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ARTICLE INFO ABSTRACT

Keywords: Blockchain and its related concept of decentral autonomous organization (DAO) is starting to influence project
Project management management. But how might project management supported by blockchain technology look like? And how
Blockchain o would such a new form change and affect traditional project management? Not many concepts have been
gzzzgtlr’:}z:fi;ltonomous organization (DAO) designed or even implemented yet. We chose an experimental framework to answer the first aspects of these

questions. We developed a Decentralized Autonomous Project Organization (DAPO) and conducted an experi-
ment to study the impact of blockchain on traditional project management. We show that such a blockchain-
based approach can support the management of simple projects. Further, a fair and clear incentive scheme
seems crucial and influences the way team members engage in the work. Also, more decentralized project
management increases the importance of social aspects-related project management principles such as team-
work, self-organization, and cultural aspects, while principles related to budget, objectives, and schedule remain

Action design research

unchanged.

1. Introduction

Project management is a complex and multidimensional activity that
is intended to work out a path toward something new (Armitage, 2002).
At the very core of the most proven (“conventional”) methods of “how to
do this successfully” there is a simple concept: “plan before doing”
(Wideman, 2009a, p. 2). But this was not successful for all types of
projects so there were, especially in recent years, a greater variety of
concepts and methods developed to ensure that projects can be carried
out successfully. Most have been invented by practitioners through
business needs or for specific circumstances' An important and ongoing
discussion is thereby the use of more traditional predictive concepts
versus recently developed adaptive methods, as well as the successful
combination of both as hybrid approaches (Hanif, 2011). Lately, the
question of what role digitalization could play in the (re)organization of
projects has also been raised more frequently (e.g., Marnewick and
Marnewick, 2022; Wu, 2022).

Recently, there have been proposals made to use blockchain as a tool
for supporting or even substituting project management (e.g., Pastor
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et al., 2018; Renwick and Tierney, 2020; Das et al., 2022). Blockchain
technology was introduced by Satoshi Nakamoto in 2008 as the un-
derlying technology for Bitcoin (Nakamoto, 2008). Since then, tech-
nology has been developed to function as a decentralized infrastructure
(Buterin, 2016) and has received attention from businesses and acade-
mies for its potential to digitalize economies and societies (Tapscott and
Tapscott, 2017; Iansiti and Lakhani, 2017; Lustenberger et al., 2021).
However, studies with respect to the role of blockchain technology in
project management remain largely either conceptual or very technical.

A very promising avenue for organizing projects differently is a
decentralized autonomous organization, or DAO (Hassan and De Filippi,
2021). Such organizations are implemented on public blockchains and
have all rules encoded. People can then interact with the DAO and are
guided to make decisions in a democratic way (Spychiger and Lus-
tenberger, 2022).

However, it is unclear how such a new blockchain-based approach
might influence and change traditional project management. In their
study on the influence of digitization on project management, Marne-
wick and Marnewick (2022, p. 9) conclude that currently “specific
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technologies are only used as a tool to assist the project manager and
project team in the day-to-day operational aspects of the project”. This
study aims therefore to investigate a new form of project management
supported by blockchain technology and to conduct experimental in-
dications, that more fundamental impacts of digitalization are reach-
able. As a benchmark for determining the differences, we have taken
traditional predictable project management. There are two research
questions for which we try to find answers:

R1. What might blockchain-supported project management look
like?

R2. How would such a new blockchain-supported project organiza-
tion affect traditional project management?

We conduct an exploratory study (see: Saunders et al., 2009) to
provide the foundation for future theory-building (Easterby-Smith et al.,
2015). To address the research questions, we apply an Action Design
Research (ADR) (Sein et al., 2011) approach.

To answer the first question, we developed, implemented, and
analyzed a DAO for project management — called a Decentralized
Autonomous Project Organization (DAPO). For the second question, we
identified nine traditional principles of project management from the
literature and used these principles to test in an experimental environ-
ment how traditional project management might be affected by a
blockchain-supported DAPO.

By answering these questions, we make the following contributions:
1) we depart from mere conceptual models and implement with the
DAPO a fully working blockchain-supported decentralized application
for project management, 2) we gather important experimental data on
how participants react to a blockchain-supported project management
environment, and 3) we analyze the implications of the use of block-
chain technology on traditional project management through well
assessed project management principles.

The article is structured as follows: In the next section, we briefly
review the background and development in project management and its
current key principles, followed by a section about the related work on
blockchain in project management and a description of the research gap.
In the methodology section, we explain the ADR approach taken in this
study and how we apply it to our work. Next, we derive nine principles
of traditional project management. Subsequently, we explain how we
designed the decentralized autonomous project management organiza-
tion used in this study. The findings present the result from the experi-
ment and the evaluations. Our discussion reflects on the findings, their
meaning, and the effects of the DAPO on traditional project manage-
ment. Finally, we draw conclusions, present limitations, and outline
future research directions.

2. Background of project management
2.1. Developments in project management

Traditionally, project management has been characterized as some-
thing finite and predictable, as “a temporary endeavor undertaken to
create a unique product, service or result” (PMI, 2017, p. 4). This
statement was strongly underpinned by the organizational research
literature over the past 50 years (Winch, 2014). The strengths of this
methodology stem from defining the concrete result and predicting all
the steps and requirements of a project before the start of execution.
However, the limitations of this procedure derive from the observation
that projects rarely follow a sequential flow and from the difficulty of
determining the requirements for a project in a stable manner. With the
publication of the agile manifesto some twenty years ago, traditional
project management methodologies were increasingly challenged by
agile methods. Agile project management has emerged as a new
approach to managing high-risk and complex projects, and has shown to
offer higher productivity and quality, as well as more efficient
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decision-making, on such projects (Salameh, 2014). Agile methods, as
well as other methods such as Lean and Six Sigma are based on concepts
of operational excellence. They focus on people, their roles and adapting
processes to improve production efficiency and product quality (Gubi-
nelli et al., 2022). In the traditional approach, the team dimension de-
pends on goal and budget and is led hierarchically, whereas in the agile
approach the team is small and dynamic but usually fixed and is led
much more by the requirements of the product, rigid cycles and
self-organization. However, agile methods also have disadvantages,
such as the difficulty of scaling or an often required physical and tem-
poral proximity of the teams. On the one hand, this has led to very
complex support structures and methodologies such as the Scaled Agile
Framework (SAFe) for large projects, and on the other hand, it sets limits
to decentralized project implementation or requires costly and complex
software tools (Barbosa, 2022). The question is therefore, if digitaliza-
tion in general and blockchain specifically could provide other options
with new opportunities for successful project management and for
innovative project-oriented organizations (Gemiinden et al., 2018). An
open research question in this context is how new technologies such as
blockchain could improve project management in decentralized orga-
nizations and how it would influence dynamic decision-making (Kock
and Georg Gemiinden, 2016; Lu et al., 2022). Answers could be found by
adapting blockchain technology, but since research and knowledge are
still scarce, we have opted to start with an experimental approach to
provide first indications of what influence and potential a
blockchain-based project organization could have on project manage-
ment. To do so, we start to compare the influence of a new design for
project management on the traditional project management methods as
a first step. As described in the methodology section later we use the key
principles in traditional project management as indicators for measuring
the influence of blockchain technology.

