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INTRODUCTION TO WORLD BANK TREASURY
MIA = T 7 FMof chet 274

The World Bank raises funds through the global capital markets to finance project loans in
member countries. MA2d2 M5 AIEUAM XAi5S ZEHSHH THALZ| /i &= e SAE MS

BANK BEGINS
OPERATIONS IN JUNE

1947 FIRST BOND ($250 MM)
1948 FIRST ISSUE OUTSIDE US

1847 FIRST BOND (6250 MM ' (SWISS PRIVATE PLACEMENT)
$50-60 bn (F230MM)

per annum 1950
Issuance OUTSIDE US (UNITED KINGOOM)

1957 FIRST CENTRAL BANK
PLACEMENT (SWISS CB)

1949 SEC EXEMPTION
FOR WB BONDS

1959 BANK ACHIEVES
TRIPLE-A RATINGS

1960

1968 FIRST PUBLIC OFFERING
IN MIDDLE EAST (KUWAIT)

$170 bn Daily cash

investment flows (.’f 1970
$35bn in
for WBG & 130 g 71 FIRST PUBLICOFFERING
70+ CBs* . g 1280 1974 ISSUE IN 15TH CURRENCY
currencies 1981 BANK EXECUTES (UAE DIRHAMS)

FIRST CURRENCY SWAP

1981 BANK EXECUTES
1985 BANK CREATES “SHOGUN FIRST CURRENCY SWAP
BONDS" IN JAPAN
1989 BANK CREATES
“GLOBAL BONDS"

1988 ISSUE IN 25TH CURRENCY
(NEW ZEALAND )

1990

1998 FIRST ISSUE IN EUROS

~$27 bn “
W B G FIRST "E-BOND”

Capacity
building

O4 FIRST PUBLIC

“SUSTAINABLE
. OFFERING IN LATAM (COLOMBIA)
DEVELOPMENT” DEPOSIT WITH
program for pension LAPOSTE IN FRANCE FIRST “GREEN BOND"
H * 1 ISSUE IN 50TH CURRENCY
clients portfolio

(NIGERIAN NAIRA)

2016 FIRST

. 2014
FIRST "CAT" BOND “MULAN" BOND

2018 First

Blockchain Bond

2017

2017 FIRST
“SDG" BOND




WBG ITS INNOVATION LAB
HZI2% T 2 ALY & Al

FY18/FY19 Projects
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Al 4 Legal
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Virtual Assistant Al4IFC GGOPC, ITSGM ;'rade Zt

. ITS, Internal . IFC, ESG, Internal the Border

Learning Remittances FCI, External,
Coin Transaction ) \ Vietnam

IMF & WBG, Repository Blockchain Bond-i

Internal . FCI GP, .

Blockchain for External Micro Pension 17,’;3,:’;’;:' Palm Oil )

Education Supply Chain

and Blockchain
Kenya, FCI GP,
External

Education
GP, External

IFC, External,
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Climate Market: Carbon Market

Cognitive i
Phase It Assistant Trading
Climate Markets HR, ITS, Internal Mining and Climate
GP, External .
Al 4 Learning Extracting Markets GP,

xtractive Industries,
GP, External

ITS, Internal

Technology & ®
Innovation Lab

&

WORLD BANKGROUP

Information and Technolagy Solution

Smart
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Finance
GFCLT
Internal

ealth GP, Externa

Farmer Led
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Water GP,
Al 4 External
Transcription &
Translation

ITS, Internal

Current
Use
Cases
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Use
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Completed
se Cases
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Introduction to Digital Economy &

Blockchain
CIX|E FH et =54 2

] @ THE WORLD BANK
Treasury | IBRD « IDA




Information Technology & Industrial Revolutions
SE7|=10 A EHE
]

Labour productivity growth in the United States

1915 = 100 and 1995 = 100 Graph 1
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Sources: ] Eendrick, "Productivity trends in the United States”, 1961 D Byme et al, ks the information technology revolution ower?”, 201 3; and
C Syverson, “Will Histony repeat itsel? Commnents on "Is the informmation technology revolution over?™, 20013

