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ABSTRACT 

Public administrations confront fundamental challenges, including globalization, 

digitalization, and an eroding level of trust from society. By developing joint public 

service delivery with other stakeholders, public administrations can respond to these 

challenges. This increases the importance of inter-organizational governance—a 

development often referred to as New Public Governance, which to date has not been 

realized because public administrations focus on intra-organizational practices and 

follow the traditional “governmental chain.” 

E-government initiatives, which can lead to high levels of interconnected public 

services, are currently perceived as insufficient to meet this goal. They are not designed 

holistically and merely affect the interactions of public and non-public stakeholders. 

A fundamental shift toward a joint public service delivery would require scrutiny of 

established processes, roles, and interactions between stakeholders. 

Various scientists and practitioners within the public sector assume that the use of 

blockchain institutional technology could fundamentally change the relationship 

between public and non-public stakeholders. At first glance, inter-organizational, joint 

public service delivery could benefit from the use of blockchain. This dissertation aims 

to shed light on this widespread assumption. Hence, the objective of this dissertation 

is to substantiate the effect of blockchain on the relationship between public 

administrations and non-public stakeholders. 

This objective is pursued by defining three major areas of interest. First, this 

dissertation strives to answer the question of whether or not blockchain is suited to 

enable New Public Governance and to identify instances where blockchain may not be 

the proper solution. The second area aims to understand empirically the status quo of 

existing blockchain implementations in the public sector and whether they comply 
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with the major theoretical conclusions. The third area investigates the changing role of 

public administrations, as the blockchain ecosystem can significantly increase the 

number of stakeholders.  

Corresponding research is conducted to provide insights into these areas, for example, 

combining theoretical concepts with empirical actualities, conducting interviews with 

subject matter experts and key stakeholders of leading blockchain implementations, 

and performing a comprehensive stakeholder analysis, followed by visualization of its 

results. 

The results of this dissertation demonstrate that blockchain can support New Public 

Governance in many ways while having a minor impact on certain aspects (e.g., 

decentralized control), which account for this public service paradigm. Furthermore, 

the existing projects indicate changes to relationships between public administrations 

and non-public stakeholders, although not necessarily the fundamental shift proposed 

by New Public Governance. Lastly, the results suggest that power relations are 

shifting, including the decreasing influence of public administrations within the 

blockchain ecosystem. The results raise questions about the governance models and 

regulations required to support mature solutions and the further diffusion of 

blockchain for public service delivery. 
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1. INTRODUCTION 

This chapter introduces the motivation of this dissertation, including the overall 

objective. Subsequently, the relevant research questions are derived from this 

objective. The chapter also explains the research design chosen to answer the research 

questions and closes by presenting the articles that implement the research design.  

1.1 Motivation 

This dissertation is grounded in the belief that information technology (IT) should 

fulfill a functional purpose. Consequently, strategic approaches or technical solutions 

should focus on the actual needs of public administrations and their stakeholders, for 

example, citizens and businesses. It is not useful to follow IT trends without adding 

value in terms of organizational goals (Lenk, 2018) and this principle applies to the use 

of blockchain. 

For the definition of this dissertation’s scope, it is important not to focus solely on 

today’s public administration reality. It also crucial to adjust the research around the 

question of the direction in which public administrations could develop from a 

scientific perspective and how blockchain could contribute or is already contributing 

to this development. As stated in chapter 2, that “next level” for public administrations 

leads to New Public Governance. This reform paradigm puts the relationship between 

public and non-public stakeholders at the center of a joint public service delivery. This 

lines up with the focus of public administrative sciences on analyzing the relationship 

between public administrations and concerned stakeholders (Bohne, 2018). The 

analysis can be based on both theoretical and empirical grounds (Möltgen-Sicking & 

Winter, 2018), allowing a better understanding of how blockchain is affecting, and at 
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best supporting, the desired relationship change being driven by New Public 

Governance.  

Many advocates of blockchain in practice and science praise the technology’s 

disruptive character (e.g., Lianos, 2019; Ziolkowska, 2021). It could be assumed that, 

in theory and on a high level, the technology of blockchain could enable public 

governance paradigms, in this case New Public Governance. Critics have expressed 

doubts on this positive perception, however. To help reconcile these diverging areas 

(Lange, Leiter, & Alt, 2019) this dissertation focuses attention from a scientific 

standpoint. Accordingly, the objective of this dissertation is defined as follows: 

Objective: Practically substantiate the theoretical effect of the use of blockchain to enable 

New Public Governance.  

This objective acknowledges the theoretical and limited empirical work currently 

available by emphasizing empirical insights and methods (e.g., Batubara, Ubacht, & 

Janssen, 2018; Risius & Spohrer, 2017). 

1.2 Research questions 

The objective mentioned above aims to enhance theoretical concepts by linking them 

with empirical evaluations. This linkage should provide strategic orientation for 

leveraging opportunities while identifying obstacles and limitations (Deckert, 2019). 

Aligned with this objective, three corresponding research questions are defined. 

Question #1: In what ways does the technology of blockchain fit with New Public 

Governance? 

This question focuses on the conceptual classification of New Public Governance and 

blockchain. The assumption is that blockchain needs to provide adequate 

functionalities to enable New Public Governance. Therefore, the concepts of New 

Public Governance and blockchain need to be structured and analyzed in a way that 
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allows comparison. The answer is also obtained by leveraging existing use cases and 

including expert opinion from practitioners and researchers. Until now, the literature 

has not provided anything approaching this.  

Question #2: What changes to stakeholder relationships can be observed today that have 

been brought about by the use of blockchain?  

This second question aims to understand empirically the status quo of existing 

blockchain implementations in the public sector and whether they confirm major 

theoretical assumptions. Has the project taken New Public Governance into account? 

How did the use of blockchain promote a joint public service delivery? The general 

scope of the question, that is the empirical evaluation of the status quo, is typical for 

public administrative sciences (Binder, 2018). To gain understanding, suitable projects 

are analyzed. 

Because the implementation of blockchain for public service delivery is expected to 

dramatically increase dependence on technology, it is crucial to understand this 

dependency and its relevance for public administrations. The third research question 

elaborates on this.  

Question #3: How is the power of public administrations changing with the 

introduction of blockchain?  

The use of blockchain means that public administrations must accept new 

stakeholders and roles that can theoretically impact their own solutions. Hence, 

research question 3 acknowledges that power relations change and influence can shift 

from one stakeholder to another within the blockchain ecosystem. Public 

administrations need to understand how, why, and in what direction power shifts. 

The governance structure, especially in public blockchain scenarios, is complex and 

partly nontransparent. The answers to question 3 are derived from a designed 
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framework to assess stakeholder relationships and shed light on the changing position 

of public administrations. 

As illustrated by these research questions, this dissertation promotes a strongly 

interdisciplinary approach. Bringing together the fields of public administrative 

science and information systems in the public sector is at the heart of this effort and 

answers the call of scientists for strengthening this multidisciplinary approach. 

Complex societal developments and intersectoral problem areas require 

interdisciplinary research (Möltgen-Sicking & Winter, 2018). 

1.3 Research design 

Applying IT in the sense of electronic government (e-government) to all levels of 

public administrations concerns information systems in the public sector (Bohne, 2018; 

Disterer, 2019). This area is closely related to business informatics and uses an 

empirical as well as a construction orientation to explain the “phenomena of reality in 

and around public administrations” (Disterer, 2019, p. 42) and, consequently, provides 

suitable IT solutions for the public sector. For this purpose, the area relies on methods 

and insights from various scientific disciplines, for example, the social, public, or 

economic sciences, which are then combined with empirical findings (Brunzel, 2017). 

The combination of knowledge from these disciplines makes the area of information 

systems in the public sector an integrated subject (Disterer, 2019).  

Similar to the area of information systems in the public sector, public administrative 

sciences are attributed strong empirical traits and a solution-oriented approach 

(Binder, 2018) to answer questions related to who controls who, how, why, and with 

what measures. These questions that are ultimately related to the issue of the 

governance of public and non-public stakeholders (Bohne, 2018). Although scientists 

dispute the discreteness of public administrative sciences, there is a strong case for 
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public administrative sciences being highly interdisciplinary (Bohne, 2018; Möltgen-

Sicking & Winter, 2018). Thus, e-government is partly seen as being relevant to public 

administrative sciences in terms of efforts to modernize and automate public 

administrations (Binder, 2018). Binder (2018) refers to the effects of e-government on 

public and non-public stakeholders as being an area of interest for researchers in the 

field of public administrative sciences.  

Two fundamentals influence this dissertation’s research design, accordingly. The first 

refers to the interdisciplinary nature of this research work, that is, the relation between 

the major themes of New Public Governance and blockchain technology. The design 

and its methods elaborate on this relationship. The second fundamental acknowledges 

the value of empirical science within business informatics (Heinrich, Heinzl, & Riedl, 

2011) It attempts both to strengthen the relevance of the results by gaining data from 

real-life blockchain implementations respectively use cases throughout this 

dissertation and to combine the data with theoretical insights (Kornmeier, 2007). 

Consequently, this research is built of three components forming a mixed-method 

research design. These components can be mapped to the three research questions.  

First, the individual concepts of New Public Governance and blockchain and their 

combined fit are described by evaluating an existing blockchain implementation based 

on a thorough literature analysis. The conceptual comparison is then further 

empirically supported through various expert opinions gathered from interviews 

within a Delphi survey that aim to validate results from the initial analysis. 

Second, an explorative and qualitative analysis of existing blockchain 

implementations for public service delivery draws conclusions as to what degree that 

conceptual fit is visible. In-person interviews with key project stakeholders conducted 

with a defined assessment model to then deduce statements on the realization of New 

Public Governance through blockchain. 
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Third, the theoretical status quo should be enhanced with respect to changing 

stakeholder relationships due to the implementation of blockchain. For this purpose, 

this work is founded on adjusted theoretical concepts, exhaustive desk research, and 

the analysis of a real-life blockchain implementation via triangulation. The analysis 

embraces multiple scenarios to allow a scenario comparison of stakeholder influence 

and to better elaborate the changing stakeholder relationships. 

In summary, the three components match the distinct character of this 

interdisciplinary research objective and fit to the interdisciplinary orientation of 

business informatics at the conjunction to public administrative science. This research 

design is further mirrored in the structure of this dissertation’s articles. 

1.4 Overview of articles and author contribution 

This dissertation is based on three articles. They address the research questions and 

consider the introduced components on the research design. One article was produced 

in co-authorship. Accordingly, this section has two goals: First, introduce each article 

in greater detail, including a brief overview of its objectives and the methods used to 

achieve these objectives. Second, highlight the contribution of each author for the co-

authored article. If not stated otherwise, the author of this dissertation provided all 

leveraged or designed methods and generated the content. Table 1 lists the articles and 

provides essential information for each. 
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Table 1: Overview of articles 

Article Title Author(s) Journal / 

Conference 

Publication 

status / year 

1 The Implementation of 

New Public Governance 

Through Blockchain: 

Comparing Theory with 

Empirical Cases 

Brinkmann, 

Maik; Heine, 

Moreen 

Scandinavian 

Journal of 

Information 

Systems 

Revision 

Submitted / 

2021 

2 The Realities of Blockchain-

Based New Public 

Governance: An 

Explorative Analysis of 

Blockchain 

Implementations in Europe 

Brinkmann, 

Maik 

Digital 

Government: 

Research and 

Practice 

Published / 

2021 

3 Relevance of Public 

Administrations: 

Visualization of Shifting 

Power Relations in 

Blockchain-Based Public 

Service Delivery 

Brinkmann, 

Maik 

Hawaii 

International 

Conference 

on System 

Sciences 

Published / 

2021 

 

The first article, presented in chapter 3, focuses on answering the first research 

question. It discusses the fit between the concepts of New Public Governance and 

blockchain technology. The detailed objectives are intended to theoretically 

substantiate the conceptual benefits and limitations of using blockchain to enable the 

paradigm of New Public Governance. To achieve this, the approach consists of two 
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steps. First, a theoretical structure with defined dimensions is identified to 

subsequently conduct a multi-scenario analysis. The portfolio of adequate scenarios 

entails the idealist situation of New Public Governance and an identified real-world 

use case at the times before and after the implementation of blockchain. The three 

scenarios are then compared with each other. With the second step, essential findings 

of the comparison are further validated by various subject matter experts involved in 

a Delphi survey. The process to prepare and conduct the Delphi survey includes the 

identification of participants, the design of the questionnaire, and the conclusive 

analysis of the participants’ answers. 