2.2. Principles in project management

A principle, according to the Oxford English Dictionary is: “a
fundamental truth or proposition that serves as the foundation for a
system of belief or behavior or for a chain of reasoning”. From this, we
can conclude that principles could also serve as a kind of basic
assumption for structured, rationally oriented action. Project manage-
ment, as a process of rational execution of tasks to get to a specified and
desired result, is predestined to use principles for this purpose, either by
design or by default. These principles are therefore taken by many au-
thors as “the” fundamental rules that should be followed for the suc-
cessful management of projects (among others Cleland and King, 1986;
Lichtenberg, 1989; Bing, 1994; Armitage, 2002; Wideman, 2009a/b;
Bekker and Steyn, 2008; Kelly, 2010; Little, 2011; Thompson and Wil-
liams, 2018).

Even though principles are essential in guiding activities in project
management, the literature remains inconclusive on the position,
impact, and use of such principles. While early work advocated a sys-
temic approach (Cleland and King, 1986) to facilitate understanding,
later more practical contributions made efforts to define or describe a set
of good and convincing principles for successful project management
(Bing, 1994; Armitage, 2002; Wideman, 2009a/b; Bekker and Steyn,
2008; Little, 2011). Additionally, the aspects of governance, influence
by new tools, and human factors have been given increasing attention
(Lichtenberg, 1989; Kelly, 2010; Thompson and Williams, 2018).
Broadly speaking, several project management principles have emerged,
and these are being used widely in certain sets. In the PRINCE2 standard,
principles are explicitly named and used since the revision 2009
(PRINCE2, 2022b). However, most practitioner-oriented methods and
handbooks tend to offer best practice advice in the form of “principles”.
This is reflected in the material available on the internet, where some
management-related platforms propose principles as a kind of basic
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framework for the methodologies of project management.” In the agile
world, principles are a kind of funding variables as in the Agile Mani-
festo (Beedle et al., 2001). The increasing importance of agile methods
in self-organizing teams (Hoda and Murugesan, 2016) was also a reason
for PMI to revise its standard and to add twelve principles in its newest
version (PMI, 2021). Still, there appears to be very little about corre-
sponding theories, and it seems that most principles are based on
experimental records and personal experience (Wideman, 2009a/b). As
all these examples share similarities, there is a strong assumption that
experience delivers enough evidence to use principles as guidelines. The
attempt to find “fundamental principles” or “first principles” (Wideman,
2009a/b) has been taken up by the research field in project management
but has not yet led to a conclusive result. The question of the right
principles can therefore not be answered clearly yet. However, it is
possible to identify meaningful and useful sets of principles that have
been used successfully in practice.

While such principles constitute a possible base for project man-
agement, new technological and organizational developments have the
potential to change project management itself and thereby change these
principles as well (Morris, 2012; Walker and Lloyd-Walker, 2018). This
is described as a development in three waves by Lichtenberg (1989) with
a fourth wave emerging now (Sankaran et al.,, 2022). However, the
traditional principles of the “third wave” are still widely used and valid
to most practitioners. For our second research question, we also look at
possible influences and directions of change that blockchain technology,
can bring to the defined project management principles.

2.3. Selection of an “average set of principles”

As mentioned above, it turned out that most of the established
principle-sets share many similarities — which aligns with the notion of a
best practice. Generally, the principle-sets range from about seven to
twelve different principles. From the various sets found in literature
research with a focus on established project methodologies, we selected
four based on two selection criteria: first, they had to be “traditional”,
which excluded more modern approaches like the Agile Manifesto
(Beedle et al., 2001) or the recently introduced principles of project
delivery (PMI, 2021); second, they should be widely recognized and used
by practitioners, and represent different approaches. This excluded
principles from commercial providers like Kissflow.® Based on these
selection criteria the following sets A-D were selected:

A1-A7) The principles built into the PRINCE2 standard as an example
of a long-term use in a PM standard (PRINCE2, 2022a)

B1-B8) The earlier (1994) suggestion by John Bing to add principles
to the PMI standard (Bing, 1994)

C1-C7) The principles of the Queensland Government - Department
of Transport and Main Roads (Queensland Department of Transport and
Main Roads, 2022)

D1-D11) The Governance of Project Management Principles of the
English Association for Project Management (APM, 2018)

These four traditional sets of principles (in detail see Appendix -
Table 3) were our base for identifying a set of “basic principles” that
could then be used as a comparative benchmark between traditional
project management and the project management enabled by the DAPO.
The assumption for deriving traditional project management principles
from these sets is that distilling and merging existing, well-used prin-
ciples would preserve or even improve their relevance. The goal was not
to have a perfect set, but rather a set of well-assessed traditional

2 Examples are: Kissflow, a platform with tools for “better workflow” http
s://kissflow.com/project/project-management-principles/(accessed 22/02/16)
or Wrike, another work management platform https://www.wrike.com/projec
t-management-guide/faq/what-are-the-principles-of-project-management/
(accessed 22/02/16).

3 https://kissflow.com/project/project-management-principles/.
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principles. Subsequently, we merged the sets and derived nine tradi-
tional project management principles presented in Table 1, which serve
as benchmarks or change indicators for further analysis. These distilled
principles summarize previous (and contemporary) best practices of
project management within the framework of waterfall methods.

3. Blockchain in project management: related work

With the success of the first blockchain “Bitcoin”, the underlying
blockchain technology began to attract attention and ultimately became
heralded in the business world as “the trust machine” (The Economist,
2015). Looking at blockchain technology from an organizational
perspective, authors started to highlight the tremendous disruptive po-
tential it could bring to society: a secure platform, where people and
organizations can store and exchange value without the need of in-
termediaries (Iansiti and Lakhani, 2017; Tapscott and Tapscott, 2017;
Casey and Vigna, 2018). Within this idea of the “internet of value”, two
features of blockchain technology came into focus: first, the possibility of
storing and transacting “real-world” value on the blockchain, and sec-
ond, the ability to store and run whole programs on the blockchain. The
first feature refers to the tokenization of assets like real estate (Kona-
shevych, 2020; Baum, 2021), equity shares (Roth et al., 2021) or art-
works (Lotti, 2019), which actually implies that certain rights (e.g.,
ownership, a vote) to perform an action (e.g., selling, voting) on an asset
are transformed into a transferable but non-fungible data string
(“token™) on the blockchain (Rozas et al., 2021). The second feature is
related to the older concept of “smart contracts” (Szabo, 1996), and
refers to computer programs running on the blockchain that can auto-
matically execute a set of predefined functions when triggered by an
event (Buterin, 2016).

