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What is a Blockchain?

A blockchain is a distributed ledger database
that uses a cryptographic network to
provide a single source of truth.
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What does it enable?

A blockchain allows untrusting parties with common
Interests to co-create a permanent, unchangeable and
transparent record of exchange and processing
without relying on a central authority.
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Why is it significant?

o If the Internet is a disruptive platform designed to
facilitate the dissemination of information.....

o ...then Blockchain Technology is a disruptive platform
designed to facilitate the exchange of value
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What are the implications?

Disintermediation

Enables direct
ownership and transfer
of digital assets without

need for an
intermediary

Speed &
Efficiency

Faster settlement on a
relatively cost effective

and efficient network

Automation

Programmability
enables automation of

capabilities on the
ledger (e.g. smart
contracts)

Certainty

Provides irrefutable
proof of existence, proof
of process and proof of

provenance
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Blockchalin is bigger than Bitcoin

Blockchains are platforms upon which various applications can be built, well beyond currencies.

- BLOCKCHAIN AS A PLATFORM FOR FINANCIAL SERVICES
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Example of Relevance of Blockchain in Banking
Blockchain’s distributed ledger model has potential to take steps, time and cost out of financial flows

Financial Protocol (Emerging)

“No (or fewer) intermediaries required
“Near real-time processing and management
= Lower fees and reduced infrastructure cost

Financial Intermediaries (Today)

=*Requires trusted, centralized intermediaries
= Batch clearing and settlement
= Higher fees and costly infrastructure
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(Centralized Ledger) {Distributed Ledgars)

R

Imperial Coll
Luﬂdnn =5 CItl



Wide range of contemporary blockchain technologies

Permissionless, Public, Permissioned, Public, Permissioned, Private, Today’s Typical

§'-i. Shared Systems Shared Systems Shared Systems Systems O
(eg Bitcoin) >
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Source: Richard Brown, R3
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What are smart contracts?

Smart contracts are cryptographically-assured executable business
logic that can move value.

Transactions
Sending value from the contract

Transactions
Sending value to the contract

“Smart Contract”

Replicated, Shared Ledger

Source: Richard Brown
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Evolution from cyber-libertarian hobby into the mainstream
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Growing interest in blockchain

VENTURE CAPITAL ACTIVITY IN BLOCKCHAIN IS Google searches

ESCALATING

bitcoin

blockchain

lii'..“.
$99mm s
Global Startup Funding 2015 T———
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Poll Results

(30 Respondents)



Level of Knowledge
of Blockchain

Very new to Actively
me experimenting
10% 7%

Starting to
learn about
it
50%

State of Blockchain

Building (N
Proof of &

Technology Adoption
Group
Mo answer formed to
- 30% follow
Monitoring develop-
closely e
36%

33%

Concept 'peveloping Conducting
7% a Minimal | - a
Viable technology
Product assessment
7% 20%
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Attitude towards Blockchain

More of a
risk
0%

— |
2 3 n“fn‘ g _ " - -

"l
X

Overhyped
13%

More of an

opportunity S
64%

Attitude towards Bitcoin

Bitcoin will
become
more widely
used as a
form of
payment

40%

Other
37%

-I \Way under-

No answer Way over- o
3% valued v%‘l}}e
17% >
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Blockchain Use Cases



Proof of ownership and A marketplace for sales and
purchase of digital assets ®
Campany MyFowers
Enables suthenticity of a review through trustworthy

Proof of ownership of modules in app development endorsements for employee poer review

Company: Assembly

-]

Company: TRST.1m

- Procf of ownership for digital content storage and delivery
Companies: Blockioch (Alcvandria) BEantyum, Blockpart], The
Rudimental, BlockCON

Dacentralizod prediction platform for the share
markais, politics ate

Compary. Augur

Points based value transter for ride sharing

Decontrafized pationt racords managemaent
Company - La'Zooz

Cormparny = BiHoakih [Healibcare T

Digrtal security trading: ownarship and transfer
. Codipinies Symblant, Mincs, Spritels, Sacun Assats
BitSHaras, Colns-&, lqull'rﬁu DXMiaskats, MUNA

Proof of ownership for digital content

Arts pictures and mages

Comaanies: Blocial, Biproof, ascribe, Artplus
Other companies; ChasmeLink,
Etampary

Digitization of documents/ contracts and proof
of ownorship for transfors

Company: Colu {Calored Colns)

Digazing aseots: Improves anti-countorfeit moasures
Comsumar elecironia, Autsmatne Degres Welificetion
Companes The Real McToy, Chanlink Compary. Degres O Frimt
Othar comparees. Everpass, BlockVerdy

-~ Blockchain

Decentralized stornge using a network of computers
on blockehain

Provides digital identity that protocls COMBUMBr privacy
Company: Star|

nkeimel car loeihs. Onename | Customer denifeaton: Traslawm
Eleztions Vetirgy Fallew My Vota

Enables authenticity of & review

Docentrolizod lol

: L

Heme autemation: Chimers-nc.io Indastries: Fllsment Halps LEBrs enNEUES, Bhate MpUlSTon and solleel  Threugh trustiorihy endareaments
feedback  Company: The Warld Table Company: Asimoy

