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Institute of Data Analysis and Process Design (IDP)

Research Groups:

• Data Analysis and Statistics

• Finance, Risk Management and Econometrics

• Operations Research and Operations Management

• Smart Services and Maintenance

• Transport and Traffic Engineering

In addition to research, also active in ...
• Teaching (university and higher 

education)

• Business consulting
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• What is blockchain?

• Achieving Trust in the Digital Age

• Our blockchain projects

• Digitales Immobiliendossier

• Digital assets on the blockchain

• Digital signature

• Fairtrade and supply chain using blockchain

• Robo market-making for secondary bond markets on the blockchain

• EU Fintech project
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What is Blockchain?
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Blockchain

• A list of records, called blocks, linked together (“chained”), 

using cryptography.

Distributed Ledger

• A distributed ledger, with cryptography, that is append only

• Each transaction entered on the blockchain is verified by a 

large peer-to-peer network

Properties

• Each block contains a cryptographic hash of the previous 

block, a timestamp, and transaction data

• Once recorded, the data in any given block cannot be altered 

retroactively without alteration of all subsequent blocks, which 

requires consensus of the network majority.

• Blockchain data is shared thanks to consensus-based algorithms

History

• Blockchain was invented by a person (or group of people) using 

the name Satoshi Nakamoto in 2008 to serve as the public 

transaction ledger of the cryptocurrency bitcoin
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Ledgers are Important
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• Ledger is the system of  record for a business 

o records asset transfer between  participants.

• Business will have multiple  ledgers for multiple business  networks in which they  participate.

• The principal book (or computer file) for recording and  totaling financial transactions by 
account type, with debits and credits in separate columns and a beginning monetary  
balance and ending monetary balance for each account.
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What is Blockchain? – Internet of Value
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We can program a blockchain to record virtually everything of value and 
importance:

• not only payments and profits

• birth and death certificates

• marriage licenses

• deeds

• titles of ownership

• educational degrees

Beyond financial accounts, it can also track:

• votes

• medical procedures

• insurance claims

• origins of every ingredient in our meal. 

• It can track anything that we can express in code.

Blockchain technology could cut banks infrastructure costs for cross-border payments, securities 
trading, and regulatory compliance.
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History of Distributed Ledger 
Technology
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The power of distributed ledgers

It can be used to 
allow  owners of 
assets to exercise 
certain rights  
associated with  
ownership, and to  

record the exercise of  
those rights.

It can be used to  
record those transfers 
of value or ownership 
of assets

These records may 
be very difficult to 

alter, such that they 
are sometimes 
called effectively
immutable

It can be used to  
transfer value or the  
ownership of assets

A human being 
or a Smart 
Contract can  

initiate the
transfer

It can be 
used to  
create value 
or issue  
assets

It can be used 
without a central  

authority by 
individuals or  
entities with no basis 
to trust each other

The degree of trust between users determines the technological 

configuration of a distributed ledger.
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Problem - Difficult to monitor asset 
ownership and transfers in a trusted  
business network
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Counter-party  records Bank records

Party C’s Records Auditor records

Party B
Records

Party A’s
Records

API-
integrations

Incident

Inefficient, expensive, vulnerable

Ledger

Ledger

Ledger

Ledger

Ledger

Ledger
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Solution – a permissioned, replicated, 
shared ledger
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Counter-party  

records
Bank
records

Party C’s
Records

Auditor
records

Party B
Records

Party A’s
Records

Consensus, provenance, immutability, finality

Ledger

Ledger

Ledger

Ledger

Ledger

Ledger

Participants have  
multiple shared  
ledgers

NOTE :

Participants  
same as before
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Achieving Trust in the Digital Age
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• Trust - The expectation that the other party will act with integrity.

1. Honesty

2. Consideration

3. Accountability

4. Transparency

When a person or an organization 

makes a statement, it must be truthful, 
accurate and complete.

In any transaction, all parties care 
about the others and will operate in 
good faith. 

Making clear commitments and sticking 

with them.

Operating out in the open, in the light 
of day. 
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Blockchain – not for all . . .

NEGATIVE Indicators

1. Need high performance (millisecond) transactions

2. Small organization (no business network)

3. Looking for a database replacement

4. Looking for a messaging solution

5. Looking for transaction processing replacement
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Innosuisse Project: FairCapital
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Fairtrade producers  in developing countries often 
have a sustainable business model and also face 
growth opportunities (e.g. expansion of production) for 
which they need third-party funding.

Access to finance is often limited in most developing 
countries due to a lack of financial infrastructure.
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Innosuisse Project: FairCapital
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What is the goal of the project?

