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What is it ?

Ledger visible from all
parties

Irrevocable and
indelible
transactions

Distributed model on

', BLOCKCHAIN /

Transactions since the
beginning

Cryptography
Private / Public Key

anetworkof = BEEFER Consensus
computers A+
2011
Satoshi Nakamoto
e
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How does it work? A dive in crypto currency mechanics

Decentralised A worldwide messaging and A settlement
depositary payment system platform

()
‘Settlement™ batches
gpprox. every 10 min

Send 1 BTC to a

o &

Processing of bitcoin
transactions automated by

Address acts as Private key to servers called miners.
an ‘'“taccount prove
No central authority however nobody can number™ ownership of Communicate over the
corrupt or manipulate the registry (the funds internet confirm
blockchain) transactions by adding them
Cryptographic technology and algorithm Peer to peer network to the ledger

to achieve a consensus

Blockchain is an an integrated platform
Clearing. settlement and custody rolled into

of1re
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Value proposition of Blockchain

o

e TotallyLooksLike.com  Superman

No Intermediary Pseudonimous Worldwide network

and public

<sig> <pubKey> OP_DUP OP_HASH16!
<pubKeyHash> OP_EQUALVERIFY OP.

OP_DUP OP_HASH150 <pubkeyHash>
OP_EQUALVERIFY OP_CHECKSIG

Irrevoca}ble Script
transactions (e.g escrow, collateral, delay)

Blockchain is a shared distributed ledger which tracks, verifies, settles and
permanently renders public all transactions.

e
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Blockchain Ecosystem in the industry

} Awareness of DLT has grown rapidly, but significant hurdles remain to large-scale
implementation

244 countries currently
investing in DLT

Research

2,500 patents filed over 80% of hanks predicted to
thelast 3 years e initiate OLT projects by 2017

Consortium
efforts

&

over USS 1.4 billion in

M- corporations have joined
é investments over the past 3 years

blockchain consortia

O central banks engaged
in OLT discussions worldwide

Source: World Economic Forum

e
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BNP PARIBAS The bank for a changing world | Blockchain |




Blockchain Potential for financial sector

DLT on the future of financial services

B DLT has great potential to drive simplicity and efficiency through the establishment of new
financial services infrastructure and processes
B Applications of DLT will differ by use case, each leveraging the technology in different
ways for a diverse range of benefits
B Digital Identity is a critical enabler to broaden applications to new verticals
B Digital Fiat (legal tender), along with other emerging capabilities, has the ability to amplify
benefits
B The most impactful DLT applications will require deep collaboration between incumbents,
innovators and regulators, adding complexity and delaying implementation
B New financial services infrastructure built on DLT will redraw processes and call into question
orthodoxies that are foundational to today’s business models
Source: World Economic Forum
i
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Blockchain key value drivers applying to CIB

. . Use Case

g Operational B DLT reduces /eliminates manual efforts required m Trade Fi
simplification to perform reconciliation and resolve disputes fade Finance
Q Regulatory efficiency B DLT enables real-time monitoring of financial B Automated
improvement activity between regulators and regulated entities compliance
: [ i
Counterparty risk DLT chqllenges the need to trust counFe.:rpartles to B GS Settle
: fulfil obligations as agreements are codified and
reduction : . ) cryptocurrency
executed in a shared, immutable environment
Clearing and B DLT disintermediates third parties that support
: . e o B Global
settlement time transaction verification / validation and accelerates
: payments
reduction settlement
Liquidity and capital B DLTreduces locked-in capital and provides B Asset
improvement transparency into sourcing liquidity for assets allocation
B DLT enables asset provenance and full transaction
e Fraud minimization history to be established within a single source of B Asset transfer
truth
Source: World Economic Forum
ra - -
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The economist

g .| The
INSIDE: A 12-PAGE SPECIAL REPORT ON COLOMBIA World politics Business & finance Economics  Science & technology  Cultul
007 and the spectre of Britain’s past
The Turkey votes to the sound of bombs Bitcoin’s creator

Economist Craig Wright reveals himself as "

America takes the fight to IS

OO KT ASVORE $1 2em) (csmamiis com Coywolves: the new superpredator SatOShi NakamOtO
o Mr Wright could well be Mr Nakamoto, but nagging questions remain
e trust machine
How the technology behind bitcoin i —

could change the world

Mark Harrison

FIVE months after Craig Steven Wright, an Australian computer scientist and
businessman, was outed against his will as Satoshi Nakamoto, he says he is indeed the
creator of bitcoin. On May 2nd he published a blog post offering cryptographic proof,

backed up by other information, to make his case. Along with two other media
organisations, The Economist had access to Mr Wright before the publication of his post.
Our conclusion is that he could well be Mr Nakamoto, but that nagging questions remain.

