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Abstract. Blockchain may be the catalyst needed to truly realize inter-organizational business processes. A blockchain makes use of a distributed ledger on
which data is canonically grouped into blocks, of which the integrity and validity
is agreed upon by a decentralized consensus mechanism. Through smart contracts
– persistent scripts which are executed on a distributed virtual machine – interorganizational business processes can be executed and monitored without the
need to trust a third party. This new paradigm introduces a wide array of governance challenges, both for internal and external stakeholders of a blockchain platform. If blockchain technology is ever to be widely introduced into the daily lives
of people and businesses, it is crucial for it to be adopted by our existing institutions or spark the creation of entirely new institutions [1], and robust governance
of its usage is of paramount importance. Anecdotal evidence suggests that organizational networks face difficulties in implementing blockchain applications due
to a lack of governance structure. Moreover, the current literature does not provide guidelines for the management or governance of inter-organizational business processes, let alone if they are based on blockchain. The researcher has identified this as a research gap, therefore conducting this study to formalize and advance the concept of inter-organizational governance in business networks based
on blockchain technology.
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Introduction

The technological phenomenon called ‘blockchain’ is now a decade old. Put into practice by Bitcoin [2], the well-known cryptocurrency, the first peer to peer transaction on
this distributed ledger was made by Nakamoto on the third of January 2009. The idea
of transacting digital assets on a peer to peer basis, without the need of a trusted third
party, appeared to have significant business potential. While mostly used and researched by libertarians up until 2015, it arguably was the inception of the Ethereum
[3] network which sparked widespread interest from both the public and private domain. Since that moment, the space has received an enormous amount of attention,
particularly based on the promise of smart contracts.
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The impact of blockchain – and smart contracts in particular – on the field of business process management appears significant. As trade became more globally oriented
during the emergence of the Web in the 90’s and 00’s, a push for inter-organizational
optimization of business processes initiated. However, the governance of these crossorganizational business processes had to be centralized through a trusted third party.
Organizations were, and still are, reluctant to give away control to a single party, obstructing the advancement of promising research directions such as choreographies,
collaborative business processes, and workflow management systems. Blockchain
technology has the potential to revitalize [4] the idea of managing inter-organizational
business processes by decentralizing the execution and storage of business processes.
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Problem statement

The literature often states that rigid governance structures are needed for blockchain to
be adopted by enterprises [4–9]. However, little research has been conducted into what
governance in the context of blockchain means and what is needed for enterprises to
effectively govern their usage of blockchain. The field of business process management
distinguishes between the governance of business processes and business process management and various governance mechanisms are identified and evaluated [10]. However, the BPM literature does not contain extensive frameworks, models or guidelines
for governance, contrary to related fields such as IT governance [11] or economic governance [12–14].
The uncertainty towards “blockchain governance” is clearly seen in real-world business networks trying to implement the technology. Organizations generally first design
a technical solution – such as modeling their business processes in smart contracts –
and later consider how they should collectively govern this solution. An example is the
case of IBM and Maersk’s TradeLens [15], which on-boarded one other carrier onto
their platform over a ten month period. The main cause reported for this is that the
governance structure posited IBM and Maersk as owners of the platform, allocating all
IP to them. As of writing this proposal, no clear framework or guidelines exist for business networks to design an effective governance structure for their blockchain-based
business processes. Hence, this is identified as a research gap. The main research question this study aims to answer is the following: “how can the management and operation of blockchain-based inter-organizational business processes be effectively
governed?”
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Methodology

The research makes use of design science research to expand the knowledge base and
improve the environment [16]. Situational design knowledge will be used to justify
abstract design knowledge, following the approach of Goldkuhl and Lind [17]. We start
with designing a blockchain-based IOBP governance framework, which is an abstract
artefact producing scientific knowledge. Hereafter, two situational artefacts will be de-
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signed, which produce situational design knowledge and ground the validity of the abstract design knowledge. Table 1 below presents an overview of the artefacts, their
types, and methods used to design them:
Table 1. Artefacts, their types and to be used methods
Artefact

Type

Methods

IOBP Governance Framework

Abstract Construct

IOBP Governance Implementation Guidelines
Blockchain-based IOBP
Prototype

Situational Method

Literature Review
Semi-structured Interview
Formal Ontology
Delphi Interview
Case Study
Technical Action Research
Case Study
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Situational Instantiation

Intended solution

The purpose of this study is to create a foundation for inter-organizational business
process governance in blockchain-based networks. The study will predict which economic activities are likely to shift to a blockchain [18] and which decisions are to be
taken to govern these activities. The study will prescribe how organizations are to share
decision proposals, come to a decision, and hold each other accountable [6]. Lastly, the
study will produce a technical prototype. Blockchain is still a nascent field in the literature and significant hurdles to adoption exist in practice [5]. The output of this research
intends to provide a solution to a subset of these hurdles in the governance domain, by
providing the business community with artefacts that are applicable across industries.
A preliminary business process governance design framework – adapted from the MITCISR governance framework [11] – is depicted in figure 1 below. This model, its elements and the relationships between them will be improved by conducting a domain
and task-level ontological analysis of the concept Business Process Governance.