Source: Money in a digital age: 10 thoughts https://www.bis.org/speeches/sp181115a.pdf, Speech by
Agustin Carstens General Manager, Bank for International Settlements, Singapore, 15 November 2018
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4™ INDUSTRIAL REVOLUTION: DIGITAL ECONOMY
4X} LhAE: CX|E EX|

Foundational
Technologies 7| 7|&: =

-
I -

Advanced Analytics

Robotic Process
' Autamation (RPA)

Cloud technology

Process and sarvice

—
Fas
I—l'

1ot =, B [=]

—

exlermalization

Drigital Blockchain Smart Contracts Artificial Internet of Things

Interactions of
Emerging technologies

Iransformation Intelhgence (Al)

@ THE WORLD BANK

Treasury | IBRD « IDA



What is Blockchain or Distributed Ledger Technology?
=M Q-2 LAY 7|=2| 0|5

Foundations for Digital Economy
CIXAEEH H==7let 7| =

AN L 1. Solid governance framework
oL gheekpoint ;) = supported by governments,
B “\ ‘ politicians, lawmakers,
R ; f regulators
Falot A EHA T2 )3

2. Design and development of
ecosystem(s) by businesses,
industries and service providers

ﬁ HERA EA RN
a¥ond )

A distributed ledger is a database 3. Research & Human skills

that is spread across several nodes O| M Xt 7t ol of 1
or computing devices =AM %2
EAE o2 ZEOf A=
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ENTERPRISE BLOCKCHAIN QB Z2}=X 22X

ro

Required Features of Enterprise Blockchains A E{Z 2= SEEX| Qo] 2 A
= High Performance (CH 22| O|O|E{ & K[ 10| X 2)

= High Resilience (A{SHLt AtLD SO = X[EH AL 7tHs)

= Privacy (H|Z2E %)

Main Stages of Enterprise Blockchain Projects A E{IZ2tx 22X O T2 ME 4EH
Congucting resesrch 2ngd starting 1 . 57'
sxperimentation with blockchein protocols
Proof of concept (Pol)

“ Teating :Eusibiiitj-ﬁr.-n' szsumpticonls) regarding the z 2 7H hél'
§ uze of blockchein technology for & perticular une cace @ E
el X S @i 3 4
3 ) Acyanosd testing in & production-like =rvironmeant E = = 4
¢ (mm 0
2 In production "
: . Z (oNe:
Full depleyment of & blockchain network m 4 .3
' in 8 production snvironmant
Mate: bazsd on CCAF datasst of 87 Iive enterprize blockehain networks.
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DLT ECOSYSTEM: VALUE-CREATING LAYERS
DLT MEfA: MITHAIS] A S 71

o ' i i JP Morgan's Interbank Information Network (IIN)
Workflow ~ ldcntityand  Supply chain and

A pp lication ]E.I_'f-":'l' Digital asscts automation  aothoniiction tracking notarisation

Business applications and use £ 1EEEH X
cases plugging into existing ! HE; @ 8: E;l : ! Application
business networks to create ! 1010 O — 1 ; | First anplication deployed on the
business value i - -G8 A [IN enablingusers to streamline
e ' RESU.I‘VE compliance processes

| Qe iode S in QCLS

“‘ifhd.m I P BT sl s

Network layer i

e Metwork
Il b mai . ; :
o l I I l miamaion  Information sharing blockchain
Tt business network composed of more

than 200 international banks

Business networks jointly
managed and aperated by
multiple parties

1 =
B ®> oo TTeRE VAkT

F’ ‘|
W T @ MultiChain & !
i ‘}'; e : ‘I.") : i Protocol
i N AXONI “'Ei'*.?jff“‘ L 4 | |IN s built using the open-source
| Aigagle | i Quorum protocol framework,
Protocol layer | Qo rd d >(‘~] SETL o Quorum | o 2 permissioned variant of the
Codebaseframeworksand | : Quorum Ethereum codebase initially
softwareplatforms | " penLepGer  clearmatics |\ KADENA | vl oz
Note: this modis! is bassd on a framework initially developed by Colin Platt (2014).
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DLT ECOSYSTEM: CONSENSUS & GOVERNANCE