Regarding the co-authorship of Moreen Heine, the author of this dissertation designed 

and executed most sections of the article. Moreen Heine contributed theory on issues 

of collaborative governance from the perspective of bureaucracy, in addition to her 

activities as supervisor of this dissertation project. 

The second article, chapter 4, covers the second research question—the empirical 

research efforts. The aim of this article is to identify the relevance of New Public 

Governance to leading blockchain implementations in the European public sector. To 

achieve this, the author conducts comprehensive research to find and select relevant 

blockchain implementations around the world. Furthermore, qualitative interviews 

are organized and a questionnaire prepared based on the foundations of article 1. The 

interviews are then conducted with three key project stakeholders in Europe. Once the 

interviews are transcribed, the empirical findings are connected with the theoretical 

expectations by leveraging a self-made analysis framework. The concrete article is 

supplied with chapter 3 of this dissertation. 

The third research question, examined in chapter 5, is addressed by the third article, 

the objective of which is to visualize the shifting power relations caused by the 

introduction of blockchain. Visualizing a shift means to move from an initial situation 
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to a new situation. Consequently, three fundamental scenarios are identified. 

Following this, an extensive literature study gathers a reliable understanding of the 

multi-layered blockchain technology stack and identifies and assigns the various 

stakeholders to each scenario and technology stack layer. In another extensive effort, 

a framework for stakeholder analysis is designed and applied for each stakeholder in 

each scenario and technology stack layer. Finally, the results are assessed and 

visualized by leveraging an adjusted multi-stakeholder influence mapping tool to 

compare shifts in power. This article was published and presented in front of an online 

audience as part of the 54th Hawaii International Conference on System Sciences. 

For the sake of completeness, a fourth article was published by this dissertation’s 

author and Moreen Heine as part of the International Conference on Theory and 

Practice of Electronic Governance (ICEGOV) 2019 and presented during that event. 

This article elaborates the theoretical match between blockchain and New Public 

Governance. Due to similarities with the first article, the conceptual fit between New 

Public Governance and blockchain, it is not included in the main part of this 

dissertation but integrated as appendix A3.1. 
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2. THEORETICAL FOUNDATIONS 

This chapter lays the theoretical foundations for the major themes of this dissertation. 

The public governance paradigm of New Public Governance is introduced by 

elaborating on the development trends in public administrations respectively public 

service delivery. Furthermore, the chapter recognizes the value of digitalization for 

public administrations and leads over to the remarks on blockchain and its 

overarching concept. This chapter closes with the current state of research for this 

dissertation’s scope, which comprises an overview of contributions, shortcomings, and 

challenges before this dissertation. 

2.1 New Public Governance 

Public administrations face challenges that tend to be imposed from outside the 

organizations rather than from inside, for example, internationalization, digitalization, 

and demographic change (Möltgen-Sicking & Winter, 2018). 

Questions on how to effectively and efficiently deliver public services arise (Gökbinar, 

2020) and lead public administrations to scrutinize their established processes and 

roles (Zwitter & Hazenberg, 2020). The challenges also call for a focus on the 

interactions with affected stakeholders (Bauer & Becker, 2018; Schneider, 2018). To 

adequately respond to these pressing topics, public administrations should work 

toward the networking of public administrations (Zwitter & Hazenberg, 2020). This 

involves non-public and public stakeholder capacities in the planning and execution 

of administration processes and services (Koppenjan & Koliba, 2013; Möltgen-Sicking 

& Winter, 2018). The collaboration of multiple stakeholders to solve complex problems 

bears new challenges, especially in an inter-organizational setting. Differing interests 
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of involved stakeholders, problems understanding, and diverging value sets can make 

collaboration difficult (Klijn, 2012). 

This involvement of other stakeholders does not end with the definition of interfaces 

but requires a holistic consideration and fundamental realignment of the organization 

(Misgeld, 2018) and stakeholder relationships (Bogumil & Jann, 2020). The underlying 

theoretical basis for this type of public administration is described with the concept of 

governance (Bohne, 2018; Möltgen-Sicking & Winter, 2018).  

This shift toward a governance-oriented, inter-organizational perspective for public 

service delivery has hardly been realized to date (Misgeld, 2018). Instead, public 

administrations mostly continue to focus largely on an intra-organizational 

perspective, as inspired by the reform approach of New Public Management (Bogumil, 

Grohs, Kuhlmann, & Ohm, 2007; Möltgen-Sicking & Winter, 2018; Pestoff, 2012; Xu, 

Sun, & Si, 2015). In contrast to the inter-organizational perspective, New Public 

Management focuses on changes to the inner organization. Goal setting occurs from 

the inside, and techniques such as outsourcing of functions, rather known from private 

organizations, are applied to increase efficiency (Klijn, 2012).  

Ansell and Torfing (2021) assert that the public sector has tried to leverage its resources 

as efficiently as possible by, for example, by rationalizing organizations and 

conducting productivity measures. As a result, they inferred, public administrations 

have only limited leeway and “further cuts in public expenditure are likely to hurt 

public employees, reduce service quality, and erode the political and professional 

capabilities” (Ansell & Torfing, 2021, p. 4). Hence, New Public Management and its 

economic orientation (Bogumil, Jann, & Nullmeier, 2006) is insufficient (Möltgen-

Sicking & Winter, 2018) and needs to be expanded to include an inter-organizational 

perspective (Osborne, 2010). Otherwise, public practitioners will miss the opportunity 

to leverage non-public capacities to provide solutions for social issues (Beer, 2011). 
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The relevance of governance 

The concept of governance received much attention over the last two decades among 

public administration scholars. It is also relevant for other disciplines in various ways 

(Zumbansen, 2012) with different meanings (Kooiman, Bavinck, Chuenpagdee, 

Mahon, & Pullin, 2008). Forms of governance consist of structural and process 

components. The former relates, for example, to matters of hierarchies or negotiation 

systems, while the latter refers to processes of coordination or interaction among actors 

(Börzel, 2008) of social systems (Katsamunska, 2016). Coordination can take place in a 

hierarchical or non-hierarchical setting. Hierarchical governance processes leverage 

instructions that others must follow. In contrast, non-hierarchical governance 

processes are based on voluntariness (Börzel, 2008) and consider concepts of choice, 

conflict, or dispute (Zumbansen, 2012) to reach consensus. Although the forms are not 

limited to private actors, most literature on governance focus on these actors 

(Christensen & Lægreid, 2012).  

Governance can assume various intra- or inter-organizational forms and does not 

prefer any of these forms. For this dissertation, however, governance with its inter-

organizational perspective is perceived as the leading paradigm (Bohne, 2018; Casady, 

Eriksson, Levitt, & Scott, 2020; Möltgen-Sicking & Winter, 2018) and most-used 

theoretical approach within social and public administration sciences (Bohne, 2018). 

This is in line with Bauer and Becker (2018, p. 10), who concluded that the 

“relationship between citizens and administration is increasingly becoming the subject 

of administrative science analyses.” The concept of governance in this sense has been 

given multiple names, including Digital-Era Governance (Dunleavy, 2005) or New 

Public Governance (Osborne, 2010), sometimes with a slightly different emphasis but 

always relating to the idea of a shift toward inter-organizational governance for public 

service delivery. New Public Governance is used throughout this dissertation because 
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it has a strong conceptual character without prescribing a form (e.g., digital) of 

implementation.  

Collaborative governance is an integral discipline of governance for public purposes, 

sometimes referred to as “co-production” (Van Thiel, 2014). It refers to the empirical 

concept of collaboration between stakeholders (Ansell & Gash, 2007) that strongly 

supports the realization of the New Public Governance paradigm. In normative terms, 

collaborative governance seeks to involve multiple stakeholders, allowing them to 

jointly make decisions and develop regulated and transparent decision-making 

structures (Bohne & Bauer, 2011). 

In summary, the scientific community offers a bold perspective on how public 

administrations can shape the relationship with their stakeholders by leveraging non-

public capacities more strongly. Public administrations, which still mostly focus on 

intra-organizational measures to tackle today’s challenges, understandably need 

persuasive arguments, or tools, to start this presumably long and costly journey. The 

question here is what IT can contribute as a key enabler in public governance (Ansell 

& Torfing, 2021) and catalyst for changing working modes, as it already has with other 

business models. 

The value proposition of digitalization 

The growing use of IT not only shifts analog information into the digital world but can 

also lead to holistic process designs that span multiple stakeholders and increase 

information flows. Thus, digitalization is a chance for the relationship between public 

administrations and their stakeholders to improve its level of transparency and 

interactive exchange (Martini, 2018). Realizing these improvements requires public 

administrations to keep up with their fast-moving stakeholders. Hess (2018) defines 

digitalization in the context of public administrations as the process of automation 

through IT. Tasks, he continues, are then executed by computer, not by humans.  
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As outlined in this section, joint public service delivery presents a promising vision for 

public administrations. This vision demands a high level of process integration across 

organizations to be effective. A digitalized public administration can support this 

effort, but the vision means more than just transferring physical documents into the 

digital world and offering portals to other stakeholders (Martini, 2018; Schneider, 

2018). As such, definitions that reduce digitalization to the automation of existing 

processes and tasks (Hess, 2018) and only seek for efficiency gains (Schmid, 2019) 

appear to fall short. Digitalization should also question established processes and 

structures as well as focus on the relationships of a public administration (Disterer, 

2019). 

Joint public service delivery can be closely linked to the understanding of e-

government, that is, the electronic execution of public administrations’ processes, 

where those processes relate to either intra-organizational or inter-organizational 

domains (Möltgen-Sicking & Winter, 2018), for example, in the sense of 

Government2Government, Government2Business, or Government2Citizen, and vice 

versa. However, e-government can appear in different degrees of maturity. Misgeld 

(2018) argues that public administrations can develop from being organizations still 

requiring their stakeholders to physically appear, or ones that simply offer bundled 

public services, to become organizations proactively or even predictively (Scholta, 

Mertens, Kowalkiewicz, & Becker, 2019) delivering public services without additional 

efforts (e.g. filling of applications) for their stakeholders. Implementing this vision of 

a more mature e-government cannot be done by public administrations alone but 

requires collaboration with non-public stakeholders. Collaboration and contribution 

range from the joint planning of silent, in background running public services to the 

actual exchange of data to bring services to life. To do so, these services could leverage 

a cross-organizational digital identity of citizens or corporations, or constant and 
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organized data exchange to initiate public services independently without the 

“client’s” conscious input (Scholta et al., 2019).  

Starting points for collaboration of public administrations can differ, acknowledging 

the diverging set of tasks horizontally and the potential vertical differences of, for 

example, federal states (Bogumil & Jann, 2020) with fewer contacts to clients and 

varying client portfolios. E-government approaches of public administrations are, 

therefore, likely to differ. Ambitious approaches to strengthen e-government 

capacities can require digital transformation programs that not only encompass 

changes to processes but also require attention to, for example, cultural, political, and 

organizational aspects (Borucki & Oswald, 2020). These multiple aspects should be 

orchestrated carefully and not treated individually. 