In their recent study about the implementation of blockchains for
projects and project management, Lu et al. (2022) aim to provide a tool

Table 1
Nine traditional project management principles.

No.  Principle Short Form Based on

P1 The project must be clearly The project must be B1; C6; D4
defined best by the help of a clearly defined
standard like the PMBOK.

P2 There must be a single leader There must be a single B2; C4; D1
(project manager) as a single leader
point of responsibility.

P3 There must be an informed and There must be supportive ~ A5; B3;
supportive management body management C7; D6
that delegates appropriate
authority to the project manager.

P4 There must be a dedicated team There must be a A3; B4;
of qualified people with clearly dedicated team C1; D2
defined roles to do the work of the
project.

P5 The project goal and the resulting ~ The project goal must be ~ A6; B5;
products must be clearly defined.  clearly defined C2; D7
Measures of success must be pre-
determined along with the
priorities of the stakeholders.

P6 There must be an integrated plan There must be an A4; B6;
by stages, including authorization  integrated plan C3; C5;
points, appropriate methods, and D3; D5
controls, that outlines the action
required to reach the goal.

P7 There must be a schedule There must be a schedule  B7; C6
establishing the time goals of the
project.

P8 There must be a budget of costs There must be a budget Al; B8; C6
and/or resources required for the
project.

P9 The organization fosters a culture ~ The organization fosters A2; D10

of improvement, trust and of
frank internal disclosure of
project information.

a culture of transparency
and trust
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for practitioners to select the right blockchain to enhance the project’s
value delivery. Through an in-depth screening of the literature, the
authors developed a multicriteria decision matrix to provide a block-
chain specification set. The link to project structures and project man-
agement was established through a semi-hypothetical case study about
construction industry projects. The reason for this auxiliary construct
was that the authors found it difficult to substantiate their matrix for
real-world project management due to its novelty and the lack of
existing literature or case studies. These difficulties in applying block-
chain technology in real-world projects and the selection of the con-
struction industry as a hypothetical case should come as no surprise,
firstly because much of the current literature on blockchain in project
management takes a very conceptual and theoretical approach (e.g.,
Pastor et al., 2018; Renwick and Tierney, 2020; Das et al., 2022), and
secondly because most of the project management literature is con-
cerned with the application of blockchain in the construction industry
(e.g., Dasetal., 2019; Hargaden et al., 2019; Hewavitharana et al., 2019;
Duan et al., 2021; Ni et al., 2021). Others, like Amoah and Oh (2021)
and Luong et al. (2021), have developed blockchain-based applications
for the management of projects from a technical perspective, which
again have never been tested or applied to real-world cases. However,
most of these authors generally identify a broad potential for the
application of blockchains in project management. For example, Ren-
wick and Tierney (2020) conclude after interviewing a practicing proj-
ect manager that a blockchain-supported project management system
could offer significantly better performance in respect to (i) trans-
parency, (ii) control, (iii) dynamic status updating, (iv) incentives and
(v) trust. In their recent literature review, Sonmez et al. (2021) further
revealed that the perceived potential of blockchain in project manage-
ment falls into the four main categories of (i) building trust, (ii)
enhancing communication, (iii) reducing disputes and claims, and (iv)
preventing fraud. Finally, El Khatib et al. (2021) conclude based on a
case study analysis that thanks to its secure, auditable, and transparent
way of recording and transferring data, blockchain can help to improve
(i) cost management, (ii) processes automation, (iii) transparency, and
(iv) stakeholder communications in project management. In summary,
the most claimed potentials of blockchain are the creation of trust and
transparency within a wider system of social actors, as all the other
stated benefits are somewhat side effects of these two key benefits.

However, most of the literature on blockchain in project manage-
ment is still very conceptual or technical and therefore the propagated
benefits of enhancing trust, transparency, efficiency, and communica-
tion just theoretical. There is a pronounced lack of research focusing on
blockchain-based decentralized applications (dApps) in real-world
project management use cases. In particular, the research community
has not produced any work about the role of DAOs as a specific category
of dApps in project management.

With our study we would like to contribute to this knowledge gap by
analyzing how the existing project management methodology could be
reinforced and influenced by a blockchain-supported system and bring
new insights into one of the main research gaps in project management
and blockchain: the role and impact of blockchain technology in the
management of real-world projects.

4. Methodology
4.1. Research design

Based on the theoretical lens introduced above, we conduct an
exploratory study (see: Saunders et al., 2009) to assess a new phenom-
enon and to find new insights by answering a specific research question
on how blockchain technology affects traditional project management.
This initial study can thereby provide the foundation for future
theory-building (Easterby-Smith et al., 2015. To produce initial evi-
dence on the implications of blockchain technology for the classic
project management principles, this paper uses an experimental setting
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guided by an Action Design Research (ADR) approach (Sein et al., 2011).
By this, we link the theory with practical results to examine the key
opportunities and challenges that blockchain technology presents for
project management.

4.2. Research method

ADR is according to Sein et al. (2011) a design research method that
simultaneously aims to build innovative IT artifacts in an applied
context and to learn from the intervention by addressing a problematic
situation. Following ADR, the research process was divided into four
methodological stages of (i) problem formulation, (ii) building, inter-
vention, and evaluation, (iii) reflection and learning, and (iv) formal-
ization of learning.

4.2.1. Stage I: Problem formulation

We conducted a literature review (Vom Brocke et al., 2015) using a
keyword search on EBSCO, ScienceDirect, Scopus, Web of Science, and
Google Scholar and applied forward and backward searches to expand
the number of articles. We searched mainly within three combinations:
by Project Management Principles we were able to identify the most
important project management principles referred to in the literature.
By Blockchain & DAOs, we got an overview of the state of the art of the
combination of these technologies, as well as some guidelines for the
design of the DAPO. Eventually, the combination of the two fields Project
Management & Blockchain revealed the potential of blockchain applica-
tions for project management and exposed gaps in current research.

4.2.2. Stage II: Building, intervention, and evaluation

To determine the impact of organizational change through the use of
the DAO, we used certain project management principles as change in-
dicators. Based on the literature review from stage I, we identified
several sets of traditional project management principles. We did not
start from the possible shortcomings of existing principles but rather
focus on their usefulness or adaptability in the different environments of
a DAPO. That is the reason to select an “average set” of principles.
Therefore, we identified in the first step four well-established traditional
project management principle sets. These sets were our base for iden-
tifying in the second step a condensed set of “basic principles” that could
then be used to measure the effects of the DAPO on traditional project
management. To explore the influence of blockchain technology on
traditional project management, we looked at a specific application in
this field: a decentralized autonomous organization (DAO). For that
purpose, we designed and implemented a DAO for project management
(a Decentralized Autonomous Project Organization, or DAPO) on the
test network of the Ethereum blockchain. Ethereum is an open, per-
missionless blockchain that provides a decentralized infrastructure for
DAOs.* This DAPO’s purpose consisted of organizing projects and
providing a new form of decentralized project management. For the
design, we used the features of DAOs identified in the literature review
in Stage I to define the traits of the DAPO. For the implementation, we
followed the general best practices for blockchain applications.