DLT MEfA|: C}X}ZE g9l
S

Two Types of Consensus Enterprise blockchain
in DLT Ecosystem network governance
i _Wider emsystemq T -

g oy
p 3 . Y 1. Social consensus:
{x éé% Blockchain netwoark " 1-. Reaching agresment over
; u what actually constinutes B Lsader entity
' |.] |.] tn ﬁ;:},r;tqe;:n rf:nc:r_ccrtnsensus B Joint venturs

‘ﬁﬂ. e | consensus is reached, etc) Othar

I_I |—| T : M Unclear

] - 2. Network consensus:

1 .
\ | | | | ggg y Reaching agreement over

\u “ iE ; the system state (.e. latest
\ ’ ledger version) within
h J’ the universally-accepted
. ﬁ ﬁ ’ consensus rules
~ /
N Py 7
~ (111

Source: Cambridge Centre for Alternative Finance, 2nd global enterprise blockchain benchmarking study, Sep. 2019
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WBG Blockchain Use Cases
MA2H At

1. 1st Global Blockchain Bond: Bond-i

2. Micro Pension

3. Supply Chain Management
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WBG BLOCKCHAIN CASE 1: BOND-
MA=d S =H e Ate 1: S =K A

=1

R .-_.,:,.,_,._.-'.Jﬁr-
- -Q.-F.'Il .-@. Broaden-our knowledge of Blot chain and

. TR

il DistrithEH_edger Technology

Gain hands-on"aceess to frontier technology
sand.advanced Fintech partners

Consider how new Fintech-enabled
market structures might benefit our clients

Explore the potential applications of
blockchain for development




WBG BLOCKCHAIN CASE 1: BOND-I VIDEO
MA2E ==K A 1: SSH 2 X2 B|E[L
e EEEEE—

bond-

Blockchain Operated New Debt Instrument
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PROJECT

WBG Blockchain
Innovation Lab
was launched on

“BONDI”

WB began discussion
with Sophie Gilder,
Head of Blockchain,

WB and CBA signed
Collaboration

Decision was made
that cash payment

Initial platform built,
tested & validated;

Full platform test
Third party code review

Jun 27 2017 Innovatioq Labs, CBA Agreemfant will happein off-chain visit from}CBA Promotion to production
® @ ® @ @ @ ® @ @ @ ® @
Jul-17 Aug-17 Sep-17 Oct-17 Jan-18 Feh-18 Mar-18 Apr-18 May-18 Jun-18 Jul-18 Aug-18

Outreach with Lab During the annual King & Wood Platform Finalize platform rules, Mandate
for partners (DAH, meeting, WB and CBA Mallesons was requirements, operation and legal announcement on
CBA, IBM, Ripple, agreed to work together appointed as legal process flow, and documents. Start investor  Ayg ot
Morgan Stanley, on a blockchain bond counsel legal framework & rating agencies Bond issuance on
and R3) issuance project engagement, complete Aug 23rd

¢ Additional market

Raised another AUD
50M ($33.8M)

internal control process

Earl](ers q q * ]IcEnhetl'nced&rt-:"portir:g Possible regulators and 1st Blockchain Bond maturity
. nhanced secondary unctions & investor other market particinants . .
market functions Secondary market interface t6 host no desp P f;%tfecnr;t;ailn!ymzler;neerﬂtanon of
+ Additional investors bond trading *  Second coupon payment  Third coupon payment p, y
*  First coupon payment 5 é
j ® j j i
® ® ® ®
Feb-19 May-19 Aug-19 Feb-20 Aug-20
6 @ THE WORLD BANK
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THE PLATFORM

~|  CBA World Bank |
« Permissioned consortium blockchain network g : | L 1
1]
. . < : Verification Verification :
+ Private version of Ethereum protocol £ 1 Node Node .
S : (x2) (x2) :
» Proof-of-Authority consensus algorithm (AuRa) 3, & j
- I - [
 Off-chain payments; no change to interpal I: ________
| |
systems o l
v | Business Smart !
) . g | Key Store Application Contract !
» Code review conducted by Microsoft @8 Logic interface | |
o
=R :
» Deployed to production on Microsoft Azure g : AP :
g :
+ King & Wood Mallesons acted as legal counsel S [ ““““
o
Q @) I Web |
: Application :
e —— 1
® @
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MARKET STRUCTURE TRANSFORMED