In fant it mau nauar ha naceihla ta neaua hauand rancnnahla dAniht uha rasllu rrastad

e
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BNPP has positioned itself with 5 key steps in the last 5 years

A S0 AN A2 T AN
e W ORNEARY VR ¢ W

 BLOCKCHAIN e

June 2011 June 2015 Jan 2016 Sep 2016

June 2014 ?

BNPP identify CC/BC BIZ HACKATHON on  BNPP BlZ HACKATHON on BlZ HACKATHON

Crypto Cur /36 hours Blockchain Lab Trade Finance & Cash Americas
= Bitcoin / Blockchain topic = 40 BP2S participants, = Develop POC = 40 BNPP, 4 experts, 15 facilitators = 45 BNPP, 6 experts, 4
identified and handled by 10 crypto-currency identified and 5 clients facilitators
R&D team experts and 10 = Participants: BP2S = 25 ideas and 5 POC Sideas
facilitators s Location: Paris * Smart ABS Loans
= “Forget Currency, Think = Develop their ' * CA/Ticker Chain
Protocol” knowledge and identify * Smart Baskets

the most promising

= Participants: Evangelization P!
opportunities

with internal teams,

= BNPP joins : R3,
CDC, DAH

BNPP Digital Therapy

e Smarter Liens /
Receivables
« Procurement

Description: Digital Therapy and

Connection with participants, L] IF _ )
expedition and education = 2winners

Exchange with clients

Objectives : launching .
projects in 2015
= Participants: 500 top managers

Smart basket
Smarter liens

‘; Objective to identify, prototype, develop and commercialize usage scenarios ]

e

* ..

BNP PARIBAS The bank for a changing world

| CIB Blockchain Lab | 11




DLT publications of the last 9 months (some of them)

EQUITY RESEARCH | May 24, 2016 A FINEXTRA WHITE PAPER
3 PRODUCED IN ASSOCIATION WITH 18M
Government JANUARY 2016 accenture
Office for Science —
SWIFT on distributed
technologies
AR PROGR () Deivering an industry-
A standard platform through
DISIRIB JGER OLO
N A D
Erlc Beardaley, CFA
A
Distributed Ledger Technology:
beyond block chain =

A report by the UK Governmant Crief Scientfic Aviser

Locke INNOVALUE
_Lord

wm BLOCKCHAIN AND FINANCIAL SERVICES
INDUSTRY SNAPSHOT AND
POSSIBLE FUTURE DEVELOPMENTS

The Goldman Sachs Group, Inc

HiﬁFlN/\mUM

Can the Blockchain Work for Securities
Finance, OTC Derivatives and Other
Collateralized Transactions?

September 2015

Rick Stinchfield
Senior Consultant

Josh Galper
Managing Principal

PO Box 560

COMMODITIES BLOCKCHAIN
CONSORTIUM | Meeting Notes

28 NOVIBER 2018 | STRICTLY PIVATE AND CONFICENTIAL

IONNOTE

and Beyond:
Considerations

er, Ross Leckow,

g
b
<
]
]
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2016 The Blockchain Ecosystem s« e, oo, e FirstPartner™

Introduction Payment Use Cases

The blockchain combines cryptography & Retailing Person 2 Person Remittances Financial Inclusion Interbank Clearing Forex
distributed computing to deliver secure, direct I ¥y 5-,\¥

peer to peer fransactions without the need for a @ I i m I I
cenfral party. At its heart is the Distributed Ledger. W A»& $LA’ “& o ”m \“fj

Thisis @ famper proof, public, network-hosted, ‘ :
record of all consensus verffiediransactions.