Fig. 1. Preliminary blockchain-based IOBP governance framework
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The validity of the solution must be safeguarded through rigorous justification and
evaluation of the artefacts. By using the abstract design knowledge as input for the
design of situational artefacts, and in turn using the situational knowledge to ground the
scientific knowledge, the validity of the solution is ensured.
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Relevance

Blockchain research in the field of BPM has been mostly concerned with the challenge
of merging process models into smart contracts [19–22]. Other works, such as [23–25],
investigate the execution and monitoring of business processes based on blockchain.
These works are often use case driven, emphasizing the redesign and execution phases
of the BPM lifecycle [26]. This observation is confirmed by established business process management literature, which claims there is a lack of models for governance and
management of inter-organizational processes [27]. This issue has not been solved yet,
which confirms our identified research gap. Although this research proposes to specifically investigate blockchain-based inter-organizational business process governance,
it is likely to be – to a certain extent – generalizable to inter-organizational business
processes making use of other infrastructure. Hence, the theoretical relevance of this
study is significant as it will lay the foundation of inter-organizational business process
governance. If blockchain is to deliver on its potential, it will likely impact BPM across
all six capability factors [4, 28]; strategic alignment, governance, methods, IT, people
and culture. Looking specifically at the governance success factor, we can see that –
among other matters – blockchain decentralizes the decision-making process, changes
the tasks and responsibilities of actors involved in business processes, creates transparency for process-related metrics such as accountability and requires new standards for
communication between organizations.
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State of the project

The project is currently in its initial phase. It is sponsored by an e-commerce software
company called Deity, which develops software to create progressive web apps using
service-oriented architecture principles. The company envisions blockchain as a possible solution to integrate loosely coupled services across various organizations, ensuring
maximum interoperability with legacy systems. Through this research, the company
aims to validate to what extent blockchain is a relevant technology for their industry
and how they should employ it in their products.
An offer has been received to partake in a consortium of Dutch pension funds working together in the Dutch Blockchain Coalition [29]. A multi-year project has been
started to transform Dutch pensions, research is needed to construct sound governance.
A possible threat for the project is that inter-organizational networks will ‘merely’
make use of permissioned blockchains, administered by a central entity. The blockchain
will function like an advanced database and likely not open up radical possibilities for
innovative BPM, since the same hurdles to adoption will surface as before the introduction of blockchain.

5

References
1. Davidson, S., De Filippi, P., Potts, J.: Blockchains and the economic institutions of capitalism.
Journal
of
Institutional
Economics.
14,
639–658
(2018).
https://doi.org/10.1017/S1744137417000200.
2. Nakamoto, S.: Bitcoin: A Peer-to-Peer Electronic Cash System, (2008).
3. Buterin, V.: A next generation smart contract & decentralized application platform,
https://cryptorating.eu/whitepapers/Ethereum/Ethereum_white_paper.pdf, (2014).
4. Mendling, J., Weber, I., van der Aalst, W., Brocke, J. vom, Cabanillas, C., Daniel, F., Debois,
S., Di Ciccio, C., Dumas, M., Dustdar, S., Gal, A., Garcia-Banuelos, L., Governatori, G.,
Hull, R., La Rosa, M., Leopold, H., Leymann, F., Recker, J., Reichert, M., Reijers, H.A.,
Rinderle-Ma, S., Rogge-Solti, A., Rosemann, M., Schulte, S., Singh, M.P., Slaats, T., Staples,
M., Weber, B., Weidlich, M., Weske, M., Xu, X., Zhu, L.: Blockchains for Business Process
Management - Challenges and Opportunities. ACM Transactions on Management Information Systems. 9, (2017).
5. Saberi, S., Kouhizadeh, M., Sarkis, J., Shen, L.: Blockchain technology and its relationships
to sustainable supply chain management. International Journal of Production Research. 1–19
(2018). https://doi.org/10.1080/00207543.2018.1533261.
6. Beck, R., Müller-Bloch, C., IT University of Copenhagen, King, J.L., University of Michigan: Governance in the Blockchain Economy: A Framework and Research Agenda. Journal
of the
Association
for Information
Systems.
19, 1020–1034
(2018).
https://doi.org/10.17705/1jais.00518.
7. Lacity, M.C.: Addressing Key Challenges to Making Enterprise Blockchain Applications a
Reality. MISQ Executive. 22 (2018).
8. Treiblmaier, H.: The impact of the blockchain on the supply chain: a theory-based research
framework and a call for action. Supply Chain Management. 23, 17 (2018).
9. Ziolkowski, R., Parangi, G., Miscione, G., Schwabe, G.: Examining Gentle Rivalry: Decision-Making in Blockchain Systems. Presented at the 52nd Hawaii International Conference
on System Sciences , Maui, Hawaii (2019).
10. Jan vom Brocke, Rosemann, M.: Handbook on business process management 2: strategic
alignment, governance, people and culture. Springer (2014).
11. Ross, J.W., Weill, P.: IT governance: How top performers manage IT decision rights for superior results. Harvard Business Press (2004).
12. Williamson, O.E.: Markets And Hierarchies: Analysis And Antitrust Implications. Free Press,
New York (1975).
13. Powell, W.W.: Neither Market nor Hierarchy. Research in Organizational Behavior. 12, 295–
336 (1990).
14. Tribal Governance: The Business of Blockchain Authentication. Presented at the Hawaii International Conference on System Sciences January 1 (2018).
15. Allison, I.: IBM and Maersk Struggle to Sign Partners to Shipping Blockchain,
https://www.coindesk.com/ibm-blockchain-maersk-shipping-struggling.
16. Offermann, P., Blom, S., Schönherr, M., Bub, U.: Artifact Types in Information Systems
Design Science – A Literature Review. In: Winter, R., Zhao, J.L., and Aier, S. (eds.) Global
Perspectives on Design Science Research. pp. 77–92. Springer Berlin Heidelberg (2010).