To evaluate the DAPO, an experiment with 31 students at a Uni-
versity of Applied Sciences in an elective module was conducted. The
participants were between 20 and 30 years old and had already some
experience with project management. The main purpose of the DAPO
was to manage the collaborative innovation of a new business concept
for a blockchain startup. In this sense the DAPO organizes an innovation
project, in which new ideas are continuously developed, evaluated,
selected, prioritized, and implemented (Tidd and Bessant, 2020) — and
this in a decentralized way, as no central authority is evaluating,

4 To learn more about Ethereum, the authors recommend the book
“Mastering Ethereum” by A. M. Antonopoulos & G. Wood that is freely avail-
able online: https://github.com/ethereumbook/ethereumbook.
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selecting, and prioritizing the developed ideas but rather the students
themselves. The students were therefore assigned the task of coming up
with a business concept for a blockchain startup over the period from
October 11, 2021, to December 20, 2021. The project was divided into
five consecutive work packages: 1) idea, 2) business plan, 3) token
design, 4) go-to-market strategy, and 5) smart contract code. Each of
these work packages had a deliverable that the students needed to hand
in to the DAPO. They were free in the formation of project teams and
could switch groups between the five work packages. As known from the
dynamic decision-making process in managing innovation projects
(Kock and Georg Gemdiinden, 2016) the participants voted after each
work package on the best submission, selecting the winning concept that
served as a basis for the subsequent innovation phase and work package.
The goals of this experiment were to observe how the participants would
cope with a blockchain-based DAO that takes over the project man-
agement, how such a setting affects the deliverables, and whether a
DAPO enables self-organization. This experiment also allowed us to
study the implications of such an approach on traditional project man-
agement principles.

4.2.3. Stage III: reflection and learning

The evaluation of the experiment was multi-faceted. We observed
the experiment closely, and this gave us direct insights into the partic-
ipants’ behavior (Baker, 2006). We designed and conducted a survey
(Beatty et al., 2019) ex-ante and ex-post to study whether the participants
perceived the project management principles differently. The survey
had 18 questions and was conducted on October 11, 2021 (before the
experiment started) and again on December 22, 2021 (after the exper-
iment). In the surveys, the participants had to assess the importance of
the nine principles on a 5-point Likert scale. We used the
Wilcoxon-signed rank test to check for significant changes in the
importance score (before vs. after the experiment). Additionally, on
November 11, 2021, we assessed the DAPO with the participants in a
focus group discussion (Liamputtong, 2011), which we used to collect
further impressions from the participants. The participants were asked
to discuss the fairness of the DAPO, the ways how they collaborated
among each other, their decision-making approaches, their perception
of the process, and improvement suggestions.

4.2.4. Stage IV: formalization of learning

We generalized the findings of the DAPO from a DAO-specific setting
to a general one for blockchain technology supporting traditional proj-
ect management. By this, we show how blockchain technology might
affect traditional project management. In the paper, the effects on the
principles of traditional blockchain technology are discussed in light of a
general setup.

5. Designing a Decentralized Autonomous Project Organization
5.1. Features of a decentralized autonomous organization

With the establishment of smart contracts based on blockchain, the
emergence of decentralized autonomous organizations (DAO) was only
a matter of time. The basic idea behind DAOs is that the assets and
governance of an entire organization are encoded in smart contracts and
deployed on a public blockchain (Buterin, 2013). For some this also
implies that DAOs “run without any human involvement” (Larimer,
2013); however, most authors still agree that DAOs depend on the
(voluntary) interaction and participation of people (e.g., El Faqir et al.,
2020; Hassan and De Filippi, 2021). For Hsieh and Vergne (2017) “in-
ternal stakeholders” are needed to operate, manage, and evolve the DAO
through a democratic consultation process. Also, Faqir-Rhazoui et al.
(2021) highlight that the governance of DAOs relies on some form of
voting by the DAO members and incentives are needed to keep its
members aligned with the DAO’s overall objectives (Spychiger et al.,
2022). Braun and Hausle (2022) further emphasize that the members
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remain anonymous and can join and leave the DAO at will, without
requiring permission. However, it is the governance of DAOs that has
given rise to the most debate and concern in the literature. Atzori
(2015), for example, highlights the need for central authorities to co-
ordinate in society as a prerequisite for democratic governance. The
analysis by Rikken et al. (2019) leads to the further conclusion that due
to the lack of clear responsibilities and accountabilities within a network
of anonymous participants, the swift decision-making and execution of
governance can lead to significant problems. Particularly in crisis situ-
ations, it is often observed that decisions done purely on the blockchain
infrastructure, and its encoded rules (smart contracts) soon give way to
decisions made “off the chain” through more traditional communication
channels and between a limited number of stakeholders (see, for
example, the DAO Hack (DuPont, 2017). Reijers et al. (2021) therefore
distinguish between the on-chain and off-chain governance of DAOs. A
similar conclusion is also found in Ziolkowski et al. (2020), which an-
alyses a study of three popular DAOs (Aragon, Tezos, and DFINITY).
They found that the three DAOs rely heavily in their development on
central actors acting as gatekeepers, fund administrator, or specific
knowledge holders, and concluded that rather than a set of autonomous
and encoded rules (smart contracts), DAOs are “socio-technical ecosys-
tems consisting of mutually dependent parties”.

What exactly constitutes a DAO and what the governance of such
DAOs looks like has not yet been defined and needs further research.
Nevertheless, we can summarize some specific DAO features based on
the literature discussed thus far:

5.1.1. Smart contract

At least some governance aspects (e.g., decision-making, contract
executions) of the DAO should be encoded and autonomously executed
if triggered (on-chain governance).

5.1.2. Public/Permissionless Blockchain
To benefit from the six blockchain properties listed above, a DAO
needs to be based on public and permissionless blockchain.

5.1.3. People interaction

A DAO needs to coordinate some sort of human interaction in a
decentralized and autonomous manner. This implies that human inter-
action should be based on smart contracts on a public blockchain.

5.1.4. Democratic consultation/voting Process
A democratic consultation and/or voting process based on smart
contracts on a public blockchain is part of the DAO.

5.1.5. Anonymity

Participation on the DAO and its process of the DAO should be
completely anonymous. There is no need to provide a specific real-world
identity to participate.