Practitioners and scientists are showing increasing interest in the use of IT for public 

administrations. In Germany, for example, interactions with public administrations 

are still characterized by on-site appointments (Martini, 2018), and non-public 

stakeholders continue to be dissatisfied with national e-government offerings 

(Initiative D21 & fortiss, 2017; Initiative D21 & Technische Universität München, 2021), 

which they primarily use for information purposes (Martini, 2018). Part of the reason 

for this deficit is the lack of an aligned, strategic goal when it comes to picturing the 

role of a digitalized public administration within a network of stakeholders (Deckert, 

2019). In summary, there is sufficient room for improvement compared to what is 

claimed to be achievable with e-government. 

Governments and public administrations are trying to fill this gap with new legislation 

or adjustments to existing legislation. In Germany, the implementation of the “Act to 

Improve Online Access to Administrative Services” (BMI, 2020) is an ongoing effort to 

digitalize public services on all federal levels. This effort demonstrates that IT 

implementations do not necessarily take into account fundamental organizational 
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changes (Mergel, Kattel, Lember, & McBride, 2018; Schmid, 2019) needed to achieve a 

higher e-government maturity level. High e-government maturity levels require more 

than just a definition of public government as a digital stakeholder (Möltgen-Sicking 

& Winter, 2018). They also demand a holistic approach across involved stakeholders 

(Misgeld, 2018), including a digital infrastructure that takes into account the resulting 

challenges of data management and data privacy with respect to strict EU legislation 

(Möltgen-Sicking & Winter, 2018; Yamamoto, 2019). Finally, the realization of such an 

ambitious journey is a call for practitioners and scientists to rethink the fundamentals 

of existing structures in and outside public administrations (Brunzel, 2017). 

2.2 Blockchain, prominent concept of distributed ledger technologies 

This section introduces the domain of distributed ledger technologies (DLT), including 

blockchain. It overviews the multiple DLTs and highlights perceived potentials and 

questions of stakeholder involvement. 

2.2.1 Conceptions 

DLT represents a database “that is stored and maintained on multiple computing 

devices, and each of these ‘nodes’ replicates and saves an identical copy of the ledger” 

(Manski & Bauwens, 2020, p. 2) independently from any centralized administration 

(Momot, Tumietto, & Teslenko, 2018). The multiple DLT designs, such as Ethereum or 

IOTA, offer features that include transparency, traceability and security (El Ioini & 

Pahl, 2018). These features are enabled by a combination of well-known technologies 

(El Ioini & Pahl, 2018): distributed peer-to-peer-networks, consensus mechanisms, and 

public key cryptography (Ziolkowska, 2021).  
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Emergence of post-blockchain DLT 

Blockchain is only one DLT, and both terms are sometimes used interchangeably 

(Bashir, 2018). However, blockchain evolved first, in 2008, and is the most well-known 

DLT with its prominent application of Bitcoin. Since then, other DLT designs have 

emerged in response to the limitations of blockchain, such as high operational costs, 

high latency, and low transaction throughput. These limitations hinder 

implementation (Palm, 2019). Even the evolution from the Bitcoin to the Ethereum 

blockchain, introducing automatically executed, pre-configured code (“smart 

contracts”), did not render these limitations obsolete (Chiu & Lim, 2020). 

Consequently, alternative DLT designs focus on eliminating these limitations, thereby 

enabling new use cases (Palm, 2019). 

While each DLT design offers a unique composition of characteristics, the individual 

characteristics can partly overlap with other DLT designs (Kannengießer, Lins, 

Dehling, & Sunyaev, 2020). Nonetheless, each DLT design can lead to diversifying 

“data structure, fault tolerance and consensus approaches” (El Ioini & Pahl, 2018, 

p. 277). Because of the differences between DLT designs, selection becomes an 

important decision. Kannengießer et al. (2020) argue that once a technical solution has 

been implemented on one DLT design, switching to another DLT design appears 

complex. 

DLT landscape at a glance 

As outlined above, there are different concepts and designs of DLT. Kannengießer et 

al. (2020) offer a logic to structure these various forms of DLT. Table 2 presents an 

overview of the structural elements. 
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Table 2: Overview of DLT structural elements 

Source: Kannengießer et al. (2020) 

DLT structure 

element 

Description Element 

example 

Concept “DLT concepts describe the basic structure and 

functioning of DLT designs on a high level of 

abstraction” (Kannengießer et al., 2020, p. 3). 

Blockchain; 

Sidechain 

Design A DLT design belongs to one concept and is 

distinctive from other designs through a unique set 

of properties.  

Ethereum; 

IOTA 

Property Properties represent a group of characteristics. 

One property could be applicable to multiple 

concepts. It is the combination of properties which 

constitutes the add-value. 

Security; 

Performance 

Characteristic Characteristics are either technical (e.g., block size 

or maximum number of transactions per second) 

or administrative features (e.g., validator nodes for 

sidechains) of DLT designs.  

Immutability; 

Throughput 

 

To differentiate the four DTL concepts, it is necessary to understand the basic 

architectures of DLT, namely public and private architectures (Beck, Müller-Bloch, & 

King, 2018; O'Reilly, 2011). Whether a DLT solution is considered public or private 

depends on whether a user is allowed to participate in the DLT network to “execute 

the consensus protocol [or] maintain the shared ledger” (Jayachandran, 2017). While 

transactions can be seen and sent by anyone in a public DLT setting, this is only 

allowed to authorized users in a private DLT setting (Hellwig, Karlic, & Huchzermeier, 
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2020). If a group of organizations manages a private network, the solution is referred 

to as “consortia” or “federated” (Momot et al., 2018). Additionally, public networks 

usually require incentive mechanisms to motivate unknown stakeholders to use the 

computational power to validate blocks or transactions (Kannengießer et al., 2020). 

Finally, when selected participants are granted more privileges than others, the DLT 

solution is called “permissioned,” while an equal distribution of rights is 

“permissionless” (O'Reilly, 2011). 

The concepts of DLT 

Many DLT designs are already in place, and each can be assigned to one of four DLT 

concepts (Figure 1). First, the concept of blockchain utilizes one universal chain of 

linked blocks (Manski & Bauwens, 2020). The concept of one chain of blocks increases 

the immutability in general (El Ioini & Pahl, 2018) because an attempt to change one 

block would require all other blocks to be updated simultaneously. One block can 

consist of one or multiple transactions and is added to the last block in the chain when 

generated. Prominent example blockchain designs are Bitcoin, Ethereum or 

Hyperledger Fabric. 

The second concept, sidechain, is based on blockchain’s concept of linked blocks. In 

contrast to blockchain, however, sidechain envisages the use of multiple connected 

blockchains (Singh et al., 2020). Local transactions are handled in individual private 

blockchains, the sidechain. Sidechains are connected to a consortia blockchain, 

sometimes referred to as “parent chain” (Worley & Skjellum, 2018) that exchanges 

transactions with a sidechain. Validator nodes connect the consortia blockchain with 

the sidechain. The split into multiple blockchains can be beneficial, for example, when 

a sidechain is used for one specific use case with a defined set of stakeholders (El Ioini 

& Pahl, 2018). 
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Figure 1: Overview of DLT concepts 

Source: El Ioini and Pahl (2018) 

 

Tangle, the third concept, leverages directed acyclic graphs (DAG) to structure data 

treelike (Treiblmaier, 2020). Consequently, one transaction or block “can have multiple 

predecessors” (Lange et al., 2019, p. 50). Also, and in contrast to blockchain-based 

concepts, it is possible to build clusters of nodes which do not hold the fully replicated 

transaction history. This allows the processing of large volumes of transactions or 

blocks per second (El Ioini & Pahl, 2018). Depending on whether the respective tangle 

design leverages blocks or transactions for its network, a distinction is made between 

BlockDAG for block-directed DAGs and TDAGs for transaction-directed DAGs. Due 

to this characteristic, tangle is especially relevant for applications around the Internet 

of Things (Kannengießer et al., 2020).  

Hashgraph is the fourth DLT concept. Similar to tangle, it uses DAG as a data 

structuring method (Akhtar, 2019) and combines it with the gossip consensus 

mechanism. In short, gossip refers to the information about a transaction which is sent 
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from one node to another, which is selected randomly. The receiving node then sends 

it to another randomly selected node until all available nodes in the network have 

received information about the transaction (Baird, 2016). This consensus algorithm is 

characterized as being fair in that the first transaction is validated first (El Ioini and 

Pahl, 2018) and allows a high throughput (Treiblmaier, 2020).  

2.2.2 The relevance of the technology and stakeholders  

The perception of values and limits of DLT, and blockchain in particular, varies 

considerably among scholars (Lange et al., 2019). However, many experts tend to 

highlight exciting potentials and ascribe a disruptive character to DLT (Lianos, 2019). 

For example, they place DLT on the same level of importance as the Internet 

(Ziolkowska, 2021) or foresee drastic changes to societies, economies, and their 

members (Chiu & Lim, 2020; Lianos, 2019).  

These assumptions rest on the belief that DLT can transform stakeholder interactions 

(Rohr & Wright, 2019) by providing new forms of cooperation and governance 

(Manski & Bauwens, 2020; Treiblmaier & Sillaber, 2020). Gstrein and Kochenov (2020) 

predict, comparably diffident, that DLT might increase the efficiency of public 

services. As a result, DLT could strengthen the trust of non-public stakeholders in 

public institutions (Treiblmaier & Sillaber, 2020).  

The number of DLT solutions increases steadily within domains such as finance, health 

care, or supply chain management (Kannengießer et al., 2020), trying to prove their 

capabilities (El Ioini & Pahl, 2018). Still, Baldacci and Frade (2021) conclude that 

blockchain’s current capabilities do not reach the high expectations. They offer a 

twofold argument: First, the elimination of intermediaries, often associated with DLT, 

might not mean striving for decentralization. Second, the public sector is perceived to 

be a suitable case to investigate public services to non-public stakeholders (Baldacci 

& Frade, 2021). This reflection of today’s situation follows “a natural path for every 
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technology” (Psarrakis, 2021, p. 17) whereby the perceived use and value change over 

time. 

Changing relationships 

As outlined, the use of DLT should enable new ways of organization and cooperation. 

This points to potential effects on inter-organizational relationships, which can be 

located at the organizational (Beck et al., 2018) and technical level (Treiblmaier, 2020). 

On an organizational level, the use of DLT often promises to eliminate third parties 

and strengthen peer-to-peer relationships. More preciously, DLT is said to facilitate 

“trustless” direct relationships (El Ioini & Pahl, 2018), whereby stakeholders need not 

trust each other for any transactions (Treiblmaier, 2020). Trust is not obsolete, though. 

It shifts to the technical level (Walch, 2019). The same stakeholders have to trust the 

DLT solution and its architectural features instead (Berg, Berg, & Novak, 2020; Ølnes 

& Jansen, 2021). This highlights the importance of focusing on both the organizational 

and the technical level and their interrelations.  

The technical level is complex—especially regarding its stakeholder relationships. This 

is particularly relevant for public DLT when network participants, such as nodes 

operators, are most likely unknown and could be spread out internationally (Baldacci 

& Frade, 2021; Ølnes & Jansen, 2021). Hence, a regionally used business solution could 

rely on international or other organizational stakeholders in potentially different 

jurisdictions (Zwitter & Hazenberg, 2020) and with diverging interests, on a technical 

level, depending on the setup of the DTL network. 

Decentralized stakeholder influence 

Rearranging organizational relationships, making intermediaries obsolete, and 

shifting responsibilities toward technology are complex transformations that can, for 

example, impact behaviors or change underlying assumptions for legislation 

(Zilgalvis, 2021). The consequences of these fundamental transformations should not 
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be underestimated. However, Fischer and Valiente (2021, p. 4) observe a bias among 

advocates of DLT to deliberately “ignore all questions of norms and culture and equate 

governance entirely with coded procedures.” Especially when applied to matters of 

social governance, awareness of risks and issues associated with DLT should receive 

proper attention (Wang et al., 2020).  