Dpcentrafized intemet and computing resources

te avary home Bnd business

Company: ePlug

-‘Tf}ﬁ 3
0

Escrow, Custodinn senvice Digitizing company inconporotions, transfer of
equity,/ownership and govemanca
Giaming inoustry Garng mdusiny and an aeresing E-commance Cempane: Dlonomon
Corpanen Paylon, Bitnplay  Compary, New Syaem Technojogies Compary: Fundss o g

A smart contract T portal executing order
futfilment in ecommarcamanufacturing

Provides digitel idontity that protocts consumer
priviicy

® Cornpanies: Sho Card, Uniguid

From ‘Let’s Talk Payments
Corrpmny: UG




“Whilst it Is true that virtually ANY application COULD
store Its data on a blockchalin, it is not true that ANY
application WOULD WANT to do this.”

Research grant reviewer, January 2016
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Poll Responses on Most Promising Use Cases

* Low-friction low-cost cross-  « Sharing of personal data in
bgr.der payments iInnovative distributed and

* Digital legal tender secure ways (e.g. health records)

* Replacing traditional « Ensuring integrity of code and
payment schemes systems

e Corporate action automation Auditing services

e Exchange of assets with e 10T (esp. with Smart Contracts)
superfast settlement

* Provenance (e.g. of used cars)
e Know your customer (KYC)
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Blockchain Financial Use Cases

Currency and Payments
P2P (including Merchant Wallets)
Remittances

Merchant Processing

B2B, B2C

Networks & Consortia

Other Areas of Interest
Trade

Markets and Securities

AML & Compliance

Digital Identity

coinbase (Herce  XCAPO & swarcaro

ABRA (3itPesa @sitspark Unocoin R<BIT
coinbase bitpay 3% Bitnet Stl'ipe P PayPal

DAlign € swarcaro  EIHPOT) 5 bitwAaGE
ofripple R’

-I'!:'ilj skuchain \WAVC
f@) Chain svmbinnt Rﬂ|u t@ “.z-) Digital Asset Holdings
S & cHaiNALYSIS  COINALYTICS POLY

@ shoCard onename
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Blockchain Use Cases
Non-financial
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<5 Gradbase -5/ EXPRESS AGREEMENT

VERIFY DEGREE
SUCCESS = Verify the Existence of NDA Contract : Widget Manufacturing

Qualficat on verfed by imperial Colegs London COHSUltﬂtiDn

Troreaessn cotads &

Corfrmad by Bicomn retwork View Independent proof that the comtract has been 5|gned and recardad in a trusted public Iedger

Mome ¢ Chooss Coniact Type tiafine Contract Outfne | egotiole Conirect Clauses | Sign Agreed Version  Wiew Prood of Contrac
Step 1 Step 2 Sep3 Slep 4 Step 5
Choosa & Coniract Typs Hama Tha partes 1o the Magotiste the decaied tems  Sign the fnal agresd wersion  Receive proad of signing
D=y MDA COFETICT, and agrse upon the ol your oommct, with [l ol Y oontract and werity whal has bean
bamic putine of the contmct verson contol signed

View Proof of Contract Existence

See your contract hash and sigratures reconded on a tnusted pubdic Bogar

Date of birth: 08, 701000 Your contract has bean mconded the form of a brensaction in b Bitcoin Blockchain. Tha Blockchain s an immutabie pubdc ledger, which means it is
trasparenl &nd easily vanfable through multiple independant Sources, and it = Nol poasible 1o aller of change fransaclion Peconds.

University: impadal College Londan

Theretore proof of existence of your contract is permanently stored on the Biookchain,

Quakificaticn typa: Magee of Ergrpanng
The transaciion identilication number of your conirect s

Course name: Computing
e 1R BR LA CAD0 S acl 1 Bd 101 1o 8n 7 51 dec sk Tttt i o040 1 Hich
Year of graduation: 2008
Diegrea classification: Firsd-Class Honours
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Blockchain Implementation
Considerations



Poll results: Biggest Challenges

Challenge Number of Percentage of
Respondents

Respondents
Finding the most appropriate use cases 16 53%
Developing an ecosystem 16 53%
Selecting and implementing an appropriate 7 23%
technology
Security/privacy issues 6 20%
Scalability 3 10%
Additional challenges identified:
Legal/Regulatory (2), Stability/resilience of platform/provider (2), Engagement (1)
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Timeframe to Production Dominant Emerging Platform

No answer We are Within 1 Bitcoin

Ethereum
0, i 1 G,
10 years or __ X : uS1Da it % (Smart
more E Contracts)
10% 20%

{ Other
10%

OpenChain
(Side
Chains)
0%

Don't know
63%

59 years
10% =

Other: Credits (10%), Hyperledger R3 (3%)
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Challenges to blockchain adoption

o Determining optimal blockchain use cases

» Requires building an ecosystem/network of participants

» Technology is not yet industrial grade

e Requires integration into legacy systems or migration of current tech

e Requires fundamental business process redesign

« Will require adaptation of some regulatory and legal frameworks

» Unless asset remains digital, full benefit of blockchain cannot be fully
realized
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Comments
Your experiences
Q&A

Contacts: morgan.mckenney@citi.com and wik@imperial.ac.uk
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