5.1.6. Fluent membership

There is no need to apply for participating and/or leaving the DAO. If
someone is complying with the encoded rules (e.g., holder of a specific
token, staking of tokens, etc.), participation is granted autonomously by
the smart contracts of the DAO.

5.1.7. Incentives

In a system without a central authority, incentives keep the members
of a DAO aligned and provide some steering mechanisms. They may
reward actions that contribute to the objectives of the DAO and are often
implemented through coins.

5.1.8. Socio-technical system

As DAOs are still socio-technical systems and in a complex interac-
tion with the outside world, some form of transparent, publicly open and
decentralized off-chain governance mechanism will be needed.
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5.2. Design choices

In the following, we briefly outline the specific characteristics of the
DAPO based on the framework of the eight DAO features and give some
explanation for the specific design choices we made.

5.2.1. Public/permissionless blockchain

We opted for the Ethereum network, since it is very well documented
and provides a rich set of tools for development. While an imple-
mentation on the mainnet would not have been feasible due to the high
fees, the Ropsten testnet offers the same functionalities without any fees.
Ropsten lacks the security of the mainnet, but we did not need this se-
curity for our research purposes.

5.2.2. Smart contract

For the technical setup of the DAPO, we implemented two smart
contracts in Solidity: ProjectGenerator.sol and TaskGenerator.sol. The
first smart contract allows anyone to set up a project, define the workers
involved, and become the project sponsor. The second smart contract
allows the project sponsor to define all the tasks and the deliverables for
the project fulfilment. It also incorporates the logic for all the manage-
ment of the project, e.g., the deadlines, the voting process, and the
rewards.

5.2.3. People interaction

The workers (in this case single students and student-teams) used a
webpage interface, which allowed for easy interaction with the smart
contracts. Furthermore, Metamask and the web3.js package were
required for creating this interface between the webpage and the DAPO.
For the interaction, the students used a simple form to upload docu-
ments and cast votes on submissions made by others.

5.2.4. Democratic process

Within the DAPO, the workers could state their opinion on the sub-
mission created by other groups/individuals. This voting process
allowed access to the collective wisdom to identify the most promising
submission made to a project. Not yet included was the option to make
own proposals from the worker’s side (like e.g., stockholder’s gover-
nance, see Darabseh and Pocas Martins, 2022).

5.2.5. Anonymity

The workers needed to open an account on the Ropsten testnet and
provided this address to the DAPO. Once registered, they were allowed
to submit and participate in the decisions. Their participation was
almost anonymous, as only their public address appeared on the
blockchain when they conducted a transaction. However, the real
identities were known to the project sponsor.

5.2.6. Fluent membership

In a true DAO, members are free to join and leave at any time.
However, in the DAPO, this was limited and reflected the framework
conditions of a student class or even a company with binding employ-
ment contracts. So, it was up to the project sponsors to designate team
members, here called workers.

5.2.7. Incentives

There were some coins as incentives to align the interests of all
participants, e.g., the workers were rewarded if they voted on a sub-
mission or if they voted for the majority. However, they currently had no
possibility to change this incentive scheme by any means. Although such
governance mechanisms are critical to the development of a DAO over
time (Braun and Hausle, 2022), in the interest of simplicity we have not
included elaborate governance mechanisms in the DAPO.

5.2.8. Socio-technical system
The website of the DAPO clearly stated the rules and all information
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on the DAPO in a transparent way. Furthermore, how the coins from the
DAPO would be translated to real-world assets (e.g., grades, in the case
of students) was also clearly defined. Additionally, to form teams and
work together the workers needed to collaborate and communicate with
each other outside the DAPO. Therefore, there was still room for a lot of
off-chain activities between the workers that needed to be performed
based on their social capabilities and within their social network.

5.3. The Decentralized Autonomous Project Organization

Based on the design choices introduced in the foregoing, the DAPO
was implemented on the Ethereum testnet. Fig. 1 shows the interaction
of the project sponsor and the workers with the DAPO.

The project sponsor initiated a project by providing the project
definitions to the DAPO. This encompassed the project name, the project
description, the tasks, the task description, and the timeline. The current
design of the DAPO allowed only for straightforward waterfall projects
that consist of five tasks, each depending on the outcome of previous
tasks. However, this was enough to study the initial implications for the
principles of project management. Furthermore, the project sponsor also
assigned workers to the project. Once this initial setup was completed,
the project started within the pre-defined timeframe. Each task had
thereby a fixed start and end date, whereby the workers could upload
their task contribution and vote on the contributions of the other works.
Fig. 2 shows this general process steps and flow for each task. The
workers could contribute to a task within the project either as in-
dividuals or in a group. They could upload their submission to the DAPO
within a pre-defined time window. After the submission phase had
passed, the workers would have time to vote on the best submission for
the current task. When the voting was closed, the submission with the
most votes would be the basis for the next task. The DAPO issued coins to
workers to reward them for contributing to the project. These incentives
were intended to align workers’ actions so that the project could benefit.

The DAPO incentivizes the following actions:

- Uploading a submission

- Voting on a submission

- Voting for the winner

- Receiving votes

- Winning the vote for the submission

While the first two actions incentivize simple participation in the
project, i.e., you receive some coins if you work on a task and if you
participate in the democratic voting process, the last three actions target
different objectives. Rewarding votes for the winning submission in-
centivizes participants to think about what the majority will perceive as
the best submission. The intention was, therefore, to get participants
thinking objectively about what the others will perceive as the best
submission and vote accordingly. Theoretically, this mechanism should
select the best submission for a task and incentivizing the reception of
votes and the winning of the voting process should increase the general

finished project

Project
Sponsor

Workers

coins

Fig. 1. Interaction of the DAPO with its Environment.
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Fig. 2. Process steps and flow for each project task in the DAPO.

quality. While the participants may collect some coins by providing a
submission, they stand to gain even more coins with a high-quality
submission.

5.4. Experimental Instantiation

For the experiment, we instantiated a version of the DAPO with the
following parameters:
Rewarding scheme:

- Uploading a submission 5 coins

- Voting on a submission 3 coins

- Voting for the winner 2 coins

- Receiving votes 1 coin per vote

- Winning the vote for the submission 5 coins

Furthermore, the following rules were added:

- The workers can only submit one immutable submission per task.

- The same submission cannot be submitted twice for a task.

- The maximal group size is six.

- The voting is open for 1 day.

- A worker has only one vote per task.

- A worker cannot vote for his own submission.

- If some submissions receive the same number of votes, the winner is
the one that was submitted first.

