
Internet Financial 2 p{IThE 2|2 I8

MAS Fig R E R WAR T, F R E 1L RE A FT N SRR N F R ™
SIS U, TR AN B IRV E E M

s__. * Independent

Reserve

< DIBS

VICKERS
SECURITIES

(® FOMO Pay

triple iy

(BB TN ERIEE)




Digital Assets #i=% =

= Digital asset is anything of value whose ownership is represented in a digital or
computerized form

It is done through a process called tokenisation — which involves using a software
programme to convert ownership rights over an asset into a digital token

(BERFEFEUENENERR A MRS EBIE K (tokenization) — TTEN{F B4R F I FE A=
A ORBRIMNZEFZNaE EUE (digital token, X HEBIE) W FHEEITEVIRET)

= When deployed on distributed ledgers, digital assets are referred to as crypto assets
o

(B2 H ARG X RE) A TICRXEHFHE AN, e R A ME T~

= Many items in real-world can potentially be tokenised

1. financial assets like cash and bonds (£ 5235 /)
2. real assets like artwork and property (2R 557 R HISEY) 55 75)

|:|/r/\—

3. artwork and other creative works Z A G EERE
4. even intangible items like carbon credits and computing resources (B {5 AT E R BEE LA T)

Note: cryptocurrency is onIy one of the many types of digital assets

mEZEGEm ARER—FEFHF =1
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Digital Assets #i=% =

= Advantages ¥F/INBR=ZHHE: -

1. Better Liquidity (BIFRmEN1E): R =22/ 7 1 (fractional ownership), B&E{EI%
I, o A24/7 & KRIER 5

2. Better Security (REM): PTENAEXHREE FICKTTIEHE L

3. Enhanced Compliance (33 &#t): BREGIBMNNTHERNE L LHd
fTABIK BERENM. MEIEREMEN N BRATREDEF

4. Lower Settlement Risk (PBREEEXE): T SABNIITHNAR - R FRXik
(atomic swap) LI EFXF " (DVP), T IUABRE R S FEAFE AN .
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SDAX  Forinvestors v

For Businesses Learn = SDAX =

Login Get Started

Access a multi-trillion dollar investment global market of
private equity, funds, credit and real estate previously only
available to institutions and ultra-high net worth individuals

Loan Quantum:
$$25,000,000

Net Returns

(p.c):
3.5%

Tenor:
12 months

Minimum
Investment
$$200,000

New Bridge Road - Tranche B

SDAX launched an exclusive opportunity to
.

refinancing and lease extension of a sh..

rty loan for the

articipate in a prog

Loan Quantum: Tenor:
$$6,800,000 7 months
Net Returns Minimum
(p.a): Investment:
5.525% - 7% S$100

Project CP

SDAX launched an exclusive investment

[o) unity to participate in Secured

Property Financing Loan with a first charge

Loan Quantum: Tenor:
$$3,060,000 12 months
Net Returns Minimum
(p.a): Investment:

6.5% $$50,000




ot 1T M
ifE ™

WITH tonn

=%
4

R S

<Ky

T |

i

M

ValueMax
Commercial Paper Series 004
Invest in commercial paper at an interest rate

of 3.8% p.a. issued by a SGX Listco from SGD
20K

Asset Class Target Returns
Cash Alternatives <5%
Investment Horizon Min. Investment
<1 year SGD 20,000

Partners Group
Global Value SICAV

Investing in a globally diversified, open-ended

private equity fund.

Asset Class

Private Equity

Region

Global

Target Returns

11-15%

Min. Investment

UsD 5,000

iQuant Fund

(Series 1)

A feeder fund into top-ranked macro hedge
fund Quantedge Global Fund.

Asset Class Target Returns
Hedge Funds >15%
Investment Horizon Min. Investment
6-10 years USD 50,000
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Digital Assets £ =

» RUBFEACTRXSRESREVLAFEHS SEFrfthihinBmEi X Tt
BB AT TIEE & (RMO)” /Y H2 R HATAAS w-gatse 161 L.
- =t -
#IDDEx, ADDX (iSTOX), Zipmex, ecx, 1exchange, = = i e x M
HGX, SDAX, PhillipCapital &, HREIRKALIEEL « OnsunsrenmmsssEst 102 7 I
FREEZZWVE N
o 08 B
s ‘ 52 =L
* BRI S RBFEFEBETVERE, SR a N |
ERES NEHESE S (venture debt fund), 03 08 o5 — - -
)%i‘w’}ﬁ’ zl\;@/_i‘r/{ Eﬁﬁ ﬁ E 2025 2026 2027 2028 2029 2030 .
o DPOEOD®D®®
» SRR ERMINFTEEIAR S SR AR E T

% M3100{Z TR 1

“ 22022 F 2030 H[8), B ML (asset tokenization) T
F16.1757 27T, 17 20304 {1} 15 £ BRGDPI10 %"

(35 EDR 105 18 5 B AN HT 03K £0A51IE 25 S ADDX (2022F9H 12H) Zi%ﬁ'\]?ﬁ?ﬁf)ﬂﬂ)



HFRADY - Tz ¥a

(Digital Bond Trading Platform)
» SRR /A SBondEvalueEFT € E RN BEDE EVE RSN miZzE R (RMO)

(BBX)