Some scholars argue that the changing stakeholder landscape goes along with shifting 

power relations (Chiu & Lim, 2020). Established organizations are challenged by other, 

tech-related stakeholders or algorithms that can independently make decisions 

affecting the (public) services of the respective organization (Chiu & Lim, 2020). The 

introduction of DLT gives rise to new stakeholders and roles, who exist not only in 

digital realms but also in person (Zwitter & Hazenberg, 2020). For example, the 

Ethereum organization is behind the homonymous DLT design. Situated in a 

particular jurisdiction and run by only a few people, this organization decides on 

general directions of development and, thereby, obtains powers from this privileged 

position. Operators of nodes in the Ethereum network are spread globally and decide 

independently which block to validate or which decisions to make in case of any 

voting. 

Powerful stakeholders in DLT networks are not necessarily large companies, they 

could also be small interest groups (Zwitter & Hazenberg, 2020). Thus, while the DLT 

may realize a decentralized network, the power may still be centralized (Ølnes 

& Jansen, 2021). This is similar to recent developments in cloud computing (Lianos, 

2019) where only a few large companies, for example, Microsoft or Amazon, dominate 

the cloud computing market (Statista, 2021). Matters of stakeholder relations and 

corresponding shifting or centralized powers do not only affect the immediate 

blockchain solution as provided by the Ethereum organization, for example. 

Moreover, these matters concern the entire blockchain ecosystem (Finck, 2019), include 
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higher (e.g., decentralized apps) or lower technical levels (e.g., network 

infrastructures). Consequently, governance systems that handle the interplay of 

involved stakeholders are important for DLT (Lianos, 2019) and need to define 

arrangements that organize competing and cooperating stakeholders (Stötzel, 2020).  

The governance in a blockchain network, the most relevant DLT concept, can be 

organized on-chain or off-chain (Fischer & Valiente, 2021). On-chain governance refers 

to the use of coded algorithms within the DLT, which enable a voting functionality, 

whereby relevant stakeholders, such as miners or node operators, can vote on changes 

to the blockchain design. This is opposed to off-chain governance, which refers to 

decision-making processes outside the blockchain network (Fischer & Valiente, 2021), 

for example, bilateral communications.  

The influence and potential impact of stakeholders is not a theoretical gameplay. 

Recent cases such as the successful 51% attack on Ethereum (Rodgers, 2019) or the 

expensive not met investor expectations of Tezos (Hacker, Lianos, Dimitropoulos, & 

Eich, 2019), demonstrate empirical relevance. Hence, the field of blockchain 

governance should not be ignored (Berg et al., 2020). In the same way, the Council of 

Europe calls for further attention to technology-related power shifts in societies and in 

relations between state and society (Bendiek & Neyer, 2020). 

2.3 Current state of research 

DLT and its concept of blockchain already receive significant attention among scholars 

(Kannengießer et al., 2020). The work of practitioners has also increased. Nonetheless, 

blockchain is still perceived as being in its early stages, considering that only limited 

scholarly work has been published by 2016 (Butijn, Tamburri, & van Heuvel, 2020). 

Today, there is constant scientific discussion on blockchain (Sobolewski & Allessie, 

2021) and the concrete benefits and impact it might have (Chiu & Lim, 2020; Manski, 
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2020). Blockchain is sometimes described as a revolutionary technology (Bashir, 2018). 

Early works pointed to a disruptive potential to roles of governments (Sobolewski 

& Allessie, 2021) and nation states (Risius & Spohrer, 2017), while other scientists 

expect rather modest, evolutionary impacts (Bashir, 2018). Critics of the technology 

may agree to the wide-ranging potentials but also “call for careful evaluations” (Risius 

& Spohrer, 2017, p. 397) if the promises of blockchain hold true or rather favor the 

generation of power elites and lead to weaker societies. Consequently, there is a need 

for research that supports public institutions in their quest for thoughtful decisions 

regarding blockchain by, for example, understanding the actual limitations and 

realistic benefits (Risius & Spohrer, 2017). 

Application of blockchain 

Blockchain offers a growing number of implementations compared to other DLT (El 

Ioini & Pahl, 2018). These involve implementations for general purposes as well as for 

specific domains—financial and business, in particular (Sobolewski & Allessie, 2021), 

but also the public sector. The interest in the latter is increasing with public 

stakeholders in hopes of efficiency improvements or relationship changes with citizens 

(Sobolewski & Allessie, 2021). Well-known applications in this domain can be seen in 

countries such as the United Kingdom with a “Blockchain as a Service” approach, 

Georgia with respect to land registries, or Estonia offering e-voting (Momot et al., 

2018).  

Scientific works focus on the same domains, including e-government (Butijn et al., 

2020), and contribute to a field of research still aiming to understand the potentials of 

blockchain and other DLT (Kannengießer et al., 2020; Zilgalvis, 2021). For example, 

Atzori (2018) elaborates on the necessity of trusted entities that might be relevant for 

public services in response to the use of blockchain. His effort, nonetheless, does not 

adequately stress the specifics of the public sector. Additionally, Reddick, Rodríguez-
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Bolívar, and Scholl (2021, p. 3) present a collected edition which seeks to highlight the 

combination of blockchain and the public sector and related “theories, reforms, and 

case studies.” While the contained contributions partly examine real-life 

implementations and partly provide theoretical and technical insights, none of them 

offer a holistic view on blockchain-based public service delivery. 

Lemieux and Bravo (2021) assert that these works often concentrate on technical 

aspects while at the same time observing a growing interest in research about the social 

and political potentials of blockchain. Nevertheless, these works are mostly conceptual 

and often lack an evaluation of “blockchain’s impact on public governance and 

administration” (Treiblmaier & Sillaber, 2020, p. 228) and the possibility to replace its 

structures (Rueda, Šaljić, & Tomić, 2020). Further research on the technological and 

institutional perspectives of this technology is required, particularly with respect to 

public administrations (Ølnes, Ubacht, & Janssen, 2017). This research is necessary to 

avoid unrealistic expectations and understand potential risks for society associated 

with a technology scale-up (Gstrein & Kochenov, 2020).  

An evaluation of real-life use cases with respect to how blockchain conquered 

contemporary problems seems valuable (Treiblmaier & Sillaber, 2020). This evaluation 

might be hindered because many implementations are still in early phases of 

development (Manski & Bauwens, 2020). These rather young implementations and the 

perceived immature technology of blockchain, consequently, make evaluations 

concentrating on long-term effects unlikely (Treiblmaier, 2020; Ziolkowska, 2021).  

The academic research is also relevant for the governance of blockchain. It started to 

develop in 2016 with respect to challenges of governance of blockchain. Academic 

literature remains scarce, however. Literature in this field “still comprises mostly blog 

post and social media entries” (Fischer & Valiente, 2021, p. 4) of questionable quality. 

Van Engelenburg et al. (2020) assert a missing framework which could allow an 
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assessment of relationships and stakeholder interests within blockchain networks. 

This assessment should consider the multiple stakeholders, such as miners or 

developers (Ølnes & Jansen, 2021), whose potential power asymmetries are perceived 

as a challenge (Butijn et al., 2020; Stötzel, 2020).  

Empirical deficits 

Although the potentials and risks of blockchain technology have already been 

discussed within the academic community, these efforts are often future-oriented 

(Hacker et al., 2019; Sobolewski & Allessie, 2021) and remain conceptual with respect 

to the public sector (Risius & Spohrer, 2017) and the societal aspects (Sobolewski 

& Allessie, 2021). Moreover, little evidence on blockchain’s impact and its value for the 

public sector links the conceptual discussion with empirical observations of real-life 

implementations (Batubara et al., 2018). 

Consequently, multiple scholars argue for more empirical work (Batubara et al., 2018). 

This work should validate the theoretical body of knowledge on blockchain by 

investigating existing implementations (Ølnes et al., 2017; Risius & Spohrer, 2017). 

This is relevant because reflections on fast pacing technologies are important for 

affected stakeholders to understand associated consequences. However, this reflection 

often lags behind (Ritzi & Zierold, 2019). Hence, an investigation should consider if 

and how blockchain design and application tackle the needs and, thus, raises new 

questions beyond technology. The nature of such investigation within a 

multidimensional setting (Ziolkowska, 2021) requires a multidisciplinary research 

approach encompassing not just information systems but also, for example, political 

and social sciences (Risius & Spohrer, 2017). Multidisciplinary empirical research 

could support public administrations in their search for ways to master challenges by 

benefiting from academic work that draws on lessons learned from existing use cases. 

Such work is scarce to date (Treiblmaier & Sillaber, 2020). 



2.3 Current state of research 

28 

Case studies are well-known within information systems and could contribute to 

filling the empirical gap. They represent a “suitable approach to systematically transfer 

industry experience into research agendas which benefit both theory development and 

testing as well as design science research” (Treiblmaier, 2020, p. 1). However, theory-

driven empirical research on blockchain is perceived as rare (Risius & Spohrer, 2017) 

leaving out the opportunity to combine theory and empirical observations (Ridder, 

2017).  

In summary, the current state of research shows the need for further research and 

offers starting points for this dissertation, which are summarized in Table 3. 

Table 3: Summary of starting points for potential contributions of this dissertation 

# Starting points for potential contributions of this dissertation 

1 Understanding of the actual limitations and realistic benefits of 

blockchain is vague. 

2 Existing works on blockchain are mostly conceptual and do not link 

with empirical observations of existing implementations.  

3 Evaluation of blockchain’s impact on public governance and 

administration is lacking. 

4 The framework to assess relationships and stakeholder interests 

within blockchain networks is missing. 

5 Current evaluations seem insufficient to determine if the promises of 

blockchain hold true or merely favor the generation of power elites, 

leading to weaker societies. 

6 Case studies are scarce but could contribute to filling the empirical 

gap. 
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The starting points can serve as orientation for this dissertation’s articles supporting 

the current scientific discussion. The objective and research questions of the 

dissertation pick up these starting points accordingly (Figure 2). 

 

Figure 2: Relationship between starting points from current state of research, research questions, and chapters 
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3.1 Abstract 

Collaborative public service delivery and blockchain are perceived as important 

themes for the development of public services. Thus far, each topic has generally been 

discussed separately. This paper seeks to theoretically and empirically substantiate the 

conceptual benefits and limitations of using blockchain to enable the paradigm of New 

Public Governance (NPG). Therefore, a case-based comparison and a subsequent 

Delphi-based evaluation are conducted to map the ideals of NPG against the 

accomplishments of an existing blockchain implementation. As this qualitative study 

demonstrates, blockchain can support public and nonpublic stakeholders in their 

efforts to create public services in co-producing networks. However, according to the 

findings of this research, the potentials differ and do not always meet the theoretical 

ideals of NPG; for example, while the use of blockchain supports a broad stakeholder 

inclusion at the process level as promoted by NPG, it may also lead to rather 

centralized control by a few key stakeholders at the technical level. 

3.2 Introduction 

Collaboration across public and nonpublic stakeholders is considered to have great 

potential for the delivery of public services. New Public Governance (NPG) addresses 

this aspect theoretically and promotes a focus on co-producing public services (Liddle, 

2018; Osborne & Radnor, 2016; Pestoff, 2012). 

According to Rodríguez Bolívar (2018), it is not a novelty that IT can support 

participative governance and play a significant role in society. The researcher outlined 

a far-reaching vision in which technologies are used to enable organic, virtual, and 

leaderless interactions between public administrations, NGOs, and private companies. 