© -

\ IBRD V& IBRD
_ ﬂ Note obligations owed tg \o PN

Deed Poll and Registry person registered as 6

Services Agreement ; .
holder by the Registrar
o v Py the kegis re Note obligations owed to Deed Poll and Registry

e ——————

4 o ~ person registered as holder ,
,’ Reg ister "\ by Registrar Services Agreement
maintained by
Reserve Bank of U
Australia

Register - based
on the Platform
Registrar - CBA

|
I
|
i
RBA enters Austraclear Ltd Austraclear Ltd is the legal :
in the Register as Holder owner of Notes I
I
|
|
|
|

Austraclear PN
System operated
A b. yAu str a(flz ar Ltd ; Holders in whose name Holders recorded in register
\ Y AUStRACIEAT Lio / the Platform registers maintained on Platform,
P Austraclear holds benefits of Notes Notes are the legal | | govered by Flatform Rules
lésgaft_e_ar f[egu a |or}[ registered in its name for owners of notes and Platform Procedures.
and Farticipant accounts Patrticipants in Austraclear system Vv
Participants may either hold the interest in Notes for
18 themselves, or on behalf of others (as custodian). @ THE WORLD BANK
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THE TRANSACTION

Issuer

International Bank for Reconstruction & Development

Issuer Rating

AAA/Aaa (S&P/Moody’s)

Lead Manager

Commonwealth Bank of Australia

Programme

Global Debt Issuance Facility dated 28 May 2008

Ranking and status

Senior, unsecured and unsubordinated

ISIN

AU0000020612

Transaction volume

$110 million

Currency Australian Dollars
Tenor 2 years
Issue date 28 August 2018
Maturity date 28 August 2020
Type Fixed
Coupon 2.20% (semi-annual)
Yield 2.251%

19

Book Composition
by Investor Type

= Asset Manager

M Insurer

m Bank

@ THE WORLD BANK
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THE TRANSACTION ON BLOOMBERG TERMINAL

L9 1BRD 2.2 08/28/20 Corp - | DES - | Related Functions Menu ¥ Message - [ & ki

IBRD 2.2 08/28/20 I 99.739 /99.947 2.338/2.228
At 16:00 . T Source BVAL
IBRD 2.2 08/28/20 Corp Settings -~ Page 1/12 Security Description: Bond

94) Notes B
|_25 Bond Description IR EEVETgelcTelglelalely)
Pages Issuer Information Identifiers
ESORGRINTONINNEN Name INTL BK RECON & DEVELOP ID Number AU2139528
jiigigt}Tgfo Industry Supranationals ISIN AUO0000020612
R Security Information FIGI BBGOOLT3GBCO
Mkt Iss Australian Kangaroo Bond Ratings
16) Bond Ratings Country SNAT Currency AUD Moody's Aaa
17) Identifiers Rank Sr Unsecured Series S&P FAVAVLY
18) Exchanges Coupon 2.200000 Type Fixed Composite FAVAVLY
SRt Cpn Freq S/A
20) Fees, Restrict 3 J — -
1 Schedules Day Cnt ACT/ACT NON-E.. Iss Price 99.90100 Issuance & Trading
2) Coupons Maturity 08/28/2020 Amt Issued/Outstanding
Quick Links BULLET AUD 110,000.00 (M) /
WALLQ  Pricing Iss Sprd  +28.85bp vs ACGB 4 % 04/15/20 AUD 110,000.00 (M)
4?&? ;):qbi“i::;t Calc Type (23)AUSTRALIA:EX-DIV Min Piece/Increment
%) CACS Corp Action cing Date 08/23/2018 500,000.00 / 500,000.00
est Accrual Date 08/28/2018 Par Amount 500,000.00

o~ Rl

8) HDS Holders

'Vlr.cr';t' (7',(7‘)1,1[')(7)n' ['):arie 02/28/2019 Exchange NOT LISTED
ISS'D & SETTLED USING DISTRIBUTED LEDGER TECHNOLOGY, SECURITY TRANSFER