By Bond:value

" BBXHY B IR R R L (01,000%7T) . SINBNREBAARTH. FEEIUT+0
AR, MAR—RAREREEH

= R R E T DUBE NABME o {EBBXH TR 5, BIEFRE MRS
HHE. K, BBXHEBI RN EHRAZMYAIREE T

7R

I
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VFRANY - REXT,FEMRS A

(Bond Issuance, Custody and Service Platform)

" 202069 F, MM Z ZFr (SCX) NEFH = &17. FEMKRS & AHIMKR=EIRGRAE
RITWMNEE, BT XReE, MR AMZFH I THS SERNEF 555 (STO)

(https://www.sgx.com/media-centre/20200901-sgx-collaboration-hsbc-and-temasek-completes-pilot-digital-bond-olam)

wr Olam

= 202155 B # N E R R 1718 1T DBS Digital Exchange(DDEX) L F R =X B B X KT
1500 FHITTEF gz, 6 R, FFFKo.60%

X DBS ' sanciess

" 2021fF6 A DBSHEH WM BN B S F & T S FIX Marketplace, i #EHEETFEIAY
S VERMEMEALZR. FFEEL (KeppelCorp) BERAEILXFSXITHF RS (B
101Z TCHYER T M E R 892 F),
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https://www.sgx.com/media-centre/20200901-sgx-collaboration-hsbc-and-temasek-completes-pilot-digital-bond-olam

VFRATG - MFZFRD/R=EE
(Crypto Funds)

= In Nov 2021, Fintonia Group, a MAS-registered fund manager, has launched two open-
ended institutional-grade Et4F M & < Bitcoin funds. The two funds do not require approval
from the requlator, and not allowed to be offered to retail investors

= FMNETVHEE - E=F WRE IR B (third-party licensed custodian storing clients’
cryptocurrencies on cold wallets), AM% L &/RELW G XRE, FHITIMERIEEESF

(Reference: https://cointelegraph.com/news/two-mas-regulated-bitcoin-funds-launch-in-singapore )
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https://www.hedgeweek.com/2021/11/03/308670/tcm-launches-first-crypto-fund-addx
https://cointelegraph.com/news/two-mas-regulated-bitcoin-funds-launch-in-singapore

VFRATH - MBRERT/HR=EE
(Crypto Funds)

= In Nov 2021, the private digital exchange ADDX launched the listing of a digital asset fund by
investment manager Australia-based Trovio Capital Management (TCM)

* |n addition to its core positions in Bitcoin and Ethereum, the fund invests in seven other top-
performing cryptocurrencies that have been identified and reviewed on a regular basis

= |Investors on the ADDX platform can subscribe to or redeem units each month with the fund
manager. The fund’s minimum investment size is USD10,000

= TCM provides institutional-grade safeguards: - TCME £ 12 {#
- independent administrator Ji 37 T & I8
- custody and trading services provided by the Nasdag-listed Coinbase
M FWIEE
- KPMG as auditor Jfix7 T BT

(Reference: https://www.hedgeweek.com/2021/11/03/308670/tcm-launches-first-
crypto-fund-addx)
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https://www.hedgeweek.com/2021/11/03/308670/tcm-launches-first-crypto-fund-addx

MFEHRATT - INZFHARR (crypto futures)F4

* In Dec 2019, Intercontinental Exchange iMpr3z 5 Fr&H (ICE, owner of NYSE) launched a
bitcoin USD futures contract ZEETTEL4F T EITR &§40. Itis listed on ICE Futures
Singapore and cleared by ICE Clear Singapore, which are regulated by MAS

= |tis the first of the four MAS-approved exchanges to announce the launch of a
reqgulated futures contract for payment tokens such as bitcoin

* To meet increasing demand from institutional investors for a requlated product to gain
and hedge their exposure to these payment tokens 32 & tb 45 ﬂﬂﬁ?l‘%/&’zsj] EI’JS(T/EPI

(https://www.straitstimes.com/business/banking/ice-to-launch-bitcoin-futures-contract-in-singapore-on-dec-9)
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https://www.straitstimes.com/business/banking/ice-to-launch-bitcoin-futures-contract-in-singapore-on-dec-9

MEEE - &8 (Robo Advisors)

BDBS /7o .
fuoe gyfe "o OCBC o

digl Portfolio SIMPLE, HASSLE-FREE AND UOBKayI'Iian

INVEST AFFORDABLE INVESTMENT

Providing online account opening, attentive customer support, as well as
risk assessment to customised investment advice.

Some extend services to offer cash management accounts to boost returns
on cash savings, brokerage account that allows investors to bu?/ and sell
U.S. stocks, and comprehensive insurance and wills writing solutions to
clients.

&l MAPS s MoneyOw N R
KRIG)TAL Endowus M stashAway

https://dollarsandsense.sg/robo-advisors-in-singapore-what-you-need-to-know-before-investing/
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https://dollarsandsense.sg/robo-advisors-in-singapore-what-you-need-to-know-before-investing/

HF R 1T (Digital Banks)

(1) £#F4R1TH2 R (Full Digital Banks)

Grab-Singtel; Bl E 3kSea FULL FULL WHOLESALE =~ WHOLESALE
BANK LICENSE BANK LICENSE BANK LICENSE BANK LICENSE

(2) B K RITHEER (Wholesale Digital Banks) .