In the experiment, we measured project management performance.
The project consisted, as presented in Table 2, of five tasks with the goal
of creating a concept for a blockchain startup. The project was therefore
a business development project. Each task had a starting date, an
encoded deadline, and a clearly defined expected deliverable. In Task 1,
the goal was to come up with an innovative idea for a blockchain startup
and to screen the market for similar ideas. Also, the workers needed to
explain why their idea was different. In Task 2, they needed to create a
business plan explaining the strategy, the customers, and the financials
of the startup. In Task 3, the token design tied to the business case had to
be elaborated based on what kind of token the startup would use, its

Table 2
Setup of the five Tasks in the DAPO.
Task  Name Deliverable Start Deadline
1 Basic idea + Market Pdf (max.2p)  10.11.21  16.11.21
Analysis 20:00
2 Business plan Pdf (max. 2 p) 17.11.21 23.11.21
20:00
3 Token design Pdf (max.2p) 24.11.21  30.11.21
20:00
4 Go-to-market strategy Pdf (max.2p) 01.12.21  07.12.21
20:00
5 Smart contract code Pdf 08.12.21 19.12.21
20:00

supply, and its usage. In Task 4, the workers developed a go-to-market
strategy to explain which markets the startup would enter and how.
Ultimately, in Task 5, a part of the idea had to be technically imple-
mented by coding smart contracts.

6. Findings
6.1. Experimental outcome

The students who participated in the experiment submitted a total of
56 submissions. While for the first task, they handed in 12 project ideas,
for the subsequent tasks there were in all cases 11 submissions. Almost
all students participated in the voting process every time. Overall, the
DAPO issued and distributed 1916 coins to the students. The highest
coin score was 84, whereas the lowest was 31. Additionally, we observed
that the thirteen students who received the most coins won at least one
task, whereas the six that received the fewest coins all missed at least one
submission.

The DAPO was able to manage and coordinate the whole project by
itself, without any intervention from the lecturer. The students self-
organized themselves in groups, decided individually on the submis-
sion (by voting), and built every subsequent task on top of the previous
one. This means that the DAPO allowed for a dynamic path in the project
that led to a high-quality product. While not all submissions were of high
quality, the submission with the most votes in every task was always of
high quality. Thus, in the end, the DAPO was able to organize, govern,
and manage the project in a very decentralized fashion fostering a high
degree of self-organization, with nonetheless a qualitatively good
deliverable for every task. Furthermore, the concept of a blockchain
startup that emerged was very satisfying to the lecturer (project
sponsor).

6.2. Evaluation

6.2.1. Survey results

The results of the ex-ante and ex-post surveys with respect to the
importance of each of the nine principles produced several observations:
First, as presented in Fig. 3, while the students attributed principle P5
(The project goal must be clearly defined) the highest average perceived
importance before the experiment (4.62) the average perceived impor-
tance of P4 (There must be a dedicated team) was ranked first, with (4.40),
after the experiment. The importance of both principles changed (P5
decreased, P4 increased) significantly at the 5% significance level
(Wilcoxon-signed rank test). Second, besides P4 and P5, only two
further principles out of the nine saw a significant change as well, both
by increasing their perceived importance: these were P3 (There must be
supportive management) and P9 (The organization fosters a culture of
transparency and trust). Third, the three principles with a significant
increase in importance for the students after the experiment with the
DAPO (P3, P4, P9) can be classified along with P2 (There must be a single
leader) as more “social aspects-related” principles in comparison to the
other five principles (P1, P5, P6, P7, P8), which are mainly “project
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Table 3
Four Sets of traditional Project Management Principles.
SET A B C D
PRINCE2 Bing, J. Queensland Government - Governance of Project Management Principles
Department of Transport and Main (APM)
Roads
Link https://www.prince2.co https://www.pmi.org/learning/librar https://www.tmr.qld.gov.au/busin https://www.apm.org.uk/media/26444/direct

m/de/blog/the-7-princip y/pm-project-management-principles

les-themes-and-processes-of-p -3400
rince2

Principles  Al. Continued Business B1. There must be a project as defined
Justification in the PMBOK, and not just a task or

an ongoing activity.

B2. There must be a single leader
(project manager), one who is
experienced and willing to take
responsibility for the work.

B3. There must be an informed and
supportive management that
delegates appropriate authority to the
project manager.

B4. There must be a dedicated team of
qualified people to do the work of the
project.

B5. The project goal must be clearly
defined along with the priorities of the
“shareholders.”

A2. Learn from Experience

A3. Define Roles and
Responsibilities

A4. Manage by Stages

A5. Manage by Exception

A6. Focus on Products B6. There must be an integrated plan
that outlines the action required in

order to reach the goal.

B7. There must be a schedule
establishing the time goals of the
project.

B8. There must be a budget of costs
and/or resources required for the
project.

A7. Tailor to the Environment

ess-industry/OnQ-Project-Managem
ent-Framework/OnQ-project-go
vernance/Principles

C1. Both customer and team must be
committed to the project

C2. Measures of success must be pre

determined

C3. Planning — first plan, then do

C4. Single point of responsibility

C5. Procedures must be established
before work commences

C6. Trade-off — scope, time, cost
and quality must be mutually
consistent and attainable

C7. Management must provide an
informed and supportive
environment

ing-change-sample-chapter.pdf

D1. The board has overall responsibility for
governance of projects.

D2. The roles, responsibilities and performance
criteria for the governance of project management
are clearly defined.

D3. Disciplined governance arrangements,
supported by appropriate methods and controls,
are applied throughout the project life cycle.

D4. A coherent and supportive relationship is
demonstrated between the overall business
strategy and the project portfolio.

C5. All projects have an approved plan containing
authorisation points at which the business case is
reviewed and approved. Decisions made at
authorisation points are recorded and
communicated.

D6. Members of delegated authorisation bodies
have sufficient representation, competence,
authority and resources to enable them to make
appropriate decisions.

D7. The project business case is supported by
relevant and realistic information that provides a
reliable basis for making authorisation decisions.
D8. The board or its delegated agents decide when
independent scrutiny of projects and project
management systems is required, and implement
such scrutiny accordingly.

DO. There are clearly defined criteria for reporting
project status and for the escalation of risks and
issues to the levels required by the organisation.
D10. The organisation fosters a culture of
improvement and of frank internal disclosure of
project information.

D11. Project stakeholders are engaged at a level
that is commensurate with their importance to the
organisation and in a manner that fosters trust.

structure-related” principles.

6.2.2. Focus group

Half of the participants perceived the DAPO as fair, while the other
half perceived the DAPO as unfair. The participants who argued that the
DAPO is fair emphasized the democratic process, the anonymity, and
that high-quality work was generally recognized in the voting process.
The participants who felt unfairly treated criticized the winner-takes-it-
all approach, possible collusion (even though there was no evidence that
this was happening), and that the voters have been persuaded by aspects
other than the content, e.g., the design of the submission. In response to
questions on how the participants decided in the voting process, 92%
answered that they had opened and (at least partially) read the sub-
missions, 8% decided by only looking at the title, and nobody decided
randomly. Additionally, 12% found working with the DAPO very
motivating, for 24% it was frustrating, and for the majority (64%), it was
neither positive nor negative. Also, only 2 students changed groups over
the course of the five tasks, the rest of the teams kept their constellation
over the course of the project. In general, some of the participants very
much liked the concept, while others suggested improvements. The
group suggested adaptions of the incentive system. The participants
proposed schemes that distribute coins according to the rank of the

submissions instead of only rewarding the winner. Furthermore, a
customized submission format should be provided to avoid that the
design rather than the content wins votes. Also, possibilities to build on
own ideas should be given in the DAPO such that multiple projects can
be pursued.