$) Send Bond

REQUIRES ACCESS TO THE BLOCKCHAIN PLATFORM

20 @ THE WORLD BANK
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Blockchain for Capital Markets
==MCI0| &AF0 O|X[= Fet

53

Process Reduced Reéconciliation Market Visibility Regulatory Oversight
Automation and and and
Greater Efficiency Transparency Auditability

)1 @ THE WORLD BANK
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WBG CASE 2: MICRO PENSION
]
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WBG CASE 3: SUPPLY CHAIN MANAGEMENT

' aVA
| :
) ! b

https://m.youtube.com/watch
?v=xpKe8J2i0Wo

technology.disrupts
the old power structures

B bl o) 026/ T

Step: el
Artibonite, Haiti

Address IN:

|

}

E Address OUT: Artibonite, Haiti |
‘Wl Start Date: 5/16/2018 9:35:00 AM |
End Date: 5/16/2018 9:35:00 AM ‘

and how much MONEY was made

@ THE WORLD BANK
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DLT Ecosystem Cases

=i o AL

= A E 7= YEfA At
e

1.Monetary Authority of Singapore (MAS) Project Ubin

2.Hong Kong Monetary Authority eTradeConnect

3.Bank of Thailand Project Inthanon

4.Central Bank of Brazil

5.0ther Public Sectors

6.Global Financial Market Infrastructure Providers

24 @ THE WORLD BANK
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DLT ECOSYSTEM CASES:
1. SINGAPORE S 2aiAld: 1. M7t =

\

= e
Phase 1: Phase 2 Phase 3: Phase 4 Phase 5: Phase &:
Digitalising Domestic Dellvery versus Paymenl versus Target Cross-border DvP
the SGD interbank Payment on DLT Payment for aperating and Payment
transfer crass-border maodel versus Payment

seltlement

Phase 1: Digitalising the SGD (14 Nov. - 23 Dec. 2016 with R3 technology partner & a consortium of Fls)
In this phase, MAS and R3 explored the use of a central bank digital currency - a tokenised version of the
5GD - for interbank payments.

Phase ?: Domestic interbank transfer (- 5 Oct. 2017 with 5 technology partners & a consortium of Fls)
in this phase, MAS and ABS explorad DLT-enabled interbank transfers and examined specific RTGS
functionalities, such as gueue handling and payment gridlock resolution

Phase 3: Delivery versus Payment on DLT (DvP-on-DLT) (24 Aug. - 11 Nov. 2018 with SGX and NASDAQ)
In this phase, MAS and SGX collaborated to realise domestic DvP settlement on two separate blockchain
platforms, which is the focus of this report.

Phase 4: Payment versus Payment for cross-border settlement (- May 2019 with the Bank of Canada
In this future phase, the objective is 1o assess the feasibility of cross-border DvE and Bank of England)

Phase 5: Enabling Broad Ecosystem collaboration (- 11 Nov. 2019 with JP Morgan and Temasek)
In this future phase, the objective is to evaluate the impact of DLT on existing regulatory framework and
market processes,

Phase 6: Cross-border DvP and Payment versus Payment
In this future phase, the objective is 1o apply the learnings garnered [o execure cross-border settlement of
both payments and securities.

Project Ubin

@

THE WORLD BANK
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DLT ECOSYSTEM CASES:

2. HONG KONG MONETARY AUTHORITY SHKMAZ

Blockchain-based international trade finance platform, eTradeConnect

Project announced with
12 banks after successful
PoC with seven banks

Official launch of eTradeConnect
MoU with we.trade to connect

two platforms

MoU signed with PBoC to
connect eTradeConnect and
PBoC Trade Finance
Platform

Oct-17

eTradeConnect: an Asia-Pacific
consortium managed by the Hong
Kong Trade Finance Platform
Company Limited (HKTFPCL),
powered by Hyperledger Fabric

o
Oct-18
we.trade is a joint-venture
company owned by 12 European
banks that has been in live

production since January 2019

and facilitated by HKMA

® ®
ORI 23HE RAAYEN, LTSS RHS2} & AreiHE
. BENBHeHE HY
Y UL L NER B AY HY
. EEE SY AMYIY 8N S L 2 S
26

®
Nov-19

announced a proof of concept to
connect the platform with CargoSmart
and shipping industry participants that
are proposing to form the Global
Shipping Business Network (GSBN)