[
(SFRS M F ) Graw
- 108V EE H (Ants Group) S.-';.I N Lc'”.“og‘f‘e |
- FH SRR IERERAEGRAS, HEBEK SR Nige

BBR/AE] (Linklogis Hong Kong Ltd), It 5= 1[5 B%
NI R E S EEFIR /AT AT H]

= D022 FFHRE A

‘FNHEXLRTESHEERETHETE 25127V ESrARS 280111k,
LTHEHHEBAZ SRS HAL NI A (underbanked and unbanked) 2440 R4 B AR 5,
B B 3 —F IR INIE R R FE L ESMAEBNARE"
(&% {5 B K Ravi Menon)




ETESRENRAZHMEES
(Ecosystem-based Trade Finance Platform)
= OneSME [H#T I OneConnect&RiRI /A Sl ARz E, FEEFHINKEESBEEARLRE
EIE/E (IMDA) B9 44]
ERYEETENEFRZERE, EAAM /N (FEAMB2BR MY GEezeesg b) SR E MR
5 (OneConnect=1 400 F /NN HIERE) KK
* WAL E IR (—EMASTIZETBERELXER IMDAESA/AITL, #FRBSB)
— PRV EHFRENEHKESTRA ., ZRAREFIUTINRE:
(1) A/l ElEEZHNERNINAZHIS
MAAILE@ILF/N L RBEE— T EANERTHREZINENEEN=.
(2) I ESREEINERE

EEHFEMARBFE/ME, BEFR/NEVHENEANRNERIKESRES, GlunFinigB2BYE &
SourceSage A9 7 /N33 B Hl1E 7 8E WS U W EN E B2BE & GlobalLinker A9 3E 31

(3) TEERAMFRFHREEIEAN
B, E@EeVSYRMERRSRES

(4) PWEIREIERA /v A FrAR S B T3 A
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ETESRGNA SRS

(Ecosystem-based Trade Finance Platform)

s K FPOUERTA
Pl AT R H—XKE I U@ Z KBITHIERK. T 57 URKRRITIHE (REERE) NEBUN
BERETHEEIBENRE. Fa iLR/hbl st A ZIMErRAE, AT RS H AL
k. FEUERRSRMEASE, KREHER. BTKYC (FRENER) BERTEE,
MR BEN TR EEN T

*TradeTrust (HIMDAFIIREKRITERLEB FHS(SWIFT)FF4)

FAXREREA, XRLFEERNBFRHE S ZE T{EEF R 5 Hik(trade documents) XA E
BIEN, BEAHEEK200ZNERMHMX AI11000MSWIFTE ERAR AREEER . EEMAN S
NEBERBFRAZRS

(Working with various agencies and industry partners both locally and overseas, Singapore seeks to use
public blockchain to develop an interoperability framework, “TradeTrust”, for the exchange of digital

trade documentation.)
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BT AT S5 8B ZF & (SGFinDex)

" ERENRAHYFEMRE, ERERRIN T AT FH (SingPass) BRI AT RELH U
FER
R ECEREDPANRITVSER WFEKX. EAF. BRARRE) UEKBBUFHE MBS

mMHENES, WK EZELARR (HDB) EE R, AFRE (CPF) REMBU, PRIEELIFH
NRE AFSRERREF

= HEY T BANBELISSIER, EEM TN AR MEmbT 5 RL

| SGFinDex IN{T#AE ? World's first public digital

Fnancer (@ 2§ infrastructure to use a
& 1 = national digital identity and

=1 )
?Eg # = centrally managed online

consent system to enable

Access www.mymoneysense.gov.sg Retrieve your financial information indiVidual to retrieve YOUr
or your bank’s financial planning from banks and Myinfo securely in n | | h r
glGFinD":xto EosNpCt yous ek S0 #» Provide consent to retrieve your f a Cla .data Such as yOU
personal data through SGFinDex Savl ngS, INsurance a nd
Y di bank - . .
B it —— | . SCFinbex pacer B vites investments - all in one
B Financial planning platform decrypts COﬂSOl |dated vView.

and displays the data for you

(Z%HR: https://www.mas.gov.sg/development/fintech/sgfindex) 69



FT N 51 5 B = I & (SGTraDex)

IR A NBEEEXRERKEERIME. BaE. B0, /MR ASFHY
" — N EEX A - EEEREE A T A AR % P A K & T B e SR ENR T

" ARSI BT REMOZEYRsEE, #Ehies THENRSE N, MRIETT
ENRAGHENEC (THEEEEETEEAZMARWRTR-CRLER IR ZEMNEZ)

A C/) >
|2 7 o & — 'le‘@ A digital infrastructure that facilitates
- \\?/ ¥ trusted and secure sharing of data
R - \ between supply chain ecosystem
Q / = partners

(Source: https://sgtradex.com/) 70


https://sgtradex.com/

HT NI 3 20 F & Bl R R &2 BV AT (Outlook)

o FIAEFER T HTERE S T451Z (using digital currency for cross-border payments)
« MFM1H (digital marketplaces)
« MFHE=NHZEH (digital asset use cases)

MAS' Project GuardianiR R F F 3 =L i 1k (asset tokenisation) EIE A F L FHMENSE BT R
BN T, KB AR TMFHITHFRNE RN ELRZ S, MEXEATUBFREFRRN
JA B 52 X

« Web 3 - X/ Mk&FE (DeFi)

HRIEEFEMNAA BTN TEREANATEREAMAIERMER
(MAS' Project Guardian)

- &84 Rh (green finance)
AR MBEIFZESRETRS, NHEREXNINEN I

[MAS'’ Project Guardian SFIFE TR i ER/RE554m I EBREASEITINREEZT O LRNEBEENE. BHE
B5R%T (DBS) . EEMRKI® (JP Morgan) FEALE & K /A =]MarketnodeZ K]
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4 FRkBIFE I 8% Global FinTech Hackcelerator 2022

e ERWE AREILE SRR ESITIY 2 FE R AR 57 B (Problem
Statements), 7 \}:ﬁ*énﬁﬁil%‘E’J"‘)‘(E%&rﬂiﬁ#
MEeERMNMAEEEMARINGE, 155 EI#H Tk !

