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Which problem does 

blockchain technology 

solve? 
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Which problem does blockchain technology solve? 



3 © Prof. Dr. Philipp Sandner 

How does the transferral of value or information work? 

Cash 

  

 

Value 

Transferring objects can happen offline, i.e. physical. This concerns documents but also value  

(such as money) 

Internet 

  

 

Information 

The Internet allows sending information: documents, PDFs, emails. Yet, value cannot 

be transferred via the internet. 



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 

with the level of information 

Online banking 

Value 
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With online banking, the level of value is combined 

with the level of information 

Online banking 

Value 

 

 

Information 

Entering information 

for wire transfer in 

online banking system 

"View" on the data 

inside the banking 

system 

Value is being 

transferred from one 

bank to another 

Intermediary (bank, 

credit card, PayPal) 
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When handing over cash, only the value level is required 

Cash 

Value 

 

 

Information 

Online banking 

Value 
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Handing over 

cash phsyical 



Can money ï like 

documents ï be sent 

through an Internet 

cable? 
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Blockchain technology allows the electronic transferral of 

value 
E
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Blockchain 

transaktion 

(e.g. Bitcoin) 

Value 

 

 

Information 

Sending of value 

"through the cable" 

possible 

Cash 

Value 

 

 

Information 

Online banking 

Value 
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Blockchain technology provides a layer for the "Internet of 

Value" in addition to the existing "Internet of Information" 

Internet 

  

 

Information 

Blockchain 

Value 

 

 

 Information 

The Internet allows sending information: documents, PDFs, emails. Yet, value cannot 

be transferred via the internet. 

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. 
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Transferring value is possible, since a  

blockchain database has "built-in trust" 

Transaction of  

value 

Å Money 

Å Stocks 

Å Identities 

Å Reputation 

Å Car rentals 

Å Energy 

Å Computing power 
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Transferring value is possible, since a  

blockchain database has "built-in trust" 

Transaction of  

value 
ĂBuilt-in trustñ 

Å Immutable history of 

transactions 

Å Redundant storage 

of ledger 

Å Robustness of 

network 

 

Å Money 

Å Stocks 

Å Identities 

Å Reputation 

Å Car rentals 

Å Energy 

Å Computing power 
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Å Network 

Å Ledger 

Å Blocks 

Å Nodes 

Å Wallets 

Å Transactions 

 

Å Miners (Bitcoin) 

Å Smart Contracts 

 

Transferring value is possible, since a  

blockchain database has "built-in trust" 

Technical  

features 

Transaction of  

value 
ĂBuilt-in trustñ 

Å Immutable history of 

transactions 

Å Redundant storage 

of ledger 

Å Robustness of 

network 

 

Å Money 

Å Stocks 

Å Identities 

Å Reputation 

Å Car rentals 

Å Energy 

Å Computing power 
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Payment process between two parties 

Alex Sophie 

Bank Bank 
Central 

bank 

Central 

bank 

A payment requires multiple stages:  

this costs time and can induce errors 

Ledger Ledger Ledger Ledger 
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The core of blockchain technology 

Alex Sophie 

The core of blockchain is that  

all transactions of a specific asset 

are recorded in one database 

Ledger 

The ownership for a property will thereby 

be transferred from an old owner to a new owner 



Smart contracts 
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Å Idea of smart contract back to 1994 (Nick Szabo)  

 

Å Self-executing agreement that 

ï Securely hold value 

ï Verifies whether the conditions are met 

ï Automatically release value 

 

Å ĂOracleñ 

ï Online service providers broadcasting data  

ï Can be used as input for verification 

ï Connection between real world and blockchain 

 

Å Distributed autonomous organizations (DAO) 

ï Complex and/or combined smart contracts 

Smart Contracts 

If (é) 

Then (é) 

Else (é) 

Source: Quantoz (2016) 
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An insurance consists of 2 smart contracts 

 

Å Insurance contract 

ï Insured person has an account on the blockchain 

ï The account of the insured person needs to have a positive balance 

ï The account of the insurance collects paymenst from many insured persons 

 
     If  ( first  day  of  month )  

     Then (send 70 ú from  insured  person  to  insurance  account )  

 

Å Damage claim 

ï Difficulty to determine whether damage occured 

ï 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 

Å Smart contracts, accounts of insured persons, account of insurance company  

Example for smart contracts: insurance 

 

1 

2 
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Distributed autonomous organizations 

High 

Low 

Low Low 
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Automation 

Smart  

Contracts 

Distributed 

Autonomous 

Organizations 

(DAO) 

Source: Tapscott & Tapscott (2016) 
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Å Founded by Zoe Adamovicz und 

Marcin Rudolf  in 2016 

 

Å An open virtual venture capital 

(VC) fund that invests in 

technological innovation. 

 

Å A technological and legal 

platform that allows equity of 

real-world companies to be 

represented as tokens living on 

the blockchain. 

 

Å A framework of legal and smart 

contracts that make token 

emission and investment in such 

tokens binding both on-chain and 

off-chain. 

Neufund: a blockchain-based and investor-directed  

venture capital fund 

Source: Neufund Whitepaper (2017) 



Blockchain ï a hype? 
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Blockchain technology which underpins 

bitcoin poses a unique opportunity for the 

global banking industry to become more 

profitable 
Verwaltungsratspräsident Axel Weber 

 

The current trope is that the blockchain will 

reinvent Wall Street, but that bitcoin as a 

currency will never quite get there. 
CEO Jamie Dimon 

 

The Blockchain can change ... well 

everything. 

Prominent people and organizations see the potential of 

blockchain technology 
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Search demand via Google shows an increasing trend ï 

especially after beginning of 2016 
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24+ countries invest in DLT 

 

An estimated 80% of all banks initiate a DLT project until 2017 

 

Over 1.4 bn USD of investments in the last 3 years 

 

90+ central banks are involved in the discussion on DLT 

 

90+ companies participate in blockchain consortia 

 

2500+ patents have been filed in the last 3 years 

Some proofs for substantial developments 

Bank experimentation 

Global interest 

Venture capital 

Central banks 

Consortium efforts 

Research 

Source: Schrade, Deutsche Bundesbank (2016) 

DLT = distributed ledger technologies 
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Many blockchain-related patents have been filed 

Source: Economist 

Rule of thumb 

Å Typically 5 to 10 years 

pass between patent 

filing to product launch 



The Blockchain ecosystem 


