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Which problem does
blockchain technology
solve?
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How does the transferral of value or information work?
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Transferring objects can happen offline, i.e. physical. This concerns documents but also value
(such as money)

Value *oé —_—

D
b 5

The Internet allows sending information: documents, PDFs, emails. Yet, value cannot
be transferred via the internet.
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Can we transfer value
via the Internet?



How does online
banking work?
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With online banking, the level of value is combined
Wlth the level Of |nf0rmat|0n German Excellence. Global Relevance.
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With online banking, the level of value is combined
Wlth the level Of |nf0rmat|0n German Excellence. Global Relevance.

Value is being Intermediary (bank,

transferred from one credit card, PayPal)

B bank to another required
= Value
o , :
= Online banking
o e
o Information -
Entering information "View" on the data

inside the banking
system

for wire transfer in

online banking system
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When handing over cash, only the value level is required
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Can money 1 like
documents T be sent
through an Internet

cable?
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Blockchain value

transaktion " Sending of value"

. . through the cable
(e.g. Bitcoin) Information possible
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Blockchain technology provides a layer for the "Internet of 5€ Frankfurt School
. - . . . of Finance & Management
Value" in addition to the existing "Internet of Information"
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The Internet allows sending information: documents, PDFs, emails. Yet, value cannot
be transferred via the internet.

Internet Information %’i' ﬁ @

Blockchain technology now allows the electronic transmission of "value": e.g. money, stocks,
rights on assets. This is much more than displaying the bank account in online banking.

Information %’i é @
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Transferring value is possible, since a F Frankfurt School
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blockchain database has "built-in trust
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Transaction of

value

Money

Stocks

|dentities
Reputation

Car rentals
Energy
Computing power
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Transaction of
value

ABuUilt-in trustn

A Immutable history of A Money
transactions A Stocks
A Redundant storage A Identities
of ledger A Reputation
A Robustness of A Car rentals
network
A Energy
A Computing power




Transferring value is possible, since a
blockchain database has "built-in trust”
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Technical
features

ABuUilt-in trustn

Transaction of
value

Network
Ledger
Blocks
Nodes
Wallets
Transactions
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Miners (Bitcoin)
Smart Contracts

To o

A Immutable history of
transactions

A Redundant storage
of ledger

A Robustness of
network
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Money
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Payment process between two parties
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A payment requires multiple stages:
this costs time and can induce errors

Central Central
bank bank
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The core of blockchain technology
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The core of blockchain is that

all transactions of a specific asset
are recorded in one database
2 b

The ownership for a property will thereby
be transferred from an old owner to a new owner




Smart contracts
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Smart Contracts
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A 1dea of smart contract back to 1994 (Nick Szabo)

A Self-executing agreement that

I Securely hold value if (é)
I Verifies whether the conditions are met Then (¢é)
i Automatically release value El se (¢€)

A AOr acl en
I Online service providers broadcasting data
I Can be used as input for verification
I Connection between real world and blockchain

A Distributed autonomous organizations (DAO)
I Complex and/or combined smart contracts

Source: Quantoz (2016)
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Example for smart contracts: insurance 55 Frankfurt School
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An insurance consists of 2 smart contracts

0 Insurance contract
I Insured person has an account on the blockchain
I The account of the insured person needs to have a positive balance
I The account of the insurance collects paymenst from many insured persons

If (first day of month)
Then (send 70 U from insured person to insurance account )

©® Damage claim
I Difficulty to determine whether damage occured
I Difficulty to value damages

If (insured person has damage)
Then (send amount of damages from insurance account to insured person )

All components of an insurance in the same blockchain
A Smart contracts, accounts of insured persons, account of insurance company

EQUIS © Prof. Dr. Philipp Sandner




Distributed autonomous organizations
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Source: Tapscott & Tapscott (2016)
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Neufund: a blockchain-based and investor-directed 5€ Ffrf_‘nkflﬁ 5Ch00!
venture capital fund )
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A Founded by Zoe Adamovicz und
Marcin Rudolf in 2016

Fund
Admin |
A An open virtual venture capital i
(VC) fund that invests in 1
technological innovation. Fund Capitalization Proposal
A A technological and legal i \ il s
. = Capitalize
platform that allows equity of P RN o
real-world companies to be \ mwmer | P
represented as tokens living on

the blockchain.

Proceeds

Fund Smart Contract

A A framework of legal and smart

contracts that make token * S
.. ) ] egen i
emission and investment in such [\ Lem Cedstion Proceeds
. . . ( ommunity | 2 T k , —l [
tokens binding both on-chain and F S

Startup Contract(s)

off-chain.

Source: Neufund Whitepaper (2017)
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Blockchain i a hype?



Prominent people and organizations see the potential of F Ffrfnkﬂir,:f, Schoo!
blockchain technology g
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Blockchain technology which underpins
bitcoin poses a unigue opportunity for the

E?l% UBS global banking industry to become more
profitable

Verwaltungsratsprasident Axel Weber

The current trope is that the blockchain will
J PMorgan reinvent Wall Street, but that bitcoin as a

currency will never quite get there.
CEOQO Jamie Dimon

The Blockchain can change ... well
everything.

ceed) ~ EQUIS © Prof. Dr. Philipp Sandner



Search demand via Google shows an increasing trend i 5€ Ffrgnkflir; 5Ch00!
especially after beginning of 2016 )
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Interesse im zeitlichen Verlauf @

25.12.:20M 09.06.2013 23.11.2014 08.05.2016
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Some proofs for substantial developments
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Global interest 24+ countries invest in DLT
Bank experimentation An estimated 80% of all banks initiate a DLT project until 2017

Venture capital Over 1.4 bn USD of investments in the last 3 years

Central banks 90+ central banks are involved in the discussion on DLT
Consortium efforts 90+ companies participate in blockchain consortia

Research 2500+ patents have been filed in the last 3 years

Source: Schrade, Deutsche Bundesbhank (2016)
DLT = distributed ledger technologies
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Many blockchain-related patents have been filed
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More from The Economist =My Subscription St Rule of thumb
The A Typically 5 to 10 years

Economist JRGEHE politics  Business & finance Economics  Science & technology  Culture paSS between patent
filing to product launch

Who owns the blockchain?

A rush to patent the blockchain is a
sign of the technology’s promise

Financial firms and assorted startups are rushing to patent the technology that
underlies bitcoin

Jan 14th 2017 (:u} Timekeeper
FOR fans of bitcoin, a digital currency, the year got off to a volatile start. On January 5th
one bitcoin changed hands for nearly $1,150—almost as much as the record set three
years ago. It has since dropped by 33%. Elsewhere in the land of monetary bits, things

move more slowly but trouble is brewing: a potential patent war looms over the blockchain,
a distributed ledger that authenticates and records every bitcoin transaction.

Heated fights over intellectual property are nothing new in promising tec hnology markets.
But given that the blockchain is expected to shake up everything from the way precious
diamonds are safeguarded to the way shares are traded, the legal fights could be especially
fierce.

Source: Economist
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The Blockchain ecosystem
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