Web 3.0:

(A) IRAXBRER A - REF BT RARTY R MR 5E E X Bk A T

(B) I BREH /ML EREl DeFi - REF XIRFFIF 4 LPrN Az S 0@

ZE TR

(C) Bs 27 (monitor commitment) - iHE R EMESRIMER S BELTAKT
PR RYIK 1A
(D)&IE%JHI'] (measure impact) - RS HEFHIIRANAR HE T J35M B iR

FJE,

(https://hackolosseum.apixplatform.com/h1/gfh2022#preview )
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Governance and Regulations
SOTH 5 Ik & 45|

/ -— . 5/ 7




Which two are the extremes?

CRYPTOCURRENCY REGULATIONS AROUND THE WORLD

United States European Union China

» Despite having » Cryptocurrency is legal throughout most » China’s central bank said
a high number of of the EU, although exchange governance all cryptocurrency-related
cryptocurrency depends on individual member states. transactions are illegal
investors and nd must be banned.
blockchain

companies, the US
has yet to create

a clear regulatory
framework for the

Singapore

» Cryptocurrency
classified as
property but not
legal tender.

» Digital payment token
licences granted to local
fintech firm Fomo Pay,
DBS Vickers and Australian
crypto exchange
Independent Reserve.

El Salvador

e It is the world's
first country to

accept Bitcoin as
legal tender. in 2021

Sources: THE NEW YORK TIMES, INVESTOPEDIA, AFP, COINMARKETCAP, BANK OF AMERICA STRAITS TIMES GRAPHICS: CHNG CHOON HIONG

(Straits Times 14 Oct 2021)
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Miss El Salvador dons
golden bitcoin outfit at
beauty pageant

(Reuters January 14, 2023)

The currency-themed national
costume representing “the
evolution of the Salvadoran
currency,” from cacao beans, coldn,
U.S. dollar to Bitcoin

(Reference: “§E/REZIEHEILFFMNIMKBE", B 1%,

BEx&F ¥k, 30-6-2021)

-
m

:
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Singapore:

REGULATORY POSITION on CRYPTO- CURRENCIES

Tharman Shanmugaratnam, Deputy Prime Minister and Minister in charge of MAS:

“1. Cryptocurrencies are an experiment. The number and different forms of
cryptocurrencies is growing internationally. It is too early to say if they will succeed. If
some do succeed, their full implications will also not be known for some time.

2. The Monetary Authority of Singapore (MAS) has been closely studying these
developments and the potential risks they pose. As of now, there is no strong case to
ban cryptocurrency trading here. But we will be subjecting those involved as
intermediaries to our anti-money laundering regulations. And we will keep
highlighting to Singaporeans that they could lose their shirts when they invest
money in cryptocurrencies....

We will continue to encourage experiments in the blockchain space that may involve
the use of cryptocurrencies, because some of these innovations could turn out to be
economically or socially useful. But equally, we will stay alert to new risks.”

Singapore Parliamentary Session, 5 Feb 2018



MAS’ View on Digital Token Categories

MAS believes digital tokens are evolving, but currently view digital tokens in following categories: -

(@) Payment Token — also known as cryptocurrencies or virtual currencies, as a means to purchase
goods or services, e.g., Bitcoin (BTC) and Ether (ETH)

(b) Utility Token - digital representation of future access right to a token seller’s product or
service. They are not bought for return on investment.
(e.g., a company developing a block-chain based online game could issue utility tokens to fund

the development of the game. Once the game is developed, the token owners could use the
tokens for in-game purchases.)

(c) Security Token - digital representation of ownership or a security interest over the token
seller’s assets or property, or a debt owed by the seller. They are bought for return on investment

Are these digital tokens reqgulated by MAS?

(Reference: “"A GUIDE TO DIGITAL TOKEN OFFERINGS"” issued by MAS, last updated on 23 December 2019)
(Reference: Blockchain & Cryptocurrency Laws and Regulations | Singapore | GLI (globallegalinsights.com)



https://www.globallegalinsights.com/practice-areas/blockchain-laws-and-regulations/singapore

MAS’ Regulatory Approach on Security Tokens

1 “A Guide to Digital Token Offerings” by MAS provides guidance

= |fthe digital token has the attributes of a capital markets product, it will be requlated under the
Securities and Futures Act (SFA)

e.g., issuers must observe the prospectus requirements for the offer of securities under the SFA;
persons dealing in or providing corporate finance advice on these tokens must hold a capital markets
services licence

= Capital markets products include any securities, units in a collective investment scheme, derivatives
contracts and spot foreign exchange contracts for purposes of leveraged foreign exchange trading

 Trading of security tokens are currently offered by " Recognised Market Operators (RMOs) “
which are requlated by MAS under SFA

(Reference: "A GUIDETO DIGITALTOKEN OFFERINGS” issued by MAS, last updated on 30 Dec 2019)
(https://www.mas.gov.sg/requlation/capital-markets/approved-exchange-ae-or-recognised-market-operator-rmo-licence)