Resilience Trading & Markets

U | ¥

‘comparies facilitating transaction validation, curency m Bh . ed na i siem memammmm te
amawmmwmmmtmmm bﬁSh H m.:lu! ECOSY as an alternative to centralised & comespondent payment processing
Bitcoin Debit Cards BitCoin ATM Infemational Money Transfer Operators Retail & Commercial Banks Cenfral Banks & Initiatives
Remittance Uiquidity Provision  Nafional Clearing  Compiaince Poilcy

The Cryptocurrency Ecosystem Speciost

Initially realised via Bitcoin & similar “cryptocurren-
cies”, focus & investment is now shifting to the
potential of blockchain technology fo revolution-

Wallets

ise the infrastructure & processes of established ; WESTERM W BARCLAYS frsnet ‘M folowing major centra o

Financial Insffufions & other enterprises. 3 seckCHuN.  XAPO WageCan LAMASSU | ABRA g Ersaa matamarts o reguGIon, Borent ks 1 Tnarci sprers

This Map summarises the key principles behind the ARMORY coin BitPesa B vias = “’“’““"“’“""”"Y"'ﬁ“““e""ﬂﬂl‘”°e

blockchain & the emerging ecosystem addressing Siitieaelus case REBIT Roisio? “ianeran Aumory of Sngapore
< - Peopie’s Bank of China

Makers, 2 - European Central Bank - Reserve Bank of India

Securities Markets

Blockchain numbers
$92 '| mi"ion Cumu_luh\_/e V_C invest-

ment in Bitcoin &
blockchain companies
fo Oct 2015. $462 milion
of this in 2015 alone. '

Merchant  °HeSinEos Risk & Froud ’ PSPs supporting Bitcain
e
Payment  PE¥ rasem= i IP PayPal adyen #* Nasdaq

OGO

Braintree stripe

Processing DC POS m Cq I‘N

Merchants

Enabling the Financial Services Blockchain

Exchanges Nnir ‘Watiet =

121 ill s Sraae BirEINE Multiservice = ‘Commercial piatforms & o Securifies & Derivatives & Asset Trading Platforms Insfitutional Investment
: : ) ¢ S services targeting Financi s
$ MION ning total - raised by oo g companies cOiNbase () crcie  [SEMBN 5w BTCC U Institutions pioibeseel g Mirror symbiont : "3 Tradeslock

Bitcoin compufer‘

mKraken

LocalBitcoins.con

developer 2linc.

clearmatics
) 4 X

1tBit  solid

be testing, analysing or invesfing in the
blockchain technologies

805 Number of early stage Bitcoin & Mining Technology & Commercial Operations Mining Poos
blockchain companies identified by -~ . o
Venture Scanner? & BITSTAMP 21INC ‘1CMmer Bitrury [t Bitcoin Based Open Protocols for Brabie implementasion N cohEn erls
v - ool . o . /
] ) o spondenliestech A Cryptocurrencies | | Institutions ol EdsLockevphe
30+ Borks & FinancialInsfitutions known fo K_ BTCo y ST apiT  8BTCS - Susnspoot \ e Aoy (—) Digital Asset cldins @Cham

Ri
Crearea as an arematve to cena 7 ] (Consensus Based protocol Gesghed
11 1 Nomber of regiiered Biicain walets in || The Distributed Ledger Protocol Components ook conrtea fot cunencies sicanl D ErScitoce) ot ego0 focncit
Sept 2015- up from 6.6m in Sept 2014 4 Anatomy of a The Currency it bl et V. P i fing fiat
Transaction The medium for fransaction seftiement wthin the g il Nt x < e,
L newtork & rewarding miners. Cryptographically | |Financial Institution seftiement “condifions™ fora " Enabling Layers.
] 06 OOO Niriber o merchantswho 1 initiation_____ Qenattct proieoc s deiiiina Essonca t. IValidafion: Proof of Work ¢ i T O o il o ¥ CLERRNGHOUSE
pblendy gestruction. May be fraceable ~off the newtork” - 10 minutes = 3seconds parties. Potentialy 9 i "'m‘m
’ accept Bitcoin 5 (e.g. Bitcoin) or only exist on network (e.g. XRP) Y. 87C-cnana off-network. ;. XRP on-network only facifate legaty CONSENS ‘that buid on
R lissuance:  Atinception -100 BN units Dinding ransactions gy Counterparty L1 CODIUS top of core.
[ createa. over the blockchain Dactonion
$ 4.9 Bitcoin capitalisation Nov 2015 The.Ledgen S Colored Coins & Open Assets ol
. Bitcoin accounts for around Ak ne Blockcnain. A Pusicrecoraofal e aaditional
90% of the °°9"°5' value of all nefwork of servers. Verified ransactions are added i Ethereum e F.‘Am L oo K ms":”mm
cryptocumrencies in Dtocxs ona memwypmvmes proof of value or onsensus: rrmeormuml.msmbmedapp focug Ope"mu Alows o A NS
mggggmmum N of Wi resing of et @ coinprism omni g
[ asset
A i Cverty throogn “consensus- I a it
$2 7bn ;gzuseéof Siconinading i Sept 3 compiet Consensus Core Blockchain Protocols Sople backatig mmm
ompletion erevents “double spend” or vaidation of fraudulent transactions: " = ” u
x s | payment soutors
oy soning rigny Dogecomn : e Obitcoin stellar z
Bitcoin ATMs installed e [consensus: Proot of Work i 3 2 . ) Protocol Commercialisation
475 - Ciskiuted corssnges: ity volaoion By Batad Benenvons - e ripple IASH W s
worhwide e T R e : “Eripp pregs