@ THE WORLD BANK
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OSYSTEM CASES:
ND SS=SAM2: 2. Bi=

Project Inthang

in collaboration@@ith technology pat

Phase 1(2018): Building the
Fundamentals
= Tokenization of . Cash &
Bond
Gridlock Resolution
“ Automated Liquidity
Provision

Phase 2(Feb —=duny19):

Enhancing Functionalities

= Bond trading,.life cycle
management, & DvP for
interbank repo
Data reconciliation &
compliance

Phase 3 (Jul=Dec ‘19):
Project LienRock-Inthanon

.
Joint projectwith Hong Kong
Monetary Authority (HKMA)
for cross-border transfer

(1) THE WORLD BAN
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DLT ECOSYSTEM CASES:
4. CENTRAL BANK OF BRAZIL (CBB

CBB Financial & Technology Innovation Laboratory (LIFT) SiME!I9| 2018 H 12 =2 EE}¢!

elve projects among the 18 projects developed through LIFT were accomplished:
: : * B in of credit rights - A decentralized platform For registration of credit rights usin
Pier - Information Blockchain t rights - A decentralized platform For registration o dit rights using

: blockchain technology: :
Integration Platform For BRI LELIRICON;

- 2 * Blockchain For payment infrastructure — 24x7 instant payment system using blockchain
Financial Regulators

technology;
* |deal Credit — Design of a suitable profile For credit taking based in the user's financial
information using artificial intelligence:
* |ntelligent Rural Credit - Management of rural credit operations using georeference and
mobile technologies;
* Digicash - Instant payment (P2P) using offline mobile devices;

| kE

* Instant Spyglass - Fraud detection platform utilizing machine learning technology;

* My First card - Financial management educational platform for children up to 10y

ars old

ye
*f.“v"u:-biTransF r-Integration platform that bring users and fintechs closer by using blockchain

* PLoCS - Enhanced personal credit platform using the user's information;
Easy PROAGRO - Plat?-::rm ror the exeatlon of the Proagro's workflow by any financial
institution;

VM

Blockchain is a technology For certifying digital G 0 i WO W | DRt A i s ot : S ] By
sssets and tradtaciE * 5affe Payments - Payment and financial service authentication using facial recognition and
remr{liing technology to record information that artificial i!"ItEl“gEF:C 3 E.QC'.FEU":!—I'IS:

prescinds a trusted third party (central unit). '

* Digital Financial System (SFD) — Cash transfer system between clients of financial institutions
using blockchain technology.

20204 11EMX| SN Q7|8 XS EMA|AH = o™
28 + THE WORLD BANK
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DLT ECOSYSTEM CASES:
5. OTHER PUBLIC SECTORS

SE4£7] 9 ojoy; a3 -== 3 £ &

(=)
PN

|Of & Seller  Broker Buyer Buyer's bank Broker
= HOf A ion |2comote (4500, (2B B[R
Al &oH0] B2 . . : . .
Liato] =9 & : .
-1 -f:l.s« iy al 7. Accopt of I %, .- T HHH
Blockchain toraton e -:iwﬁ;ew., reie " Blockehain
| | B Coremil feedts ovmership
a a g eyt ﬁ ﬁ
r:;gfw Seler " Sellersbank  Land
=SN2lS 0|25t ot¢ 2 e
U 7t SN - EE19 7|4 D:
1. Reguests ba add uPort

fhe mswer on the app

I-' Citizen ™
Eﬁ:&w::ﬂ? 7. Provide s centificale
5 '_-_

At AA
.. Cusnemser | 3 = gz =g}
Issuer wﬁﬂew" Eurliﬂ':v:__ff Third parties " %xl % '?'I -ﬂ'
(UNIVersity) . ¢ s nons = Blockeert .,:;f:f“’ﬂ ADIEHIS N
\wuﬁ R oniovedter | SN = o= EX| i
5§ Ags hash of signed -- ! = 4 = ﬂjlj-ll_l-al

certificale fo bbcom blockctsain i R
! Ba Verdisr compaites has
i from certificaie and chechs i
t s on the bilooin Blockohsn