(2022-Cryptoassets-Blockchain-Singapore (Chng Li-Ling).pdf (Chng Li-Ling, RHT)) 78



https://www.mas.gov.sg/regulation/capital-markets/approved-exchange-ae-or-recognised-market-operator-rmo-licence
file:///F:/New%20Volume%20(D)/SUSS%20-%20FIN%20521%20Financial%20System%20Financial%20Markets%20and%20Financial%20Supervision/Teaching%20Materials/2022/2022-Cryptoassets-Blockchain-Singapore%20(Chng%20Li-Ling).pdf

MAS’ Regulatory Approach on Payment Tokens (1)

/

¢ under “Payment Services Act 2019"” (wef 28 Jan 2020): -

* theissuingdigital payment tokens (DPTs, aka cryptocurrencies)

* issuing or operating of payment account including e-wallets

» providing services of dealing in DPTs

 facilitating or providing platform to allow persons to exchange DPTs
(i.e., cryptocurrencies exchanges)

in Singapore will be licensable and regulated activity.

“* Under “Guidelines on Provision of Digital Payment Token Services to the Public”

DPT service providers (include payment institutions, banks and other Fls, as well as applicants under
PSA Act 2019) should not promote DPT or its derivatives services in public areas or social media to
the general public in Singapore

¢ under SFA, approved exchanges in Singapore are allowed and regulated to trade payment
token derivatives
Intercontinental Exchange (ICE) launched Bitcoin futures contract in Singapore on Dec g, 2019
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MAS Regulation - Payment Services Act 2019 (2)
PAYMENT SERVICES ACT

2019

[ on e LicenSin g Fra mework' ] Omnibus framework that covers both new

S even Paymeni ACfiViiies and traditional payment activities, and

fosters synergies between activity types
|

= 7 regulated retail payment activities are: -
(a) an (payment) account issuance service, e.qg., e-wallets and non-bank issued credit cards
(b) a domestic money transfer service, e.g. payment kiosks and payment gateway services
(c) a cross border money transfer service

(d) a merchant acquisition service, e.g., online payment gateways and the provision of point-of-sale terminals

(e) an e money issuance service, e.g., e-money
incl mon redin e- :
cludes money stored in e-wallets » ...narrows the gap with

(f) a DPT service - buying or selling DPTs or Japan, currently a major Asian
providing a platform to allow persons to centre for cryptocurrency

exchange DPTS_ _ trading after 22 exchanges
(9) a money changing service received licences there since

2017..."
(Bloomberg)




MAS Regulation - Payment Services Act 2019 (3)

Modular approa%‘h enables callbmt:on of

regulations to account for the spectﬁcnsks
and context of each activity type

Activity-Based, Risk-Focused
Regulation

—

-

e®e Money-Changing Licensee
M) * Conducts money-changing service only
= -
Standard Payment Institution

= ® * < $$3m monthly transactions for any
activity type

* < S$6m monthly transactions for two or
more activity types

.. *<SS85m of daily outstandmg e- money

> T,
T — .
P -~

;A. \\‘. ‘-‘T}é ln A SO R N
{ ‘“.”;7 Ny Major Payment Institution
< 4 * >S$3m monthly transactions for any

activity type

; o‘o
} '+ >S$6m monthly transactions for two or

more activity types
\ * >S$5m of daily outstanding e-money
o

A\ T T
: \ 2 ArEd

L Four Key Risks ]

MONEY

LAUNDERING

& TERRORISM

{ FINANCING

INTER- TECHNOLOGY

OPERABILITY BN ~

S Access Regime Governa'n ce ;k
Common Platform Authentication ]

o — Common Standards Cyber Hygiene

| SEARN Encryption

2\ Anti-Fraud
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MAS Regulation - Payment Services (Amendment) Bill (4)

= The Actis amended on 4 Jan 2021, demonstrating that regulations ought to keep pace with
fast technological advances and changes to international standards

= Main amendments: -

(1) expand the scope of DPT services to minimise laundering illicit proceeds or hide illicit assets: -

(a) facilitating the transmission of cryptocurrencies from one account to another

(b) custodial services for cryptocurrencies

(c) facilitating the exchange of cryptocurrencies where the service provider does not come into
possession of the moneys or cryptocurrencies involved

(2) broaden the definition of cross-border money transfer service to include facilitating transfers of
money between persons in different jurisdictions, where money is not accepted or received by the service
provider in Singapore

(3) MAS can impose measures to ensure better consumer protection, e.g., requiring a DPT service provider
to segregate customer assets from its own assets; and to maintain financial stability and safeguard the
efficacy of monetary policy

(MAS will consult public when drafting specific measures)

82



MAS Discourages Cryptocurrency Trading by General Public
W B e B 5l IR B2 T AR S5 (8] A AR/ BT HET

"MAS strongly encourages the development of blockchain technology and innovative
application of crypto tokens in value-adding use cases. But the trading of cryptocurrencies
is highly risky and not suitable for the general public. DPT service providers should
therefore not portray the trading of DPTs in a manner that trivialises the high risks of
trading in DPTs, nor engage in marketing activities that target the general public.”