6
17. Goldkuhl, G., Lind, M.: A Multi-Grounded Design Research Process. In: Global Perspectives
on Design Science Research. pp. 45–60. Springer Berlin Heidelberg, St. Gallen, Switzerland
(2010).
18. Davidson, S., De Filippi, P., Potts, J.: Disrupting Governance: The New Institutional Economics of Distributed Ledger Technology. SSRN Electronic Journal. (2016).
https://doi.org/10.2139/ssrn.2811995.
19. Di Ciccio, C., Cecconi, A., Dumas, M., García-Bañuelos, L., López-Pintado, O., Lu, Q.,
Mendling, J., Ponomarev, A., Binh Tran, A., Weber, I.: Blockchain Support for Collaborative
Business Processes. Informatik Spektrum. (2019). https://doi.org/10.1007/s00287-01901178-x.
20. López-Pintado, O., García-Bañuelos, L., Dumas, M., Weber, I., Ponomarev, A.:
CATERPILLAR: A Business Process Execution Engine on the Ethereum Blockchain.
arXiv:1808.03517 [cs]. (2018).
21. Viriyasitavat, W., Da Xu, L., Bi, Z., Sapsomboon, A.: Blockchain-based business process
management (BPM) framework for service composition in industry 4.0. J Intell Manuf.
(2018). https://doi.org/10.1007/s10845-018-1422-y.
22. Tran, A.B., Lu, Q., Weber, I.: Lorikeet: A Model-Driven Engineering Tool for BlockchainBased Business Process Execution and Asset Management. Presented at the BPM Demo
Track (2018).
23. Weber, I., Xu, X., Riveret, R., Governatori, G., Ponomarev, A., Mendling, J.: Untrusted Business Process Monitoring and Execution Using Blockchain. In: La Rosa, M., Loos, P., and
Pastor, O. (eds.) Business Process Management. pp. 329–347. Springer International Publishing, Cham (2016). https://doi.org/10.1007/978-3-319-45348-4_19.
24. García-Bañuelos, L., Ponomarev, A., Dumas, M., Weber, I.: Optimized Execution of Business Processes on Blockchain. arXiv:1612.03152 [cs]. (2016).
25. Rimba, P., Tran, A.B., Weber, I., Staples, M., Ponomarev, A., Xu, X.: Comparing Blockchain
and Cloud Services for Business Process Execution. In: 2017 IEEE International Conference
on Software Architecture (ICSA). pp. 257–260. IEEE, Gothenburg, Sweden (2017).
https://doi.org/10.1109/ICSA.2017.44.
26. Dumas, M., La Rosa, M., Mendling, J., Reijers, H.A.: Fundamentals of business process management. Springer Heidelberg, Berlin (2018).
27. Jan vom Brocke, Rosemann, M.: Handbook on business process management 1: Introduction,
methods, and information systems. Springer (2014).
28. Rosemann, M., de Bruin, T.: Towards a business process management maturity model. In:
ECIS 2005 Proceedings. p. 37. , Regensburg, Germany (2005).
29. Dutch Blockchain Coalition: Use Case - Pension, https://dutchblockchaincoalition.org/en/usecases/pension.