29 Bitcoin blockchain @ THE WORLD BANK
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DLT ECOSYSTEM CASES
6. GLOBAL FINANCIAL MARKET INFRASTRUCTURE PROVIDERS

I AFEIZ XF. Total
.|.|.I'*°H on Alo‘ Representative post-trade life cycle operating cost structure putmtid
savings
= ISDA: DLTet AOtEASF T~ =
: Affi tion: 9% Confi ation: 22% ing: 51,478
/ | Ht -”-l'AH M- / 'l EH Lzaar:nsazchgnt |:$1I:;?ﬁ1liti:i::}n:| .:s"a"z;"r'.'ﬂniﬁﬁ;. E;ﬁ:ﬁg?ﬂgn million
million)
" DTCC TIW (Cred]t DefaUlt Clearing and Settlement: 39%  Payment: 24% Clearing: 37% 5781
settlement (5304.5 million) (£187.5 million) (5289 million) million
Swap)
P Regulat Regulatory $389
rff;ﬂ?nzw Faparting: 100% = - million
%'-I"l_-|7'| EH_+_: ($389 million)
S sl Margin: 51% Collateral: 49% 5356
- collateral ozt S - e
n 2%:_ ASX CHESS: DLT7 | Hl_l' SOOI (3181.5 million) ($174.5 million) million
Q OC):l A' —jc'?— $230 Q]' ('OL-I §|‘ Data lineage: Reference data §237
Oth 57% (5135 nt: 43% = i
2720|&h) B4 o4 - mil!ii;:n} E?Eggi?ﬂﬁmy million
. AQA X, ATIEE £ ISDA CDM: & $329 (&} 3Z9M ) B of o
Source: Isda, Defc«me analysis
F'*I‘-."E"‘Si‘t"u'dl"afr‘ to reconcile many and different systems E.;LT hasﬁd CHE'?S s truth data on standardised databases PE AI xol-:
=  NASDAQ LINQ (Mar.
Braker F ':p " — ” |§_Ij Bank A i fieardls {:ﬁ] Hmh . 2017)
/ . —— ,r.::*“ "'iz\ = Northern Trust
g - CHESS - =D S Bank B latform (Nov. 2018
Broker E a5 : |\mdw/ ] FH Bank B -.é d OLT solution b Eﬁ] P ( )
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ENTERPRISE BLOCKCHAIN LIVE NETWORKS

Live Networks by Sectors

By Protocols:

Hyperledger Fabric (48%),
Corda (15%), MultiChain
(10%) & Others
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Note: based on CCAF datasst of 47 live snterprize blockchain networks. Sectors have besn
categorised in sccordance with the North American Industry Classification Systern (NAICS).

28% in Europe, 22% in Asia-Pacific, 22% global, 15% in North America,
6% in Middle East & Africa, and 6% in Latin America & the Caribbean
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Value Proposition

based on total 67 live
networks deployed
since 2017
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Digital Asset

I= the transfer
mechanizm
decentralized?

______
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TREATMENT OF DIGITAL
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SINGAPORE BLOCKCHAIN LANDSCAPE 2019
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Thoughts for the Future
-

Labour productivity growth in the United States

1915 = 100 and 1995 = 100 Graph 1
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Sources: ] Eendrick, "Productivity trends in the United States”, 1961 D Byme et al, ks the information technology revolution ower?”, 201 3; and
C Syverson, “Will Histony repeat itsel? Commnents on "Is the informmation technology revolution over?™, 20013

Source: Money in a digital age: 10 thoughts https://www.bis.org/speeches/sp181115a.pdf, Speech by
Agustin Carstens General Manager, Bank for International Settlements, Singapore, 15 November 2018
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