“MASIRZIS X SRR RN AR, UERMBRT (crypto token) ZEIZEABFEIRIFR . B0
(cryptocurrencies 3 DPT) IR ZXERE, AEEZBAK. FLt, DPTRFIEESZ AR U
KILDPTR Z 5 MBS B A T RIBIADPTR 5, WA MBI A RS ESN

(MAS Assistant Managing Director (Policy, Payments and Financial Crime),
Ms Loo Siew Yee)

(¥ &5t https://www.mas.gov.sg/-/media/MAS-Media-Library/regulation/guidelines/PSO/ps-g02-guidelines-on-provision-of-
digital-payment-token-services-to-the-public/Guidelines-on-Provision-of-Digital-Payment-Token-Services-to-the-Public-PS-
G02.pdf)
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https://www.mas.gov.sg/-/media/MAS-Media-Library/regulation/guidelines/PSO/ps-g02-guidelines-on-provision-of-digital-payment-token-services-to-the-public/Guidelines-on-Provision-of-Digital-Payment-Token-Services-to-the-Public-PS-G02.pdf

MAS Position on Cryptocurrency (Payment Token)

= Cryptocurrencies is just one of the digital assets
= Cryptocurrencies are actively traded and heavily speculated upon. MAS has been

strongly warnings against retail investments in cryptocurrencies due to their extreme
price volatility and market manipulation

"Yes: Digital Asset Innovation,
No: Cryptocurrency Speculation”

(Source: "Yes to Digital Asset Innovation, No to Cryptocurrency Speculation" address by MAS MD Ravi Menon at Green Shoots Seminar, 29 Au%ﬁozz)



Is NFT regulated in Singapore?

NFTs are unique (non-fungible, not mutually interchangeable)
digital items that have digital certificates of ownership
(“tokenised” ) stored and traded on the blockchain

Currently, creating and buying/selling NFTs are not specifically
regulated under the Singapore laws (considered a grey zone?)

Should an NFT have the characteristics of a capital markets product
under the Securities and Futures Act (SFA), it will be subject to MAS
regulatory requirements, in line with the guidance provided in "A Guide
to Digital Token Offerings” (updated 26 May 2020)

Although it appears that the definition of a “digital payment token” (DPT)
mainly applies to fungible tokens, it may be possible for certain types of
NFTs, depending on the relevant factual circumstances (such as its
usage and attributes) and underlying digital file, to fall within the
definition of a “digital payment token”. Correspondingly, the relevant
provisions within the PS Act may be applicable to NFTs which constitute
DPT

https://www.cnplaw.com/non-fungible-tokens-and-their-legal-implications-cnpupdate-may2021

Bored ape yacht club - The
computer-generated 10,000 NFTs
(cartoonist apes) were launched
as a collection on 30 Apr 2021.
Each avatar was priced at US$200
(in ETH), and the collection was
sold out in a day.

A symbol of wealth for the
billionaires and as member of
exclusive club with privileges
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https://www.cnplaw.com/non-fungible-tokens-and-their-legal-implications-cnpupdate-may2021

Risk Areas of Digital Assets MAS Focuses on

1. combat money laundering and terrorist financing risks (legislated)

N

. manage technology and cyber related risks (legislated)
. safeguard against harm to retail investors (to be further enhanced by legislation)

. uphold the promise of stability in stable coins (studying)

oo B~ W

. mitigate potential financial stability risks (studying)

[Total assets of global financial institution 2021: USD 487 trillion (Statista)
Total market capitalization of cryptocurrencies 2021: USD 0.98 trillion (CoinGecko)]

(Source: "Yes to Digital Asset Innovation, No to Cryptocurrency Speculation" address by MAS MD Ravi Menon at Green Shoots Seminar, 29 Augg022)



Singapore - Asia's Crypto and Blockchain Hub

Singapore actively promotes blockchain development

Singapore making good progress to build the requlatory framework for digital assets (with Financial
Services and Markets Act 2022, Payment Services Act 2019 and existing Securities and Futures Act)

legal clarity put Singapore in a good position in promoting digital finance (that is so closely
associated with the digital tokens)

The conducive regulatory environment, plus the open, sound and prudent supervision by MAS,
Singapore has become Asia’s crypto and blockchain hub
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Regulating Web 3.0 and Metaverse?

Who regulate the borderless? International regulatory
cooperation will be key

TEF, ERE? HirEESEREXHE

Since May 2022, WEF is looking into Metaverse governance
and policy framework to ensure an interoperable, secure, and
inclusive Metaverse ecosystem under “Defining and Building
the Metaverse” project.

In Jun 2022, Meta, Huawei, and Microsoft and other tech giants
set up Metaverse Standards Forum to explore where the lack
of interoperability is holding back metaverse deployment, and
because metaverse will bring together diverse technologies,
the Forum will foster interoperability standards that will be
essential to an open and inclusive metaverse.

We can't regulate what doesn’t yet exist, and we need for real
use-cases to emerge out of Web3.0. Regulatory response will
be gradual. Market players must continually collaborate with
regulators to shape the reqgulatory framework.



Leveraging on national digital
competitiveness for
Singapore companies
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“FEIZ35" (Connectivity)

T NIE 2 HIE HE BB NG IV A (little

red dot),

BAEHFHREEER “©FKT =7 (critical global node ) !
“WRZERFE TR E XS (high walls) , HrnE HiE

BUE A A7, I E A (politically neutral; open & inclusive)

ZINETERNHR" (briges) !