In particular, the potential to rethink the composition of public administrations is 

being attributed to blockchain (Reijers, O'Brolcháin, & Haynes, 2016). Distributed 
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ledger technologies (DLTs), particularly blockchain (cf. Section 3.1), have already 

received a great deal of attention from scientists and practitioners concerned with the 

public sector because they are expected to have great potential for increasing trust in 

interorganizational relationships (Smits & Hulstijn, 2020) and efficiency in public 

service delivery (Batubara et al., 2018). However, various other sectors such as health 

care and financial services have also shown interest (Paulavičius, Grigaitis, Igumenov, 

& Filatovas, 2019). Some scholars have even argued that blockchain could be leveraged 

in the fight against the ongoing COVID-19 crisis (e.g., Kalla, Hewa, Mishra, Ylianttila, 

and Liyanage (2020)). This potential of blockchain is said to be facilitated by the 

following three factors: distributed data, peer-to-peer data exchange, and the 

immutable storage of data (Dapp, Balta, & Krcmar, 2017). 

In addition, the use of blockchain is associated with opportunities for transformation. 

If information can be maintained in a decentralized system that cannot be 

manipulated, then intermediaries, such as the authorities that keep the registers, could 

possibly be dispensed with. Varying appraisals have been made of the degree of 

transformation that may be possible. One distinctive feature addressed in these 

appraisals is the role public administrations will play when leveraging blockchain. 

Some practitioners and scholars have advocated for the chance to eliminate the 

established role of public administrations as intermediaries (e.g., Pignatelli, Allessie, 

Sobolewski, and Vaccari (2019)). Other scholars perceived the use of blockchain as a 

chance to implement efficient end-to-end processes across institutional boundaries 

and without media discontinuity (Dapp et al., 2017), thus directly linking blockchain 

users.  

To date, numerous implementation challenges have been observed for both the former 

and latter positions. Dapp et al. (2017, p. 1) asserted that challenges concerning 

“technology, processes, law and personnel” in the use of blockchain in institutions 
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must be tackled. However, this argument underestimates the interorganizational and 

societal perspective; that is, the large-scale use of blockchain would require mature 

degrees of self-organization by the parties involved in a blockchain-enabled 

community. 

In conclusion, current scientific discussions demonstrate a lack of a holistic 

understanding, which hinders effective discussions of the development of public 

administrations. Therefore, an interdisciplinary approach that relates studies on public 

administrations to the concept and existing implementations of blockchain is required. 

Only a few studies have attempted to explicitly fill this gap between blockchain and 

studies of public administration, and these have largely focused on practice. Hence, 

the present study argues in favor of additional research “to position [the benefits of 

blockchain] in a more realistic view which takes into account both technical and 

institutional elements” (Ølnes et al., 2017, p. 358). The main of the present research is 

to identify the potential contributions that blockchain could make to NPG. 

The results of the present research demonstrate blockchain’s ability to support new 

collaborative working modes of public governance and simultaneously reveal 

constraints and dependencies in connection with blockchain governance. The 

remainder of this article is structured as follows: Section 2 elaborates on the roots and 

essentials of NPG, especially the collaborative aspects of the concept. Then, Section 3 

briefly explains blockchain technology before examining two aspects of blockchain 

governance, namely governance by and of blockchain (Ølnes et al., 2017). These two 

sections build the theoretical foundation and are followed by an explanation of this 

paper’s methodology in Section 4, which presents an initial comparison of the theory 

with two existing use cases and the Delphi method subsequently employed for an 

expert survey. Sections 5 and 6 respectively present and discuss the individual and 
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conjunct results of both the comparison and Delphi method. Finally, Section 7 provides 

the conclusion, including potential directions for future research. 

3.3 New Public Governance 

An increasing scientific focus on the management of interorganizational relations for 

delivering public services can be traced through the literature in recent years (Kekez, 

Howlett, & Ramesh, 2018; Wiesel & Modell, 2014). This governance-focused paradigm 

targets the formal and informal processes through which numerous stakeholders 

interact to govern society and the economy in accordance with common goals (Torfing 

& Triantafillou, 2016a). While managing an organization in the sense of New Public 

Management refers to markets, buyers, service providers, customers, and contracting 

parties, new stakeholders can be found in networks, partnerships, and civil leadership 

(Pestoff, Brandsen, & Verschuere, 2012). This paradigm is often referred to as NPG and 

can be perceived as the emancipation of public governance, which already plays a 

limited role within New Public Management. Public governance offers “ways in which 

stakeholders interact with each other in order to influence the outcomes of public 

choices” (Pestoff, 2012, p. 363). By placing a greater emphasis on collaborative modes 

of working and governance to deliver public services (Lecy, Mergel, & Schmitz, 2014), 

NPG seeks to address public issues more efficiently, with higher-quality and extended 

capacities. It relies on the competencies and ideas of public employees, citizens, 

businesses, and NGOs. For governance, NPG favors a “more integrative leadership 

and a trust-based management” (Torfing & Triantafillou, 2016b, p. 13). 

The process of delivering public services in the spirit of NPG differs immensely from 

today’s predominant approaches. The traditional “governmental chain” (Torfing 

& Triantafillou, 2016b, p. 11) perceives citizens and companies as recipients of 

government benefits, receivers of services, or regulated subjects. By contrast, public 

administrations within NPG are “only one player amongst many others” (Kennett, 
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2010, p. 20) within an interactive public service delivery system. Thus, the 

management of a co-produced public service, including planning and subsequent 

evaluation, becomes a significant challenge (Dale, Vella, & Potts, 2013; Torfing 

& Triantafillou, 2016a). 

Collaborative governance is an integral part of NPG and “synergistically brings 

together knowledge, resources, skills and perspectives to deliver improved public 

services and public goods” (Ansell, 2016, p. 36). A distinctive feature is that network 

participants are interested either in joint delivery or the joint results of public services. 

Several fundamental principles are inherent to the meaning of collaborative 

governance and act as the foundation of collaborative problem solving. Based on a 

literature review, Table 4 summarizes these fundamentals and demonstrates that 

collaboration for jointly delivering public services is not only the core of NPG but also 

presents challenges and opportunities for bureaucracy 
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Table 4: Fundamental principles of Collaborative Governance 

Principle (Torfing 

& Triantafillou, 

2016a) 

Brief description (Torfing 

& Triantafillou, 2016a) 

Issues from the perspective of 

bureaucracy 

Distributed 

action 

Collaborative governance brings 

together various stakeholders with 

comparatively autonomous 

capacities. Citizens or companies 

contribute their knowledge, network, 

or other resources to the production 

of public services. The collaboration 

is voluntary, and thus, mutual 

agreement is of considerable 

importance when collaboration 

occurs. This implies that decisions are 

not simply imposed on stakeholders. 

The influence and dominance of 

external actors on the basis of 

individual agendas (Rigg & 

O'Mahony, 2013) 

Equal chances to participate (Brink 

& Wamsler, 2018) 

Limited democratic control 

(Watson, Deeming, & Treffny, 

2009) 

Jointness These stakeholders work together for 

the purpose of jointly delivering 

services and products. This requires 

coordination effort, which is likely to 

increase with a growing number of 

participating stakeholders. 

Reduction of public accountability 

(Watson et al., 2009) 

Self-production Self-production aims to allow the 

direct contribution of an individual 

stakeholder to collaborations with 

others, which requires both citizens 

and companies to be empowered to 

do so. 

More responsibility through the 

loosening of the hierarchical order 

(Torfing & Triantafillou, 2013) 
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Principle (Torfing 

& Triantafillou, 

2016a) 

Brief description (Torfing 

& Triantafillou, 2016a) 

Issues from the perspective of 

bureaucracy 

Consensus 

orientation 

The consensus orientation between 

stakeholders is obviously related to 

the abovementioned principle of 

voluntariness. However, this is also 

essential for countervailing the lack of 

an overall authority and enabling the 

pursuit of a joint solution. 

Effort and required time 

(Dickinson & Glasby, 2010) 

Deliberation Collaboration does not occur in a 

vacuum. Rather, it is the result of a 

multilateral, bidirectional process of 

alignment between acting 

stakeholders. The degree of 

formalization for this alignment can 

vary. 

Documentation and transparency/ 

traceability (Ansell & Gash, 2007) 

Consequential 

decision- 

making 

Decisions taken must then be 

implemented. This implies that 

controlling mechanisms are in place to 

ensure that the intended purpose is 

achieved. 

Measurability of the outcomes 

(Rogers & Weber, 2010) 

 

Stakeholders rely on each other to deliver co-produced public services (Pestoff et al., 

2012). They and their organizations rely on the principles of social interaction, namely 

“implementing peer-production, peer trust, peer-review, and peer-vote mechanisms 

for decentralized communication and decision making” (Rychkova & Zdravkovic, 

2017, p. 114). This implies the existence of shared and applied norms and values. The 

consideration and implementation of such principles appear vital given the 
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underlying fact that interactions within NPG are of a voluntary nature. Securing the 

motivation of voluntarily acting parties (Rychkova & Zdravkovic, 2017) and then 

having them reach a consensus are challenging and fundamental tasks. 

Technology supports this participatory manner of working and has gained increasing 

attention in recent years. E-voting or e-petition solutions, for example, are already 

contributing to more efficient decision making among stakeholders. Furthermore, 

hackathons or ideation forums are conducted by public administrations to leverage 

nonpublic resources (Le Blanc, 2020), such as competencies and experience. 

Additionally, open government data initiatives seek to provide greater transparency 

and traceability to public action or to offer opportunities to nonpublic stakeholders for 

exploiting public data (Attard, Orlandi, Scerri, & Auer, 2015). The latter is referred to 

as part of open government. The concept of open government seeks to reinvent the 

relationship between public administrations and their stakeholders (Hilgers & Ihl, 

2010). This can generally be linked to the overall approach of NPG. Open government 

aims to improve “the abilities of democratic societies to deal effectively, sustainably, 

and equitably with its issues” (Lathrop & Ruma, 2010, p. 94). Measures include 

increasing transparency toward citizens (Kok, 2018) and allowing them to co-create 

(Kornberger, Meyer, Brandtner, & Höllerer, 2017). For this purpose, open government 

initiatives are increasingly linked with the use of technological tools (Amadi & Igwe, 

2018) such as open data portals. However, initiatives are not necessarily limited to the 

digital realm and its technological implications. In fact, challenges in electronic 

participation continue to exist due to the conceived “heavy focus on technology 

aspects, to the detriment of aspects of organizational change in public institutions and 

broader socio-technological considerations” (Le Blanc, 2020, p. 17). Now, blockchain 

may be a new technological opportunity to support the realization of NPG. 
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3.4 Blockchain 

This section sets out the foundations of blockchain technology. In particular, it 

highlights the key functional characteristics of blockchain before providing an 

overview and explanation of the distinction between governance by and of blockchain 

in preparation for this study’s analysis. 

3.4.1 Definition and application 

Blockchain is a well-known example of a DLT. Such technologies distribute an 

electronic ledger across a network (Chowdhury et al., 2019) and in a peer-to-peer 

manner (World Bank, 2017). This study considered blockchain for two main reasons: 

First, blockchain represents the most popular DLT (Howell, Potgieter, & Sadowski, 

2019; Suciu et al., 2018), with Bitcoin and Ethereum being two wide-spread 

specializations. DLTs also partly represent even younger technologies, which – in 

contrast to blockchain – seem to lack significant empirical evidence for the public 

sector. Second, the technical characteristics of other DLTs partially differ from 

blockchain; for example, Corda does not necessarily emphasize decentralization, and 

IOTA does not leverage an entire network of nodes for consensus building, only small 

groups (Alastria, 2020). These differences could have potentially led to diverging 

outcomes for the present research. 

Like other DLTs, blockchain can support the secure transfer of any kind of digital asset 

(e.g., intellectual property or contracts). Although a general definition has not yet been 

acknowledged among researchers (Seebacher & Schüritz, 2017), blockchain can be 

considered a trustworthy electronic distributed ledger that contains transactional data 

stored within a network of participating nodes (Yli-Huumo, Ko, Choi, Park, & 

Smolander, 2016). This distributed ledger is transparent to every node. This 

transparency and the consistent use of predefined code, also referred to as “smart 
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contracts,” offer great potential for standardization and automation (Seebacher 

& Schüritz, 2017). 