Sources: Proof of stake: Gohieves distributed consensus by network use
1 CoinDesk & Crunchbase Proving e ownenip of curency. Usea by Peerooin & Btsnares
2 Venhurescanner.com reviewed Nov 2015

AP oriner rsearc
4 Coirek State of Bhcoin Report GI 2015 . l
S Blockehaininfo checked 16t lov 2015
sziconey

ATM Radr checked Oct 2015

c'hec i Peercoin & VIACOIN

% 2 stamper i
/ factom @ ShoCard pery & lighthouse @ Asxanorin B
Richard Wamren MaldSafe STORIIO BLOCKPARTI

rwaren@firstpartner.net

Data Crowd Funding Market Places ishi roof of Ownership

R 2 i Distibuted storage of and i i Raising finance & distibut- Trading & sharing of i Tamper proof registration &
Like what you see¥ i access to business data i onfracts ing equity physical & digital assets & ution “stamping” of physical &
services payment digital assefs

Contact us for in-depth insight
into your target markets!

Other Use Cases

Balancingthe Benefits
hello@firstpariner.net ‘ =
+44 (0) 870 874 8700 Blockchain Benefits

@firstpartner . - Ai@mmcm%;mmem D Y it R -
_ CONALTICS ¢ gemalto e e B PPN Joversiock eATSIAEE emmd
- Reguced cour - rotcol %
www firstpartner.net HIBLOCKCORP T Jblockr o raALE e emsoparoncy & bohomity e I Sowe 2 srockonan S ¥ AME CLOUD VENTURES _ **°¥
Copyright FirstPortner Ltd 2015 @ bitcoin charts v - Ease of software deveiopment/infegration - Uncenain reguiatory status = HAIN - yentures PANTERA




Overview of ecosystem

Startups Awareness clubs Finance Industry
(> 5m€) Consortium

Public blockchain &

crypto currencies (incubators, dedicated teams and

initiatives)

20+

130

networks & currencies Startups raised private capital C40+

with a cap > USD 5m >$1 bn in total

Q emereum 700m$ SrippleLabs @

o2 ripple @ (@ Chain @
@ litecoin @ pm——

Maidsafe? C'ea:‘rgatlcs

e @ Tembusu Systems J2
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Three Blockchain Startups selected for Barclays
Accelerator
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Enhance the equity management capabilities
offered by its Nasdaq Private Market platform
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Applied To Financial Services

177 %
’0

HUBS

-~ BNY MELLON
y London ¥
Stock Exchange BNP PARIBAS




BNPP has positioned itself in various leading global initiatives, with 4
key partnerships / investments in the last 5 months

&9

R

Nov 20, 2015

Chain

Dec 16, 2015

Vo d
<
Digital Asset
Holdings

Jan 21, 2016

Apr 2016 Sep 2016

BNPP joins the R3

Consortium

= Description: Blockchain consortium

around R3 start-up

= Participants: 42 banks currently

taking part in the project /

= 60+ Insurance, Thomson....