JEXERAERMIEERE, FREHNFESRIXBHE
BB FLFIKFRAIE (Digital Economy Partnership
Agreement) SIZEE (FrK, BF), HU=T2020F6 5 12H%F)

- EESE EEFES S RAB TR S, SFRRRBTE UK
FURERE B RRBEFIIE S 1E (digital connectivity, electronic
trade, digital system interoperability & cross-border free flow of data)

- (FRIRRH) E, BE, MEX

HIRETFIFRRINE FHastE~E
NEIS

BKERMK

BT kEXZEINE (Digital Economy Partnership
Agreement, fEFRDEPA) BAAZERSIEXFIRIEFRENMAD

ERIERIA.

AN EIRATNE . M. FE. e =MIE K AL L
225N
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“ERERR- KO (1) KEFBRAARTERRS

A E, EEHMESIEERE
BYBifrosti& JEE L 4T T mr EE 48 AR 5t

EREFHME. ENERAET. FEEE.
A, BAFEMILEZEEE

48131550004 E |
F5ET

it £E2024
WEz:ﬁf% %501 %%ﬂ 5G
ﬁ[ﬂ%ﬁéﬁﬁ BT fe AR KNS

JNSEFT AN E T A AL (Int]
Digital Hub)

Colossal cable across Pacific Ocean

North
Pacific Ocean

N B Strategic landing |

H f in Guam for [~——.
Eo——— | / cross-connectivity
SINGAPORE ‘' GUAM with other cable
b PHILIPPINES .- systems to Japan
= and Australia

> A To Australia
INDONESIA

Bifrost Cable
System & route

O

_____ Traditional
— transpacific route

» Keppel's share of the
total project cost is
approximately US$350
million (S$471 million)

» Length:

>15,000km

= Completion:
@ 2024

SOURCES: KEPPEL, FACEBOOK AND TELIN STRAITS TIMES GRAPHICS

= Largest-capacity,
high-speed transmission
cable across the Pacific
Ocean from Singapore

(Source:"New subsea cable to link S-E Asia, North America”, ST, 30 Mar 2021) 91




RS- KB (2) IERALARG

* 202154 B, KSR & PayNowMIZR E HIFEE) (S

S &- PromptPayiEiE. REAMTHFNE, EBRE AN | P 0SS0 T
W e ZUT M (2R EA)

* 2022 F ML, PayNow B ER[E DR AW FZE) S N F &
DuitNow3 %18, SER LI RIS DS IR KT 7. AP heEER
H Ay RIS VH R Y, A F AL TENETSEDuitNow A QREG T 2%

s RACUERE(FE)XNERS (Asean retail payment system)

* FriniEPayNowitX202247 H th FENE R Unified Payments — -

Interface (UP)i&E R

Promot Ll
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PliB: ZARITHFEHH (m-CBDC Bridge)

SEXFTFRANR(CARETBERAF M. TS
Z5HEEMX N SrIAE R ARES X AICBDC, %
ET oA ARANLEZF5 L EEHEERS
(allowing Fls to use CBDCs issued by participating
central banks to transact directly with each other on
a distributed ledger technology (DLT)-based shared
platform. This has the potential to reduce
dependence on (i) the inefficient traditional network
of correspondent banks, and (ii) also the use of US
dollar for cross-border payments)

“Project Inthanon-LionRock” £ i 781+ 17
W (FE,FEES, =E, MEXH)

“Project Dunbar” Z i R{7EF 5 H

GEr N, SR AFITY, B53E, Tk L)

XN E T MNEESEAR, #s1E(zB/NE
BEM, AREBEEEEHE EXRESHNZT"
(pan-Asia) BBIR X T &R 5

Inthanon-LionRock and mBridge Model

Thailand

Thai Corp

No FX Higher
settiement risk transparency

Hong Kong
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ASCN: HEE N TEEM RN T AR

Below is a list of the 26 Pilot Cities that have been nominated by the respective ASEAN Member States.

ASEAN

RE

SMART CITIES NETWORK 4en EE
Oemceiey o ——— Pilot Cities ———— =] %\iﬁ‘iﬁilﬂéﬁ
°mm ~_ Ei N hY
Syt thmo e - _-L:_Lt/\\\ ﬁkl__ﬁ -
BViEn i30S
rangonts
°Baitmg BManiial
@hmoo m%
(imem Fealho . .
© [infag
Sttt Y
BBandagsea]Begawanl
g PlohorgBatiul
Cfgrper  © Rl
o KfEsEr
PKIPakasa]
© Bermwng)

o ~ Brunei- Bandar Seri Begawan
« B8 Cambodia- Battambang

« B8 Cambodia- Phnom Penh

« ¥ Cambodia- Siem Reap

o ™ |ndonesia- Makassar

« ™ |ndonesia- Banyuwangi

« ™ |ndonesia- DKI Jakarta

« [l Laos- Luang Prabang

o Bl Laos- Vientiane

o BE= Malaysia- Johor Bahru
o B= Malaysia- Kuala Lumpur
o BE= Malaysia- Kota Kinabalu
« BE Malaysia- Kuching

o B.& Myanmar- Nay Pyi Taw
* .3 Myanmar- Mandalay

o B8 Myanmar- Yangon

« M Philippines- Cebu City

« M Philippines- Davao City

« M Philippines- Manila

. Singapore- Singapore

o === Thailand- Bangkok

o == Thailand- Chonburi

o mmm Thailand- Phuket

« [E3 Vietnam- Da Nang

« [E3 Vietnam- Ha Noi

« B3 Vietnam- Ho Chi Minh City




“fE1LES” (Catalyst)

