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Prof. dr. Wim LAURIER
Who am I?

I I’m an Associate Professor in Management Information Systems at Saint-Louis
University – Brussels, Belgium

I In 2010, I successfully defended a PhD on the REA ontology1

I In 2010, I taught the ACC-321 summer session on REA at Michigan State
University

I In 2011, I taught the ACCT-302 spring session on REA at the University of
Delaware

I I published papers on traceability in VNs2, simulating VNs3 and
single-version-of-the-truth VNs4 with REA

1Wim Laurier. “The resource-event-agent ontology as a foundation for business modeling”. eng. PhD thesis. Ghent University,
2010, pp. XXI, 215.

2Wim Laurier and Geert Poels. “Track and trace future, present, and past product and money flows with a resource-event-agent
model”. In: Information systems management 29.2 (2012), pp. 123–136.

3Wim Laurier and Geert Poels. “Invariant conditions in value system simulation models”. In: Decision Support Systems 56 (2013),
pp. 275–287.

4Wim Laurier, Jesper Kiehn, and Simon Polovina. “REA2: A unified formalisation of the Resource-Event-Agent ontology”. In:
Applied Ontology 13.3 (2018), pp. 201–224. DOI: 10.3233/ao-180198.
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What is a Value Network?

I A value network(VN) is any set of roles and interactions in any set of
collaboration spaces in which people engage in both tangible and intangible
exchanges to achieve economic or social good.

I “External-facing VNs (e.g. a business ecosystem) include those between the
organization and its

I suppliers, its
I investors (including venture capitalists); its
I strategic business partners (e.g. a business with a complementary product); and its
I customers.”

adapted from Verna Allee. “Value network analysis and value conversion of tangible and intangible
assets”. In: Journal of intellectual capital 9.1 (2008), pp. 5–24
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What is a Business Ecosystem?

A business ecosystem is "an
extended system of mutually supportive
organisations; communities of
customers, suppliers, lead producers,
and other stakeholders, financing,
governmental and quasi-governmental
institutions, and other interested
parties. These communities come
together in a partially intentional,
highly self-organising, and even
somewhat accidental manner."

from James F. Moore. “The rise of a new corporate form”.
In: Washington Quarterly 21.1 (1998), pp. 167–181, p. 168

Business Ecosystem
I Investors
I Labour Unions
I Trade Associations
I Competing Organisations
I Government Agencies and Regulatory Bodies
I Other Stakeholders

I Extended Enterprise
I Direct Customers
I Customers’ Customers
I Suppliers’ Suppliers
I Suppliers of Complementary Products
I Standard Bodies

I Core Business
I Core Contributors
I Distribution Channels
I Direct suppliers

from James F. Moore. The death of competition: leadership
and strategy in the age of business ecosystems.
HarperBusiness New York, 1996
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What is a Collaboration Space?
A collaboration space is "a business
activity space where an economic exchange
of valued resources is viewed independently
and not from the perspective of any
business partner."

An economic exchange is a business
transaction to exchange valuable resources
between two trading-partners where both
trading-partners derive higher utility after
the transaction.

from ISO/IEC JTC 1/SC 32 Data management and interchange.
ISO/IEC 15944-4:2015 Information technology — Business
operational view — Part 4: Business transaction scenarios —
Accounting and economic ontology. standard.
https://www.iso.org/standard/67199.html. Apr. 2015

Government
Agency

Company

Competitor

Bank

Collaboration
Space F

Customer
A

Customer
B
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How to describe a Collaboration Space?
Concepts of the REA ontology: Initial state

Resource Resource

Agent Agent

adapted from: Transparents ACC 821, 2008, Michigan State University c©W.E. McCarthy 2008
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How to describe a Collaboration Space?
Concepts of the REA ontology: Cookie transfer

Agent Agent←−
Resource

Event

adapted from: Transparents ACC 821, 2008, Michigan State University c©W.E. McCarthy 2008
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How to describe a Collaboration Space?
Concepts of the REA ontology: Cash transfer

Agent Agent−→

Resource

Event

adapted from: Transparents ACC 821, 2008, Michigan State University c©W.E. McCarthy 2008
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How to describe a Collaboration Space?
Concepts of the REA ontology: Duality in Cookie for Cash Exchange (≈ Fairness5)

←−
Duality
−→

adapted from: Transparents ACC 821, 2008, Michigan State University c©W.E. McCarthy 2008
5Sarah F Brosnan and Frans BM de Waal. “Evolution of responses to (un) fairness”. In: Science 346.6207 (2014), p. 1251776. 10 / 19
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Relevance
of the Resource-Event-Agent (REA) ontology

I An ontology is "a formal specification of a shared conceptualisation"6

I After almost 40 years, REA is still taught in Accounting Information Systems
curricula in the USA7

I The REA ontology
I is the foundation of Workday, which is the 2nd largest ERP vendor in the world and
I was found to be compliant with SAP8 – the largest ERP vendor in the world.