7. Discussion

As a result, the entire, admittedly still simple, project was managed
during its execution without any central intervention. The students
(project team members, aka workers) organized and managed them-
selves over the DAPO very much in an autonomous way. In line with the
literature (e.g., El Faqir et al., 2020; Hassan and De Filippi, 2021), the
DAPO took over the role of a “central” decision-making authority,
whereby the main structural project management decisions were enco-
ded before the start of the project (e.g., objectives, task description,
deadlines, incentives, voting procedures, payouts, etc.). Also, in accor-
dance with the literature, other decisions were made during the project
by the workers themselves based on a democratic voting system and
their social abilities to organize themselves within their group and social
network. The sponsor had an automatically updated ongoing overview
and control. Therefore, from a feasibility standpoint, the experiment was
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Fig. 3. Results of ex-ante and ex-post surveys.

a great success because it showed that blockchain-based DAO features
derived from the literature allowed us to establish a functional Decen-
tralized Autonomous Project Organization. This DAPO could manage a
project very efficiently by automating and minimizing the overhead for
project management. Also, the technical features of the DAPO that were
implemented worked very well during the experiment, without any need
for technical intervention. All tasks were completed, and the students
contributed their work at a good level of quality. As this was an exper-
imental setting, the complexity of the project was relatively low and the
interaction with stakeholders was very limited. Nevertheless, we were
able to identify some trends and gain some interesting insights regarding
the impact of a DAPO on the principles of traditional project
management.

7.1. Growing importance of off-chain teamwork

From the outset of the project, it is remarkable that the students gave
the lowest average importance score of all principles both at the
beginning and at the end of the experiment (2.8 and 3.1, respectively) to
the principle 2 ‘There must be a single leader’. This could imply that the
students were already very much used to working in groups and did not
really believe that there is a need for a “single responsible leader” to be
successful in projects. To them, teamwork seems much more important
than trust in a single leader. This view is supported by the high impor-
tance of P4 ‘There must be a dedicated team’, which even significantly
increased during the project. This increase in the importance (from 3.9
to 4.4) of a dedicated team to successfully deliver a project can be
explained by the fact that most of the “real” project work was still done
in a traditional, off-chain environment in interaction with the social
network. This implies that in line with the literature about DAOs (e.g., El
Faqir et al., 2020; Hassan and De Filippi, 2021) the qualification and the
social abilities of each team member as well as a clear off-chain defini-
tion of each role were still very important aspects within the DAPO.
Especially since registration and voting of the individual work were very
much code-based and automated, there was also no room for failure or
excuses (like a task being delivered late). Furthermore, as the team
composition was not fixed, each student also knew from the beginning
that he/she could be excluded from the team at any time in case his/her
performance was not good enough. This could have given the students
an even greater dedication to the team and less opportunity for “free
riders”. In any case, the freedom of work distribution within the tasks is
greatly increased, which has been found to be important for future of

work in project teams (Hanif, 2011) We could therefore speculate that
by implementing blockchain-based project management the importance
of teamwork even grows.

7.2. Novelty needs support

In a DAPO environment, the management of the project seems to be
divided into two parts: one with a strong structure with specifications
and processes, and another with greater demands on self-organization.
Based on the literature (e.g., El Faqir et al., 2020; Hassan and De Fili-
ppi, 2021), one could expect in this situation lower importance to be
placed on management support due to the self-organization aspect.
However, our results demonstrated the opposite by increasing impor-
tance of P3 ‘There must be supportive management’ (from 3.1 to 3.7), and it
seems that the novelty of the process demands more support from the
management. This has aspects of collaborative leadership style in agile
project management (Salameh, 2014) but also shows new aspects. For
example, it became apparent that owing to the automation of the DAPO,
workers need to be familiar with the new decentralized approach and
the pre-coded rules (e.g., no late hand-in possible), as otherwise, some
potential for frustration arises. As only 12% of the participants found the
DAPO motivating, there might be some additional factors relevant to the
students that are not reflected in the current DAPO setting and that need
additional support. In particular, a winner-takes-it-all scheme seemed to
be demotivating, as the participants could not follow up their own ideas.
There are certainly potential improvements in the parametrization of
the DAPO, especially in the incentive system which was not received
well by all students.

7.3. DAPO overtakes structure and procedures

In this experiment, the project sponsor predefined the five project
tasks, the expected content of each task, and the procedural structure of
the project. However, the “measures of success” were defined at the end
by the votes of the project team members (students) as internal stake-
holders on the uploaded reports. From this perspective, it makes sense
that within this DAPO design for the students the fifth principle “the
project goal must be clearly defined” would seem less important because
they could influence the product’s outcome and measures of success. In
fact, in our experiment, this fifth principle was the only one that
significantly lost importance for the students (from 4.61 to 4.17),
although its importance was still rated relatively high. Furthermore, by
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looking at the other more structural and procedural project management
principles P6 (integrated plan), P7 (schedule), and P8 (budget), we
could see that all of them are not highly ranked from the outset of the
project and did not gain any more importance for the students. As stated
in the description of the experiment, the DAPO itself was very strongly
fixed in terms of time constraints. If we take the triple constraint of time,
scope, and cost, the experiment did compromise on the scope, as the
quality was only measured relatively (by voting). However, as the
experiment showed, the DAPO could deliver a high-level project result,
which again would support the traditional principle that successful
projects need to have an integrated plan and a clear schedule. Addi-
tionally, in our experiment there was no project budget as such; only the
cost of the incentive system was measured in a kind of money (tokens).
However, the number of tokens issued and distributed over the project
span was very much fixed and could be budgeted from the beginning
which would be in line with an agile approach. P8 could be well
implemented in a DAPO, as it is up to the project sponsor to define the
amount (and therefore value) of the issued tokens throughout the
project. By directly coupling operations with token disbursement, a
DAPO shows promise for monitoring budget utilization directly with
work package fulfillment. That would point to other and perhaps
simpler ways for the process-mapping and prioritizing compared to
those used by established project management methodologies such as
PMI (2017, 2021), IPMA (2018), Prince2 (2022a, b), or corresponding
software development approaches (Barbosa, 2022).