There are two major blockchain architectures, namely public and private architectures 

(Beck et al., 2018; O'Leary, 2017). The major difference involves the question of “who 

is allowed to participate in the network, execute the consensus protocol and maintain 

the shared ledger” (Jayachandran, 2017). In public blockchains, transactions are visible 

to and can be sent by anyone, whereas in private blockchains only a predefined 

number of nodes are allowed to participate (O'Leary, 2017). Sometimes, the 

preselected organizations that operate authorized nodes in a private blockchain are 

referred to as a “consortium” (Buterin, 2015). When every participant has the same 

privileges, as is the case for Bitcoin, such a blockchain is referred to as permissionless. 

If some participants have more privileges than others, such as restrictions concerning 

who can view transactions, such a blockchain is considered permissioned (O'Leary, 

2017). Careful differentiation between the potential architectures is required because 

they influence the degree of immutability. For example, private blockchains may be 

easier to tamper with than public ones (Zheng, Xie, Dai, Chen, & Wang, 2018) due to 

the limited number or preselection of nodes. 

An outstanding advantage of blockchain is the ascribed potential immutability of data 

stored within the network (Yli-Huumo et al., 2016). Consensus mechanisms are 

leveraged to validate transactional data before they are added to the ledger as new 

blocks – or rather added to the chain of blocks (Dapp et al., 2017; Ølnes et al., 2017). 

The transparency and high immutability support the traceability of data with the 

blockchain network (Ølnes et al., 2017), which could lead to a high degree of security, 

reliability, and certainty for nodes and network users (Beck et al., 2018). 
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3.4.2 Functional characteristics 

Several characteristics are attributed to blockchain. A large body of literature already 

lists such characteristics (Campbell-Verduyn, 2018b; Dapp et al., 2017; Seebacher 

& Schüritz, 2017). Zheng et al. (2018) presented an overview of the major functional 

characteristics, which are persistency, decentralization, anonymity, and auditability. It 

is crucial to differentiate functional from technical characteristics because the technical 

characteristics can promote or lead to the functional characteristics. For example, the 

use of cryptography and hashing functions as technical characteristics support the 

perception of blockchain as persistent (Filippi & Mcmullen, 2018). 

Persistency, the first functional characteristic of blockchain, is a key characteristic that 

should protect data against manipulation once added to the ledger (Pignatelli et al., 

2019). Decentralization, the second functional characteristic, refers to blockchain not 

representing a central entity but rather enabling the decentralized use and exchange 

of data in the sense of a peer-to-peer network (Seebacher & Schüritz, 2017). 

Anonymity, the third functional characteristic, refers to the identity of users being 

“covered by pseudonyms,” and thus, “a high degree of privacy for [the users] is 

enabled” (Seebacher & Schüritz, 2017, p. 15). Lastly, auditability is a key functional 

characteristic of blockchain as stored blocks (i.e., data entries) can be accessed and 

traced by users at any time through the use of timestamps (Finck, 2019; Zheng et al., 

2018). 

3.4.3 Current state of research 

Blockchain is a trending topic among scientists concerned with IT (Bedin, Queiroz, 

Capretz, & Hydro, 2020). Considering this rather new technological development, it is 

not surprising that public administrations and companies alike are engaging with 

blockchain intensively to better understand its value. “Governments from all over the 

world are conducting pilots” (Ølnes et al., 2017, p. 357) and businesses are attempting 
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to better understand the value of blockchain for their enterprises (Koster & Borgman, 

2020; Seebacher & Schüritz, 2017). Although the benefits are assumed to be manifold, 

discussions around blockchain largely focus on cryptocurrencies (Beck et al., 2018; 

Smetanin, Ometov, Komarov, Masek, & Koucheryavy, 2020; Yli-Huumo et al., 2016) 

and their technological, financial, and legal aspects (Atzori, 2015; Campbell-Verduyn, 

2018a). Furthermore, some literature tends to focus on the “immense possibilities on 

one side and technology issues on another” (Ølnes et al., 2017, p. 355), but the issues 

that lie in between, such as implementation and governance aspects, are neglected 

(Howell et al., 2019). 

The present study argued that blockchain-based governance still requires considerable 

academic discussion (Campbell-Verduyn, 2018a; Howell et al., 2019; Koster 

& Borgman, 2020; Lumineau, Wang, & Schilke, 2021). In a rare effort, Lumineau et al. 

(2021) linked blockchain to selected fundamental concepts of governance, especially 

relational and contractual governance. Nevertheless, an academic holistic view of and 

structured approach to how blockchain could contribute to future perspectives of 

public governance on a broad scale seem to be lacking. 

Because these governance-related matters have received little research attention, the 

question of whether blockchain gives “rise to new governance problems and 

pathologies” (Campbell-Verduyn, 2018b, p. 4) remains unanswered. Therefore, a 

better understanding of blockchain governance is required (Beck et al., 2018; 

Campbell-Verduyn, 2018a; Koster & Borgman, 2020). 

3.4.4 Aspects of blockchain governance 

Two types of governance need to be distinguished with respect to blockchain: namely 

governance by and governance of blockchain. The first type refers to blockchain as an 

enabler of governance, whereas the second type addresses the principles of how to 

operate and use the technology (Ølnes et al., 2017). Despite this differentiation, 



3.4 Blockchain 

43 

governance ultimately deals with questions regarding the decisions to be made, the 

accountability for those decisions, the way they are made (Beck et al., 2018; 

Klischewski, 2018; Rychkova & Zdravkovic, 2017), and how to ensure that strategic 

goals are met (Rychkova & Zdravkovic, 2017). 

The new institutional approach 

Blockchain is considered an institutional technology of governance (Campbell-

Verduyn, 2018a; Dapp et al., 2017, p. 1; Davidson, Filippi, & Potts, 2016a). Institutional 

technologies such as blockchain are considered advantageous when the public is able 

to “increase trust, lower transaction costs and improve the efficacy of economic 

coordination” (Davidson et al., 2016a, p. 3). The most frequently stated institutional 

benefit of blockchain is the elimination of third parties within transactional processes, 

which makes the institutional innovation behind blockchain apparent (Davidson et al., 

2016a). The institutional innovation aspect also receives the most attention in the 

present paper as it focuses on the potential of blockchain for public administrations 

considering NPG for their public service delivery. 

Blockchain is often referred to as “trustless” (Davidson et al., 2016a), but this is 

misleading. It appears correct to say that trusted data are no longer ensured or verified 

by an intermediate party (Davidson et al., 2016a). However, this does not mean that 

the issue of trust is solved simply through the use of blockchain. Rather, there is a shift 

in the question of whom to trust in order to trust data. The matter of trusted data 

becomes even more crucial for blockchain when multiple actors, as promoted by NPG, 

are expected to provide and rely on a single data source. Adequate measures appear 

necessary for ensuring the quality of data input and output. For example, Cappiello, 

Comuzzi, Daniel, and Meroni (2019) suggested relying on smart contracts as a tool for 

supporting data quality. 
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Within the blockchain environment, trust is ensured by two major determinants: the 

combination of technologies that form the concept of blockchain and the governance 

of the blockchain network. The first determinant refers to blockchain’s technological 

characteristics, mainly the consensus mechanisms, data encryption, and automated 

execution of code (i.e., smart contracts). The second determinant, namely the 

governance of blockchain, is discussed among scientists primarily as – and is indeed 

reduced to – a question of how to design and operate a blockchain network. However, 

this seems neglected as a critical determinant of trust in blockchain-enabled business 

processes including data, because auditing this powerful line of code becomes crucial 

(Ølnes et al., 2017). This leads to two exemplary challenges in controlling blockchain 

(Klischewski, 2018): (1) Who should undertake this responsible task? (2) Who is 

accountable for the legal risks and obligations (Beck et al., 2018)? 

Governance of blockchain 

Institutional governance can be directly influenced by decisions regarding the 

technological governance of blockchains because the blockchain “implementation of a 

governmental process organizes information exchange and transactions between 

users” (Ølnes et al., 2017, p. 359). Therefore, to support governance by blockchain 

means being aware of the design options for the development, operation, and 

maintenance of the respective blockchain network. This includes the data, 

applications, and underlying infrastructure leveraged to physically run the network 

(Filippi & Mcmullen, 2018). For each of these architectural layers, questions regarding 

who can access it, who develops it, who owns it, and who controls it (Atzori, 2015; 

Ølnes et al., 2017) must be answered discretely. 

Because public administrations are generally used to owning or controlling their IT 

services (Statista, 2020), these questions would be rather easy to answer today. With 

blockchain and the shift toward decentralization, however, finding sustainable 
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answers (i.e., governance models) becomes far more complex. For example, the 

institutional relevance of the governance of blockchain is comparable to the use of 

cloud computing for public purposes. Similar to cloud computing (Salmon & Myers, 

2019) or discussions on who may be able to affect 5G networks, geographical questions 

may play significant roles in the setup of blockchain environments: Where are the 

hardware and data hosted? Who runs the nodes? Who develops the applications? 

“Whoever owns and controls these platforms always have [sic] a significant power 

over civil society” (Atzori, 2015, p. 29). Blockchain may further intensify the discussion 

on the digital sovereignty of domestic public administrations as knowledge of and 

control over the IT components that depend on it (Posch, 2017) could be at stake. 

Notably, whereas a large group of users could theoretically leverage the benefits of 

decentralized and personalized public services, a minority of people or interest groups 

could shape or alter the underlying blockchain architecture for their own good if it is 

not governed properly. For example, experiences with cryptocurrencies indicate that 

developers write the “organizational rulebook” (Hsieh, Vergne, & Wang, 2018, p. 51), 

which users and other stakeholders must then follow. Furthermore, if similar interests 

exist, it is likely that different parties (e.g., mining pools and service providers) could 

join forces and act as one interest group (Beck et al., 2018; Courtois, 2014). The 

blockchain platform Ethereum demonstrates that a blockchain organization needs to 

act with integrity and transparency (Atzori, 2015) and should be as independent of 

outside interests as possible (Campbell-Verduyn, 2018a). Atzori (2015, p. 27) described 

these IT professionals and organizations as privileged stakeholders in society who are 

“becoming the new policy makers.” While this phrasing might be rather extreme, it 

rightly highlights the challenge of balancing powers in blockchain networks. 

Interestingly, NPG-based public service delivery faces a similar challenge, with power 

broadly distributed across multiple public and nonpublic actors (Torfing, Bøgh 

Andersen, & Greve, 2020). A more centralized or permissioned setup of blockchain 
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networks may be seen as the obvious answer for reducing the number of influencers 

(van Dijk & Winters-van Beek, 2009). However, the following question remains: How 

much centralization is appropriate without putting the actual need for and benefits of 

blockchain at risk? Further blockchain research is required to answer this. 

3.5 Methodology 

The main of the present research was to identify the potential contributions that 

blockchain could make to NPG. To achieve this goal, empirical findings were 

leveraged that built on the theoretical basis. 

This study’s approach consisted of two major steps. The first step aimed to provide the 

theoretical basis by comparing the theory of NPG with an existing blockchain-based 

public service in greater detail. To better reflect the transformation sparked by the use 

of blockchain, this comparison also examined the public service before the 

implementation of blockchain. At the end of the first step, the comparison indicated 

how the use of blockchain has transformed this in-scope public service in the direction 

of NPG as well as revealed potential gaps. In the second step, expert opinions were 

leveraged in a Delphi study to challenge and extend the major findings from the first 

step. 