= Location: New-York

= BNPP representation: P. Denis

Participants:

®m &SIAIPSIKII"I

Morgan

BBVA 3¢RBS
X #ups [B] Bank

HSBC m CREDIT SUISSE
(.) Bankgnerlta

MUFG
n @ BNY MELLON

- 7
CIBC ING 89 =2

pot Deutsche Bank
- ;Mo 0 ,

citi

W BARCIAYS

RBC
| Royal Bank
RHC

SOCIETE
GENERALE

H BNP PARIBAS
mizwio
V2 UniCredit
& Santander
JPMorgan

SMBC S,
COMMERZBANK | |
IR i
INTESA [ S\RAOLO |
s Scotiabonk” !

VY NATIXIS

INOAURA |

1% Northern Trust

ia Bank

>

|
|
|
|
|
WiFestpac 1
|
|
|
|

BNPP joins the LaBChain

Description: French innovation
laboratory (6 months)

Participants: 11 partners (banks,
insurances, start-ups, associations)

Location: Paris
BNPP representation: P. Denis

Participants :

GROUPE

Cai

g ]
Blockchain Q) woissancepius’rue o cnam AT, Fhyuw

Solutions

@ GROUPE BPCE

Coopératifs, bangulers et assureurs autrement.

M BNPPARIBAS E
osDépots
X

Cellabz

BNPP invests in (DAH)

= Description: FinTech start-up
specialized on Blockchain
technology

= Participants: 15 investors,
= Location: New-York

=  BNPP representation: 1 Board
seat granted C. Flax

J.P Morgan BNP PARIBAS
Cllﬁ & CME Group

A CME[Chicago Board of Trade Company

ASX S Broadridge

Sicap DTCC N A81-AMRD
accenture @PNC

BNPP partnership with
Crowd Funding partners

= Description: Crowd Funding

Crowd equity

Crowd Lending Oct 2016
Minibons / Bon de caisse

= Location: Paris

BNP PARIBAS
) SMARTANGELS
{_senerfip .
lumoé®
??? sphere.com

Objective to develop, prototype and commercialize usage scenarios

BNP PARIBAS

The bank for a changing world
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BNPP Analysis of R3, DAH and Hyperledger

LY

7
R <
Digital Asset
Holdings

= Description: Blockchain consortium around R3 start-up

= Description: FinTech start-up specialized on Blockchain technology
= Participants: 42 banks currently taking part in the project up to 60+

= Participants: 15 investors, incl. banks, markets and post-trade specialists
institutions today
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* National Australia Bank

= The Hyperledger Project is a collaborative effort created to advance blockchain technology by identifying and addressing important features for a cross-industry open
standard for distributed ledgers that can transform the way business transactions are conducted globally.
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DLT Strategy Comparison
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Industry bodies contemplating on DLT technology

Bankers Association for
Finance and Trade

&

Abbreviations.com

SWIET

Society For Worldwide
Interbank Financial
Telecommunications

&=

Abbreviations.com

Monetary Authority of
Singapore

=

Abbreviations.com

French Banking Federation

@

Abbreviations.com

International Securities
Services Association

<&

Abbreviatons com

European Securities and
Markets Authority

=

Abbreviations.com

FISM A

Federal Information
Security Management Act

=

Abbreviations.com

MEDEF

London Stock Exchange

&

Abbreviations.com
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Blockchain Lab Academics Collaboration

Institut Louis Bachelier
Impact of Blockchain on financial &

Insurance sectors
What if the the blockchain is successful
impact on 2030 and beyond ?

Paristech Mines Telecom
Research Chaire Institut Mines
Telecom: Values & Politics of

personal information
Launching a BC stream in 2017

i e X\

Louis Bachelier

=
CERSA v mEIE

INSTITUT

A l - . s I3
le cham e I IEC Academics Mines-Télécom
UNIVERSITE PARIS II COllabOI'atlon

“‘E‘ HARVARD

UNIVERSITY

. SIQ
Sia Partners
Universities Blockchain Challenge SWIFT institute
2017 one year challenge (Fin/Energy/Free) Modelling langage des DLT (CORDA, Ethereum et
Hyperledger ...) / ISO 20022 (info data exchange)
}j Leverage on our expertise with academics ]
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BNP PARIBAS Social & Collaborative Business Place - Pilot stage ECHONET >

The bank and insurance for a changing world

& Network ~ Communities ~ Files ~ Apps v ; English
{## COMMUNITIES @l ~ search Q
Bitcoin & Blockchain Stop Following this Community Community Actions