As mentioned already in the Findings section, we could observe that
the principles that gained importance (P3, P4, P9) all focus on social
aspects of project management, while the other principles that did not
move or decreased in importance for the workers can be classified as
structural aspects of project management. It seems that during a project
supported by a DAPO, the social aspects are perceived as increasingly
more important in comparison to the structural aspects of project
management. Obviously, the DAPO copes very well with the more
structural and procedural aspects of traditional project management
(P1, P5, P6, P7, and P8). It seems that while the DAPO framework
explicitly calls for a precise definition of all these structural aspects at
the beginning to be implemented directly on a blockchain, these fade
into the background and make social aspects appear more important.
This would also be an interesting feature in the design of innovative
project-oriented organizations (Gemiinden et al., 2018).

7.4. Enhanced transparency and trust

The survey revealed that the importance of principle 9 (“the orga-
nization fosters a culture of trust and transparency”) increased signifi-
cantly during the experiment with the DAPO (from 3.6 to 4.1). In our
opinion, this increase in importance could be directly attributed to the
experience the students had with a decentralized autonomous organi-
zation. They were interacting with each other over blockchain-based
smart contracts and therefore, all interactions were transparent and
independent of any “unjustified” intervention by a superior entity like a
project manager or sponsor. In the DAO literature this is revered as a
‘censorship-free’ environment (see: Buterin, 2016). The students had full
transparency into the other teams’ performances and could even classify
(vote) as a community transparently and directly the best performance.
This democratic characteristic of the DAPO was also the most frequently
mentioned positive aspect of the experiment. Overall, our concrete
implementation confirmed the performance claims of Renwick and
Tierney (2020): The DAPO made the whole process transparent (i) and
gave more control to the workers (ii). Throughout the project, the status
of the project was dynamically updated (iii). The DAPO also gave good
incentives (iv) through the issuance of tokens. All of this enhanced the
trust (v) in the process as everything was done in a pre-defined and
decentralized fashion.
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7.5. Potential implications for project managers

Looking at the implications of our findings for practitioners, we can
assume that social skills and competencies are becoming more important
in project management due to the digitalization. This mainly as new
technological innovations like decentralized autonomous organizations
are able to take over structure in projects, but not social aspects. Addi-
tionally, our results indicate that self-organized teamwork tend to be
more important than direct command and control by a single project
leader. This further strengthens the aspect that social skills and com-
petencies like motivating team members, sensing team spirit and atti-
tudes, or mediating team conflicts are becoming in the future even more
important for successful project managers and team members than
today. Selecting the ‘right’ team members at the beginning of a certain
project will therefore be a crucial task for any project organizations and
stakeholder. The aspect that team members have a say in this crucial
project phase and can even select their own team members can be in our
opinion a very effective and efficient approach in practice to get the
commitment of everyone. In this regard, an open and dynamic team
composition is another practical method that can help ensure that all
team members are fully engaged in the project team, as free riders can be
excluded by the team itself.

Another aspect that became clear is the importance of transparency
and trust in fair evaluation and compensation of team as well as indi-
vidual performance, especially in the light of self-organized teams. In
this regard, a blockchain-based DAPO can create an environment where
transparency and trust are technically guaranteed. However, it is
evident from our study that the definition of "fair" is difficult in practice
and cannot be solved technically, but rather must be negotiated be-
forehand with all stakeholders involved. The results at least suggest that
an overly competitive payout system such as winner-take-all is
perceived by many as "unfair" in practice and that more balanced
compensation and incentive models are needed for projects to succeed.

8. Conclusion

This study addressed the question of how project management sup-
ported by blockchain technology might look like and provided some
answers in an experimental setting. By implementing a with the DAPO, a
blockchain-supported environment for project management and testing
it within a student experiment, we showed that such an approach works
and brings interesting new mechanisms to the management of simple
projects. A DAPO can manage projects to a certain degree and create a
base for the dynamic coordination of project teams. Furthermore, it can
generate a project outcome of high quality for the project sponsor and
takes over many tasks related to the more structural aspects of project
management (e.g., objectives, schedule, milestones, rewards, and rules).
However, the design and parametrization of such a DAPO are difficult,
and not all the students were content with the provided conditions.
Because of this first exploration, we can say that a DAPO is a valuable
way to support the structural aspects of project management through
blockchain technology; nevertheless, the optimal design is still an open
question.

Additionally, we got some results for the second research question on
how such a new method would affect traditional project management.
The study explored some practical implications of blockchain technol-
ogy on project management, which, to our knowledge, has not yet been
done before. Our results demonstrate that mainly social aspects of a
project like a dedicated team, supportive management, and an
improvement culture become evidently more important in a digitalized,
self-organized setting, especially when the structural aspects are enco-
ded and very much fixed from the outset of the project. Furthermore,
having clearly defined project goals in a more decentralized and dy-
namic setting with less stakeholder intervention seems significantly less
important, as team members have a higher say. However, other princi-
ples regarding the structure were not significantly influenced by the
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decentralized setup: budget, schedule, integrated plan, and project
definitions. Especially, interesting is the low importance the students
gave to the principle of a single responsible leader. Here we see a ten-
dency in the social interactions of young people to not follow a leader
but rather participate in projects on an equal footing in a dedicated
team. With this, we can answer our second research question and
conclude that for blockchain-supported project management, social as-
pects like team and management factors gain importance, while
structural-related aspects like the objective and procedures of projects
seem to remain unchanged.

As we have conducted only a single experiment with a limited
number of students, the results presented here are not yet very reliable
and should only be considered as a starting point for further research on
the impact of blockchain technology on project management. One could
argue that student projects are always organized without a formal leader
and developing a blockchain startup could create a bias, however, the
students had to interact with the DAPO through a common webpage
interface. Therefore, the process of using the DAPO would be the same
for other projects. Nevertheless, it would be interesting to see the DAPO
being applied to different contexts. While we showed the value of a
DAPO for a simple project, it remains open if a DAPO can also be used in
more complex projects. We also did not explore if blockchains violate
certain project management principles and leave this for future research.
Furthermore, based on our experiment, we see the high inflexibility of
the DAPO (and perhaps the blockchain technology itself) as very critical,
especially considering more modern and agile project management
concepts. It would be therefore interesting to explore the possibilities of
including more flexibility in the DAPO, for example by implementing
additional voting mechanisms that might allow the work package ob-
jectives to be adapted during the project to the changing needs of the
stakeholders. This would also be more suitable for complex projects with
changing requirements. Also, according to the feedback of the students,
the incentive scheme of the DAPO was not perceived as fair, which
implies for further experiments that the incentives should be carefully
defined/redefined with the objective of increasing the perceived fairness
by the workers. Tokens provide a novel way to reward project workers
and their implementation and use in real-world projects can be explored.
Moreover, future studies should also investigate the overall effect of the
DAPO on the motivation of the workers involved in projects. Overall, we
believe that the use of a DAPO was a success and was able to provide
valuable insights into the impact of blockchain technology on project
management.
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