With regard to the first step, to compare NPG theory with an existing public service, 

an adequate classification system was required. Torfing et al. (2020) offered a suitable 

approach with their so-called “public governance diamond” and its five dimensions 

(see Table 5). 
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Table 5: Dimensions of the Public Governance Diamond 

Source: Torfing et al. (2020, 18f) 

Dimension Brief description 

Centralized control The degree of centralized control in the vertical chain of 

command. 

Horizontal coordination The degree of horizontal interagency coordination and 

collaboration. 

Societal involvement The degree to which private for-profit or nonprofit actors, 

including citizens, should be involved in public 

governance. 

Use of value articulation The degree to which public governance should be based 

on the articulation of public values. 

Use of incentives The degree to which public governance should be based 

on conditional positive and negative incentives. 

 

The public governance diamond is particularly useful because it is not tailored to a 

particular public governance paradigm. This is a critical feature since it seems likely 

that public services, regardless of their concrete technical implementation, could 

follow other, non-NPG-like traits. NPG theory and the two cases, namely the 

blockchain-based public service and the conventional public service, were rated 

against the five dimensions of the public governance diamond. 

The public service leveraged for this research was the project on land title transfer at 

the Swedish Mapping, Cadastral and Land Registration Authority. The project aimed 

to design and implement “a secure process for real estate transactions and mortgage 

deeds” (Kairos Future, 2017, p. 4). This process covers a wide range of steps. It starts 
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with the property owner who wants to sell a property, includes the activities of banks, 

agents and the Swedish authority, and ends with automated payments after the 

successful property transfer. Furthermore, it leveraged a private blockchain (Pignatelli 

et al., 2019) and was designed to be operated and used by public and nonpublic actors 

(Kairos Future, 2017). 

This project was selected as a result of an evaluation of existing blockchain projects 

within the public sector (Brinkmann, 2021a). It seemed suitable as it matched several 

criteria: First, the nature of the in-scope public service typically involves many actors 

and thus offers opportunities for collaborative activities; second, the project presents a 

rather mature status, allowing for findings to be derived from practical experience; 

and finally, the project work is thoroughly documented, including the affected public 

service with and without (i.e., conventional) the use of blockchain. In summary, the two 

cases can be described as follows: 

• The conventional case: This case described the Swedish public service of 

“transfer of land titles” before the implementation of blockchain. It considered 

public and nonpublic activities. Nonpublic activities may be conducted by, for 

example, sellers, buyers, or banks involved in the entire process, beginning with 

the property owner who wants to sell the property and the performance of the 

transaction at the end (Kairos Future, 2017). 

• The blockchain-based case: This case focused on the same Swedish public 

service after the implementation of blockchain. Similar to the conventional case, 

it considered the steps and activities of public and nonpublic actors. 

Additionally, changes to the process flow and actor involvement were of 

particular interest. 

To gather information on each of the two cases and NPG theory, an extensive literature 

review was conducted and mapped against the five dimensions of the public 
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governance diamond. For this purpose, search engines and scientific data bases, 

including Springer Link, ACM Digital Library and ScienceDirect, were used. The 

literature review was followed by a qualitative evaluation to derive a rating on a 7-

point scale per dimension (Torfing et al., 2020), thus allowing this study to build a 

diamond-shaped graphical representation of the rating results per case.  

In the second major step, the Delphi method was employed to verify and extend the 

major results of the previous step. The Delphi method is a “widely accepted and 

frequently used research method [that] follows an anonymous, multistage 

communication process” (Gnatzy, Warth, Gracht, & Darkow, 2011, p. 1681). A group 

of experts can bring in individual knowledge to generate and evaluate each other’s 

ideas, often in a setup of multiple rounds (Kloser, 2014). The Delphi method is 

frequently attributed with the aim of generating a consensus among a group of experts 

(e.g., Jeste et al. (2010), Kloser (2014)). However, Cuhls (2019) pointed to the value of 

identifying either areas of agreement or contested areas and perceived an absence of 

consensus in the Delphi method as an equally important finding. 

The use of web technologies has led to a rather novel approach to the Delphi method 

in the hope of greater efficiency and interactivity among the experts (Sunderji & 

Waddell, 2015) through working in “real-time.” Instead of conducting two or more 

rounds, iterative, real-time Delphi follows a “roundless” approach by instantly 

calculating the input and providing feedback to the experts (Cuhls, 2019; Helms, 

Gardner, & McInnes, 2017). It thus allows the experts to reflect on their input 

immediately. The present study selected the Foresight Strategy Cockpit by 4strat 

(2021) after comparing it with other Delphi-specialized tools. 

Adding expert opinions from various fields to this research design through a real-time 

Delphi method was valuable for various reasons. First, both NPG and blockchain 

advocate a wider stakeholder approach. A similarly designed Delphi method, which 
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considers those experts dealing with this environment, could show either agreement 

or disagreement with the key results from the previous step and point to additional 

considerations. Second, the composition of experts according to their profession could 

show whether, for example, experts of one profession have an understanding that 

differs from that of experts from another profession. 

The use of blockchain technologies in the public sector can involve various stakeholder 

groups (Brinkmann, 2021b). This study deemed the most relevant stakeholders to be 

public servants and IT solution providers, including consultants and blockchain 

solution developers. Furthermore, this study considered researchers because they 

would add value by providing a scientific view on the otherwise rather practical views 

of the aforementioned stakeholders (Cuhls, 2019). The concrete experts were identified 

by conducting broad online research, including the evaluation of topic-related 

publications, universities and scientific organizations, and blockchain-related 

associations. Additionally, the present authors’ social networks were included – this 

resulted in 7 participants from public administrations and IT solution providers. In 

total, 42 experts were identified among three professions: public servants (11 experts), 

researchers (11 experts), and IT solution providers (19 experts). Furthermore, this 

study chose experts who spoke the same language (German) to avoid any language 

difficulties, thereby potentially increasing the quality of the exchange during the 

Delphi method’s implementation. 

The questionnaire for the Delphi method was developed based on the major findings 

of the first major step, namely the comparison of NPG theory with the Swedish use 

case. The authors decided not to explicitly mention the Swedish use case within the 

questionnaire because it would have meant including various information, such as the 

public service before and after the blockchain project, stakeholder and governance 

matters, and concrete technical details. The authors assumed that doing so would 



3.6 Results 

51 

increase the participants’ preparation time for the survey, which could impair their 

motivation. Once drafted, the questionnaire comprised eight questions and was 

entered into the online tool; subsequently, it was pretested on individuals from the 

public and nonpublic sectors who possessed experience with this topic, and then 

adjusted according to their feedback; for example, definitions of terms were added and 

the wording was changed (see Supplemental Materials for the questionnaire). Shortly 

after, the identified 44 experts first received a written invitation requesting their 

participation. A total of 23 experts agreed and received an individual link to 

participate. This began the survey period, which lasted for two weeks. This period 

seemed appropriate as a previous real-time survey indicated that experts would not 

participate more than twice (Cuhls, 2019). During this time, the experts received 

reminders motivating them to either participate or to review the other experts’ 

answers again. In total, 19 experts had participated by the end of the survey period, 

comprising six public servants, five researchers, and eight IT solution provider. When 

the survey period, the answers were both evaluated quantitatively and qualitatively 

by the authors and then used to re-evaluate the findings from the first step. 

3.6 Results 

In the first major step, the two cases were compared with NPG theory by leveraging 

the public governance diamond and its five dimensions. Table 6 summarizes the 

results of the literature review that was conducted to rate the individual cases per 

dimension. Details of the reasoning are provided in the supplemental materials 

accompanying this article. 
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Table 6: Summarized Results of the Theory and Case Comparison 

Public 

governance 

diamond 

dimension 

Rating / Essential reasoning 

Idealized NPG 

theory 

“Land title transfer” 

– Conventional case 

“Land title transfer” 

– Blockchain-based 

case 

Centralized 

control 

1 / Emphasizes the 

shift toward self-

governing networks 

(Torfing et al., 2020). 

It also focuses on 

jointly designing and 

delivering public 

services (Christensen 

& Lægreid, 2014; 

Osborne & Radnor, 

2016). 

4 / Multiple actors 

are in control of their 

individual part of the 

value chain; hence, 

no centralized 

control of the value 

chain; major 

governance 

decisions regarding 

public service (e.g., 

legal requirements) 

by public 

administration.  

3 / Blockchain setup 

increased the 

independence of 

process actors along 

the process; 

however, actors are 

bound to the 

obligatory system 

predefined by a few 

(Pignatelli et al., 

2019; SAP, 2021). 

Horizontal 

coordination 

7 / Strongly 

recommends 

horizontal 

coordination in cross 

boundary networks 

(Osborne, 2010; 

Torfing et al., 2020) 

and collaboration 

1 / Rather 

disintegrated 

process steps result 

in multiple actor-

specific processes 

(Kairos Future, 

2017); public 

administrations, in 

7 / Blockchain 

integrates previous 

isolated process 

steps; 

interorganizational 

networking realized; 

public service 

process secured; 
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Public 

governance 

diamond 

dimension 

Rating / Essential reasoning 

Idealized NPG 

theory 

“Land title transfer” 

– Conventional case 

“Land title transfer” 

– Blockchain-based 

case 

among actors for 

joint problem 

solving (Loeffler & 

Bovaird, 2018). 

particular, only 

engaged in a few 

steps within real-

estate transactions; 

nonpublic actors can 

take over new tasks 

such as sellers’ 

checking their 

ownership situation 

by themselves 

(Kairos Future, 

2017). 

Societal 

involvement 

7 / Prefers inclusion 

of a wide range of 

social actors. (Ansell, 

2014; Pestoff, 2012). 

2 / Already 

participating in 

collaboration 

projects; however, 

overall process 

considered by 

individual actors 

and within their 

boundaries 

(Lantmateriet, 2021a, 

2021b). 

6 / New 

responsibilities 

implemented for 

nonpublic actors; 

increased number of 

actors with respect to 

technical 

governance; public 

administration not 

willing to share 

every aspect of 

governance 

(Brinkmann, 2021a). 
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Public 

governance 

diamond 

dimension 

Rating / Essential reasoning 

Idealized NPG 

theory 

“Land title transfer” 

– Conventional case 

“Land title transfer” 

– Blockchain-based 

case 

Use of value 

articulation 

4 / Acknowledges 

role of public values 

in governance and 

networks; however, 

value articulation is 

less central (Torfing 

et al., 2020). Can be 

difficult to align 

different value sets 

(Ansell, 2016; Xu et 

al., 2015). 

2 / Occasional 

interorganizational 

appeals can be 

assumed as part of 

ongoing 

collaboration 

projects 

(Lantmateriet, 

2021b). 

3 / Actors are driven 

by values of 

efficiency, 

effectiveness, and 

transparency (Kairos 

Future, 2017; 

Pignatelli et al., 

2019). 

Use of 

incentives 

4 / Incentives can 

render participation 

in networks and 

incentives generally 

seen as playing 

marginal role in 

governance 

processes (Torfing et 

al., 2020); relations 

supposed to present 

win-win situations 

3 / Obligations for 

nonpublic actors by 

law; official 

confirmation of 

ownership by public 

administration 

(Kairos Future, 

2017). 

4 / Multiple positive 

incentives (Kairos 

Future, 2017; 

Pignatelli et al., 2019) 

also because of 

jointly delivered 

public services, such 

as “faster and more 

transparent 

transactions” (Kairos 

Future, 2017); 
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Public 

governance 

diamond 

dimension 

Rating / Essential reasoning 

Idealized NPG 

theory 

“Land title transfer” 

– Conventional case 

“Land title transfer” 

– Blockchain-based 

case 

(Brandsen & 

Johnston, 2018; 

Loeffler & Bovaird, 

2018). 

collaboration may be 

seen as driver for 

motivation / 

commitment. 

 

Subsequently, the results of the comparison were put into context with the results of 

the Delphi survey. The combination of the case comparison and Delphi method 

delivered a comprehensive picture of the differences and similarities within each 

dimension (see Figure 3). To support this comprehensive picture per dimension, the 

results of the comparison and leveraged Delphi method are provided together in the 

following paragraphs. 