= Bitcoin & Blockchain

Important Bookmar

~ Community Description
Bitcoin, Crypto currencies & Blockchain
Opportunites

Distributed ledger technology: Blackett
review

JPMorgan, Barclays & others join R3 on
blockehain project - Business Insider

On the dangers of a blockchain
monaculture

Speaker's corner - Blockchain and its
implication for the financial industry
(presentation given in HK by Sasi
Menon)

Recent Updates
Status Updates

Membens Video Biz Hachathon Blockehain, Crypto
Bookmarks Currencies & Bitcoin

Files

Members =

Bitcoin & Blockchain
g L = (S ECR L 3
A place to share contentand views on blockchaintechnology 0 s nn 2 1

View All (T2 people)

Forums

Media Gallery

Metrics

~ Tags i
Upcoming Events =
Find a Tag
T4T: Lunch & Learn: Blocke...
L Tomorrow 11:45 AM
FIEET DTCC: Blockehain: Tapping ..
blockchain Mar 28 9,15 AM
“iew All Events
BOOKMARKS DOCUMENTS FORUM
to interesting posts about assembles a range of documents on here you can share your thoughts or X _
blockchain the subject start a discussion Media Gallery =
In the picture Upload +
There are no media gallery files in this
News: Documents: community
Biz Hackathon Cash & Trade *New* g Blockchain in Capital Markets (Wyman)
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CTTS - Blockchain Projects

Cash
without
borders

Smart LC

Collat’

Shaker

Use Blockchain to transfer cash in real time within BNP Paribas

Trade product suite (LC / Guarantees / collections) improved by using
smart contracts on Blockchain

POC1 development

Better manage collateral by using smart contracts on the Blockchain
(pricing / trigger margin calls)

\EW,

POC1 developed

Connection with legacy systems and testing clients planned for September

POC1 developed

Client tests planned

Collat'Shaker

CASH WITHOUT BORDERS

Smart finonce '
for global trade  vien

COLLAT’ SHAKER

BNP PARIBAS

The bank for a changing world



Blockchain: Registry for unlisted companies

2016

CROWD FUNDING ON BLOCKCHAIN

“</ BNP PARIBAS
92 SECURITIES SERVICES

Crowdfunding on Blockchain

This is a simple interface for the project, you can check what's happening on the blockchain here

Available stocks

&
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Blockchain: Registry for unlisted companies

Inefficiencies limit funding for start-ups

Challenge

Processing crowdfunding payments can take several days (or longer). Investments are illiquid.

BNP Paribas is building a primary market registry for private companies that raise money via
Solution crowdfunding platforms.

The standardisation and enhanced security will support secondary trading.

B Speed, reduced counterparty risk: Process is integrated from issuance to settlement. Payments are
handled immediately and e-certificates issued instantly.

Benefits B Simplicity, low cost: Custody and recordkeeping are simple and inexpensive.

B Liquidity: Together, speed, security and efficiency help to make the investments more liquid
(benefitting both issuers and investors).

Pilot programme is due to launch in late 2016 with crowdfunding specialists Smart Angels,
Lendosphere, Enerfip and Lumo, subject to regulatory approvals.
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Challenges

» While the technology is very promising and initiatives are popping up everywhere,
challenges will need to be overcome to deliver on these promises, such as :

— Technology still in infancy (stability of protocols, scalability, reliability,
interoperability, public versus private, permissioned versus permission less,
consensus, integration with legacy systems, distributed privacy...).

— ldentity framework
— Regulatory landscape
— Legal implications

— Ability of different players and regulators to continue to cooperate beyond POC to
play
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The way to DLT...

— Set the vision and identify big picture

— Disruptive
DLT solutions is not a commodity (not done before)
Packages do not exist and cannot be implemented (new culture)
DLT world is a very rich, dangerous and competitive place (speed)

— Transversality and collaboration is key

— Shorten the 6 years percolation theory through new ways of thinking
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Three waves and the next one..

Distributed ldentity &
BIlEoIn Blockchain Ledger Distributed
Technology Privacy
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Three waves and the next one..

| am going
to take the
waves

Distributed
~ Ledger
Technology

| am
contemplating
the mount
FUJI

Identity &
Distributed
Privacy

BNP PARIBAS

The bank for a changing world
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