I In 2007, the REA ontology was the foundation for the ISO standard ISO/IEC
15944-4:2007 with got an update in 2015: ISO/IEC 15944-4:2015

I The REA ontology has been used as a foundation for open value networks software
(NRP) developed by Sensorica & Mikorizal

6P. Borst. “Constructing of engineering ontologies for knowledge sharing and reuse”. PhD thesis. University of Twente, 1997.
7e.g. at the University of Tennessee, the University of Northern Colorado, the Grand Valley State University, etc.
8Daniel E O’Leary. “On the relationship between REA and SAP”. . In: International Journal of Accounting Information Systems 5.1

(2004), pp. 65–81.
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https://www.workday.com
https://www.iso.org/standard/40348.html
https://www.iso.org/standard/40348.html
https://www.iso.org/standard/67199.html
http://www.sensorica.co/home
https://mikorizal.org
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What is Blockchain technology?

Blockchain is a peer-to-peer network-based
technology for distributed and decentralised
databases that stores information blocks as
ordered lists to solve the problem of
maintaining the order of transactions, while
the committed blocks are immutable to
avoid the double-spending problem.

based on Fran Casino, Thomas K. Dasaklis, and
Constantinos Patsakis. “A systematic literature review of
blockchain-based applications: Current status, classification and
open issues”. In: Telematics and Informatics 36 (2019), pp. 55
–81. DOI: 10.1016/j.tele.2018.11.006; Satoshi Nakamoto et al.
“Bitcoin: A peer-to-peer electronic cash system”. In: (2008)

a:

b:

c:

d:

e:

f:

g:

h:

i:

j:

k:l:

m:

13 / 19

http://dx.doi.org/10.1016/j.tele.2018.11.006


at (0,-5)

Table of Contents
Who am I?

Value Networks
What is a Value Network?
What is a Business Ecosystem?
What is a Collaboration Space?

How to describe a Collaboration Space?
The Resource-Event-Agent (REA) ontology: Relevance

Blockchain technology
What is Blockchain technology?
Relevance & Impact
Issues of Blockchain

What we propose

Bibliography



at (0,-5)

Relevance & Impact
of Blockchain Value Networks

I Traceability to combat counterfeit: e.g. LVMH
I Traceability for food safety: e.g. Walmart-IBM leafy greens, Beef Ledger
I Traceability for marketing (e.g. terroir): e.g. Provenance
I Traceability for short chains: e.g. for farmers markets & food cooperatives
I Traceability for fair-trade flocert.net
I Value Networks for local economy development: e.g. Nova Scotia Fisheries
I Value Networks for Agriculture: e.g. Worldwide Commodity Management, Market

Creation, Access to Capital, Global Payments
I etc.
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https://www.coindesk.com/louis-vuitton-owner-lvmh-is-launching-a-blockchain-to-track-luxury-goods
https://www.forbes.com/sites/jennysplitter/2018/09/30/what-can-blockchain-really-do-for-the-food-industry
https://techcrunch.com/2018/09/24/walmart-is-betting-on-the-blockchain-to-improve-food-safety
https://beefledger.io
https://www.provenance.org
https://www.flocert.net
http://locecon.org/nova-story/
https://medium.com/cultivati/six-ways-blockchain-is-being-used-in-food-and-agriculture-supply-chains-68a7305fd533
https://medium.com/cultivati/six-ways-blockchain-is-being-used-in-food-and-agriculture-supply-chains-68a7305fd533
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Issues of Blockchain

According to forbes.com, medium.com, coindesk.com, Deloitte & 101blockchains.com
Blockchain technology
1. is complex and difficult to use
2. has limited performance & scalability
3. has limited interoperability
4. has security issues, often due to human error, hence the need for

4.1 Code Analysis (e.g. patterns & ontology)
4.2 Formal Verification (e.g. identification of infinite loops, as in the DAO attack)
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https://www.forbes.com/sites/bernardmarr/2018/02/19/the-5-big-problems-with-blockchain-everyone-should-be-aware-of/
https://medium.com/turan-almammadov/important-problems-about-blockchain-technology-52c3250840e1
https://www.coindesk.com/information/blockchains-issues-limitations
https://www.cnbc.com/2018/10/01/five-crucial-challenges-for-blockchain-to-overcome-deloitte.html
https://101blockchains.com/blockchain-adoption-challenges/
https://medium.com/swlh/the-story-of-the-dao-its-history-and-consequences-71e6a8a551ee
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What we propose

CIM Domain Ontology

PIM UML Diagrams

PSM by code generator (tacit)

Code Smart contracts & Blockchains

I with MDA we aim at
I reducing complexity & increasing ease of use (1)
I increasing performance & scalability (2)
I error reduction through formal verification (4.2)

I with ontology we aim at
I improve interoperability (3)
I error reduction through understanding (4.1)

The proposed MDA approach is MERODE9

9Monique Snoeck. Enterprise Information Systems Engineering, the MERODE approach. Vol. XX, 280. Springer International
Publishing, 2014. DOI: 0.1007/978-3-319-10145-3.
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