» A S ERNEGT ttREE 0, XILE S IEEK (open and inclusive economy, a world-class

financial center, and active venture capital market)

- RIS - RIRE R ST, SRIOIR. Bl BT SRR KSR, M
W EF A E M (competitive advantage in regulatory system)

" 2IR{LDNA, L R BT
" RE TR XL E =3
 RENE WS ABME - Xy, RE. PEMEENSY X BLREDN T #

-

" TN E W SR Z E R AR B LA el I Sk FrE A

= SHT N G5t X 35 T Bl T Y 22054

= FAEFINE IS FE S, NRBSRICIHTMNE, K EHERE ST ATHE
“SLIGE” “BEER” “4FL£” (Lab, Springboard, Bridgehead)
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(Singapore) remaining open to global
talent, as well as investment in the
innovation economy where new ideas
and inventions can be tested
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ASEAN Financial Innovation Network (“AFIN”)
“fEfas"- KBI:R B ERLEHT M 4%

s (BTA) FE€ER. RERTRMSHHFRRTHERESASHEML TRE
gt el ST

c (A2 BEREREPERENRTESMBARATEE, DUARRMINRENREN
HF RSN EMTE, MREXESNENARBRESHRS

(T (KPMG) @ #6.8{ZZ A0H, RF27%RERTIHKS)

+ (BAR) RESRICIFTMZIHEE 7 APl Exchange (APIX) | -
Xt EE—IERARERES, £aiyAHerR
BRI EERE ("ERAHETE") (Fintech Market), A
EDERHTHMESRRE ("SRR E” Fintech Sandbox), b

MHEFN BN T A X A EEMemE s




“/NMSEE” (Credibility)
- %E?‘E%ﬁ*zﬁlﬁ@%ﬁ%'—?ﬁﬁﬂg, Bl MK ERESEEERE XM ANERT YW ~F4H

B FE[X (jurisdiction for cryptocurrencies resolution and restructuring)
 HFHESIRENERGEIERRMSIATY

- FTAN 2019 E B A T & 88 IRMEZRHE T (Model Al Governance Framework) i 5 Bk & E
World Summit on the Information Society (WSIS) 3

- FINE BES IR AFT B ARIENBEAN, AIWTOR FREHSFERENS EHZZ SN
» PEREENIIRZAN AL, FRIRFTIEERLEES (intellectual property centre; digital trust centre)

" TN ESSHENERAFEFIAEER, UEHRFLFNN SR ATRAN G E
~ E MR LN SE, SRR ESIXEFTAEANT M ITARKRES T AR ETH
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Opportunity: Building the public infrastructure for global

2nd-generation smart Internet
PlLB: MEEKIEE KT R LERMAA L ERIRTE

(1) AHEEZ{EE (> (China State Information Center)
S EACFN = M & R AR E F & B9 X B8 AR 55 X 2%
(Blockchain-based Service (BSN) Network) ZE#rI0iE
BUBSNESS, BT BHNTE SEBEGA T H T X H5/THR
5, T X B A2 E B £ BRI R B Al 1 B — (L EELRY

X R4E RS M &
BSN AR5 M
BLOCKCHAIN-BASED SERVICE NETWORK

“2 B AY B B M A BUR B9 #X B S 2 R
(BFHRAR) R FYLERIHT[E)K. ..
N2 B 7 BTRE M AT B VIR 8

(Singapore is the ideal place to build a forward-looking
standard project)
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PUiA: HEPHXEMRY, BB R B FIWTH

WANXIANG
BLOCKCHAIN

[ X R 5%

(2) RE LA @ XBuER I 27 5 5 T A&
TEREAVMBERER (JTC) AMERIEE1E,
E T INEAS RS AL X, IR R A X gt 4 &
i, REEERAITE. WEEM. AT,
sGEHFUEAR, A FHTHERET(F
FY ERHZEA”, B EH BB R B FEH T

(Building safe and trustworthy infrastructures for
Asean Digital Cities)
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PiE: XigEHEPIo

R)FIKE I ARAEZTFHAERSNEEFOHER
(Cushman and Wakefield 3§ %), 70+ &IEF L IFHEIZ S
(20217K)

XEBRRE, SUEMREWEREETLENAUE
R B AR AE T AN AN 2 A M E S B B IREE S

BT T SRR O E NS RBInETET
MR, BEF(EEIE)BEK o) B

Top data centre markets

GLOBAL
2021 2022 2022
1. Northern Virginia . 1. Northern Virginia 1. Singapore
2. Chicago 2. Silicon Valley (tie) 2. Hong Kong
3. Sydney 2. Singapore (tie) 3. Sydney
4. Silicon Valley 4. Chicago (tie) 4. Seoul
5. Singapore 4. Atlanta (tie) 5. Tokyo
6. Dallas 6. Hong Kong 6. Osaka
7. London . 7. Phoenix 7. Mumbai
8. Seattle . 8.Sydney 8. Shanghai
9. New York/New Jersey 9. Dallas 9. Melbourne (tie)
10. Amsterdam 10. Seattle (tie) 9. Beijing (tie)
10. Portland (tie) 11. Jakarta

Source: CUSHMAN & WAKEFIELD STRAITS TIMES GRAPHICS

(Singapore scored highly on key criteria such as
market size, fibre connectivity, availability of cloud

services and pro-business policies)
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