• To offer Fairtrade producers demand-based 

financing.
• Fairtrade consumers in Switzerland enable 

them to invest in these producers.

How does it work?
• Fairtrade Consumers: grant a payment in 

advance (e.g. 10%) to Fairtrade 
manufacturers for next years production, 
similar as a loan.

• Fairtrade manufacturers: are obliged to sell 
products later at a discount (e.g. just over 
10% to cover interest)

• Values transferred via a new token

Integrated ecosystem

• The financial value chain will be blockchain-
based, including all actors:
• consumers
• producers
• supply chain partners

• Reason: create a transparent, efficient and 
scalable financing solution.

This leads to research questions related to
• economical aspects (token characteristics)
• technology (implementation in a 

blockchain)
• legal issues (compliance with legal 

regulations)



Market place:

Trading with tokens

Secondary market trading for bonds using a blockchain
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1. Origination 2a. Secondary Market Trading 3. Servicing

4. Workout Services

2b. Securitization

Borrower Intermediary Lender

p2p

Bank

Rating

KYC +

Rating

KYC +

◼ Credit agreements are set 

up as Smart Contracts

◼ Contract amendments by 

originator (against fee)

…
◼ Workout Services by

originator

Robo Market Maker for market

liquidity

◼ A Robo Market Maker could also 

be used for systematic buying 

up of contracts (on behalf of 

institutional investors)

◼ Structuring and valuation 

services could be sourced from 

providers

Rating agency for confirmation of 

internal ratings

Audit by audit certified auditors
Blockchain-based
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Transferring ownership on the blockchain in 
a legally valid way
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• Swisscom – SML (Prof. Bärtschi) – SoE

• https://swisscomzhaw.scapp.io/

https://swisscomzhaw.scapp.io/
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Innosuisse Projekt: Digitales Immobilien 
Dossier
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- Banken
- Hypothekarvertrag

- Grundbucheintrag
- Katasterauszug
- Schuldbriefe
- Verkehrswerte

- Grundbuchamt
- Grundbucheintrag

Eigentümerverhältnisse
- Schuldbriefe
- Katasterinformationen

- Notare
- Kaufvertrag
- Öffentliche Verschreibung

- Steuerverwaltung
- Verkehrswerte

- Bauverwaltung
- Baueingaben
- Baubewilligungen 

- Obligatorische Feuerversicherung
- Versicherungsvertrag
- Gebäude-Wiedererstellungswert
- Grundbuchauszug
- Katasterauszug

- Private Gebäudeversicherung
- Versicherungsvertrag
- Werte Feuerversicherung
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• 24 universities

• All 29 national financial regulators 

(Finma, Bundesbank, Bank of 

England, …)

• Eight international organisations 

(ECB, BIS, ESMA, IMF, OECD, …)

What is it?

A two-year European research programme 

(EU H2020) focusing on new developments 

in the Fintech area as well as risk 

management 

What are the research topics?

• Credit Risk for P2P Lending

• Machine-Learning Solutions in 

Finance

• Blockchain and Risk Management

What is the role of ZHAW?

• Executive Board Member

• Work package lead for Blockchain

• Main partner for research (budget)

• Host for the final review session of

the European Commission

• Host for two international research

conferences (out of three)

• Host for two technology workshops

(out of six)

BUDGET
EUR 2.5 Million
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Cryptocurrency markets Blockchain Regulatory/governance

- Lead Behaviour in Bitcoin 
Markets (Ying et al. 2020)

- A Statistical Classification of 
Cryptocurrencies (Pele et al. 
2020)

- VCRIX - A Volatility Index for 
Crypto-Currencies (Kim et al. 
2019)

- Momentum and contrarian 
effects on the 

cryptocurrency market (Kosc
et al. 2019)

- Using High-Frequency 
Entropy to Forecast Bitcoin’s 
Daily Value at Risk (Pele and 
Pele, 2019)

- Phenotypic convergence of 

cryptocurrencies (Pele et al. 
2020)

- A Decentralised Digital 
Identity Architecture 
(Goodell and Aste, 2019)

- The other side of the coin: 
Risks of the Libra blockchain

- A probative value for 
authentication use case 
blockchain (Guegan et al. 
2019)

- Can Cryptocurrencies 
Preserve Privacy and 
Comply with Regulations? 
(Goodell and Aste, 2019)

EU H2020 Project Fintech

Blockchain conference – March 2021

Monthly Blockchain seminars : https://www.meetup.com/Fintech_AI_in_Finance/