 

Figure 3: Public governance diamond: Comparison of NPG theory and the two Swedish cases. 
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Regarding the dimension of centralized control, the results revealed differences between 

NPG theory and the two cases. The strong emphasis on self-governing networks 

within NPG theory contrasted with the cases’ centralized characteristics, as manifested 

through rather centralized decision making by only a few stakeholders. Two aspects 

hindered lower degrees of such centralized control, namely the perception of public 

administration as playing a coordinating role and the use of a consortium for 

blockchain governance. Both aspects place one or only a few key stakeholders in a 

strong position. Most of the experts particularly agreed with the necessity of public 

administration as coordinator due it being perceived as a trusted entity, with trust 

playing a major role for crucial public services. As one expert pointed out: “I have 

doubts whether a blockchain-based administrative service would be adopted and 

accepted without [a public administration as a ‘trust provider’]”. Furthermore, the 

experts partially agreed that choosing a consortium governance model could impact 

the trust of a public service user because consortium partners may not be perceived as 

sufficiently trustworthy. However, some experts raised the question of whether users 

of a blockchain-based public service should know about the technical conditions and 

should rather only focus on the service. 

As previously mentioned, NPG theory promotes a stark shift toward horizontal 

coordination, which led to very high rating. In the same manner, the blockchain-based 

case revealed a high degree of process integration across stakeholders as well as 

efficient collaboration. This in line with the beliefs of most experts generally, as they 

thought that blockchain technology would allow a complete integration of the public 

service across all involved actors. At the same time, many experts admitted that 

although blockchain could connect actors, human interaction (e.g., for application 

validation checks) and interfaces for company-internal structures (i.e., their processes, 

systems, and data) would remain outside of the blockchain. Consequently, additional, 

non-blockchain-related governance mechanisms seem necessary to deal with such off-
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chain content. One expert argued: “if companies are also involved in an public service, 

internal processes and their interfaces to the public service will certainly remain in the 

company – and not in the blockchain”. The interaction of multiple actors (e.g., 

connected through technical interfaces) also raises the question of how to ensure high-

quality process inputs in support of high-quality process outputs. In contrast to the 

blockchain-based case, the conventional case was unable to demonstrate joint service 

delivery, instead indicating a rather disintegrated way of working. Therefore, the 

conventional case scored very low. 

In reference to societal involvement, NPG theory as well as the blockchain-based case 

both scored considerably highly. This was not surprising as NPG theory favors 

horizontal coordination; furthermore, it envisages the inclusion of a wide range of 

societal actors who are affected by the respective public service. Similarly, with the use 

of blockchain, the Swedish public service could increase the number of actors involved 

in the process as well as technical governance. Nonpublic actors could take over new 

tasks and responsibilities. Nonetheless, the Swedish public administration found it 

important not to share every aspect of governance. Noteworthily, according to most 

of the experts, the aspect of societal involvement appeared to also be highly relevant 

in terms of blockchain governance. These experts’ assumed decisions on blockchain 

governance may also have an impact on user acceptance and user trust in the level of 

public service, which would support the high assessment of this dimension. For 

example, one expert stated that “without appropriate governance, there will hardly be 

any acceptance”. 

By contrast, the score for the use of value articulation dimension was comparatively low. 

NPG theory recognizes the use of public values in networks and governance (Torfing 

et al., 2020), but it finds it challenging to align diverging value sets (Ansell, 2016; 

Bovaird & Löffler, 2012). Additionally, both cases received low scores. The 
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documentation evaluation related to the blockchain-based public service (Kairos 

Future, 2017; Pignatelli et al., 2019) suggested that values are not perceived as the 

primary driver, although an alignment of goals and purposes seemed necessary for 

key actors to jointly (further) develop the blockchain-based public service. Regarding 

the conventional case, it seemed plausible to assume at least an occasional articulation 

and alignment of values and purposes because the Swedish public administration 

already participates in various forms of exchange with nonpublic actors on 

collaborative projects. These preliminary comparison results seemed too low, 

however, because three-quarters of the experts argued that a joint formulation of 

values is required for the design of a blockchain-based public service. A joint 

commitment to the confirmation of common values could shape the system design as 

well as act as a “north star” under which the blockchain-based public service was 

implemented for later public service users. 

Finally, the use of incentives appeared relevant for both of the cases and NPG theory. 

NPG theory recognizes the minor role of incentives but is still useful for encouraging 

actors to participate in networks and engage in collective problem solving. The 

blockchain-based case also leveraged incentives, especially with respect to benefits 

that result from the use of blockchain-based public service, such as improved process 

efficiencies. Furthermore, the improved collaborative partnership or the unique, 

innovative technological setup may spur actor engagement. Nonetheless, the experts 

argued that incentives should work at the public service level as well as focus and 

communicate service benefits, such as improved process efficiencies. Blockchain 

would remain a technology in the background and should not be of interest to public 

service users. This understanding applies to the use of positive as well as negative 

incentives. An example of the latter might be the establishment of hurdles to the use 

of the conventional public service, as was indicated by some experts. In the 

conventional case, the public service predominantly harnesses legal obligations to 
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ensure actor engagement, such as stamp duty or the required service charges, thus 

relying on negative incentives. However, the public administration is also employing 

a positive legal incentive by offering an official confirmation of real-estate ownership. 

3.7 Discussion 

The combination of the case comparison and Delphi method made two significant 

observations possible. First, the conventional case mostly scored the lowest compared 

with the other case and NPG theory. However, it scored the highest with respect to 

centralized control. The conventional setup establishes a strong role for the public 

administration, which was unsurprising because public governance paradigms, New 

Public Management, and traditional public administration in particular are 

predominant in Europe (Pestoff, 2011). They promote a stronger position for public 

administrations among the various actors. 

Second, the results indicated that the Swedish use case came much closer to NPG 

theory in many dimensions due to the use of blockchain. Again, it was centralized 

control that remained relatively unchanged. The Swedish authority has opened to 

others by leveraging blockchain technology; yet, at the same time, the number of actors 

allowed to participate in key governance decisions is limited to just a few select actors 

who make the rules. It is noteworthy that this participation occurs at the level of 

blockchain governance in particular, which directly impacts the level of public service. 

The lines between the two levels seem to blur. In contrast to the centralized 

coordination, the implementation of blockchain has apparently led to significant shifts 

with respect to societal involvement and horizontal coordination, and also toward 

NPG theory. The idea and “technical nature” of blockchain support the inclusion of 

many actors and allow high process integration, which are key to NPG theory. 
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3.8 Conclusions 

The main aim of this study was to holistically determine the value of a blockchain-

based public service system shaped by the characteristics of NPG. As was clearly 

demonstrated, a blockchain-based public service can apparently make a large 

difference in public service delivery and represents a great shift toward NPG. 

Because this study relied not only on theoretical but also empirical work, it faced 

limitations that should be considered when interpreting its results. First, this study 

considered the public service of the Swedish Mapping, Cadastral and Land 

Registration Authority. Therefore, the analysis considered the information and 

circumstances of this public service and project. Some of the experts, who were all 

unaware of the analyzed Swedish use-case and instead answered generalized 

questions (see Section 4), argued that the results may vary depending on the public 

service under investigation. Hence, it would be valuable for future studies to 

investigate whether different public services or even blockchain characteristics could 

lead to different outcomes if, for example, they consider more or less critical/sovereign 

data. A potential research question is as follows: What would public governance look 

like under different functional or technical circumstances? 

In addition, the Delphi method could also represent a source of failure. Although the 

questionnaire was properly pretested on other experts, the risk exists that they 

misinterpreted the questions or the meanings of certain vocabulary. This may have 

misled the authors when evaluating the answers. 

This article also provides multiple starting points for further research, such as the 

aforementioned verification of the results using other blockchain characteristics or 

public services. Another starting point could be derived from the response behavior of 

the experts. While the researchers and public servants expressed diverging views, the 

IT solution providers often leaned strongly toward a positive or highly relevant 
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perception on certain matters. It may be worthwhile to further investigate these 

different streams as they may point to the alignment needs of involved actors as well 

as their motives (e.g., economic and marketing-related motives). Furthermore, because 

the coordinating role of public administrations seemed relevant to NPG theory and 

the experts, further attention should be paid to elaborating the potential tasks and 

responsibilities of such a role. The experts referred to various possible designs with, 

for example, either legal or technology-related obligations. Moreover, because some of 

the experts pointed to the influence of consortia partners on the trust of public service 

users and IT security, the selection criteria required to identify adequate consortia 

partners should be investigated. This is because blockchain consortia are likely to be 

chosen again for other blockchain projects in the future. 

Finally, public administration managers could employ this study’s results in their 

efforts to evaluate new ways of providing a more collaborative public service delivery. 

The results could also provide a practical – rather strategic – orientation for discussions 

with colleagues and service providers regarding the purpose of blockchain for their 

domain. 

3.9 Contribution to overarching dissertation  

This article contributes in many ways to the overall objective of this dissertation. Major 

contributions were achieved by extending the conceptual knowledge on the use of 

blockchain for public governance purposes, i.e., New Public Governance. The use of 

an adequate framework of analysis, the public governance diamond, enabled a 

differentiated comparison between the theorical paradigm of New Public Governance 

and the changes by the use of blockchain. Hence, the understanding of blockchain’s 

impact on public governance and administration could be strengthened. 
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This extension of knowledge not only rests upon a theoretical base but also empirical 

evidence by, first, basing the analysis on a real-life blockchain implementation and the 

changes it brought to the public administration and other stakeholders. And second, 

the participation of subject matter experts in a Delphi study allowed to validate initial 

findings by integrating relevant experience of public servants, IT service providers and 

researchers. Consequently, the article supported to establish a link between the 

theorical and empirical shares of this topic. 
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4.1 Abstract 

Blockchain technology and New Public Governance represent promising concepts for 

various researchers. As such, both concepts offer the vision of an altered relationship 

between public administration and its non-public actors by emphasizing a strong 

position of non-public actors for public service delivery. This research aims to identify 

the relevance of New Public Governance to leading blockchain implementations in the 

European public sector. For this purpose, both topics are combined in an explorative 

analysis. The analysis leverages an adapted analysis framework designed for this 

research effort to structure the expectations around New Public Governance. 

Qualitative interviews with multiple key stakeholders of blockchain implementations 

projects were conducted to understand the actual impact of blockchain on the actor’s 

relationships for public service delivery. This article presents the findings to this 

question and concludes that the use of blockchain has the changed actor relationships 

only in parts. Consequently, the author finally draws attention to the importance of 

blockchain governance and blockchain regulation for further developing the 

relationships of public administrations and their non-public counterparts. 

4.2 Introduction 

The development and transformation of public administrations has been an ongoing 

topic among researchers for decades (Bannister & Connolly, 2014; Pestoff, 2012). These 

discussions continue as changing political, societal, and economic challenges demand 

constant reflection on the way public administrations are set up. In terms of dealing 

with these challenges, the reform paradigm of New Public Governance (NPG) is 

widely perceived as delivering new perspectives on the fundamental development of 

public administrations. It demonstrates a shift towards collaborative forms of 
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interaction between various actors and, therefore, places a great deal of focus on 

governance (Osborne, 2010; Xu et al., 2015). 

Information technology is already supporting transformative efforts within the public 

sector (Nielsen, 2016), e.g. to enable participative governance (A. Meijer, 2012; 

Rodríguez Bolívar, 2018) or drive the exchange between public and non-public actors 

(Mergel et al., 2018). Distributed ledger technologies, the new technology of blockchain 

in particular, are said to facilitate this exchange by questioning the fundamentals of 

public administration (Reijers et al., 2016). It raises both hopes and questions among 

scholars and practitioners alike, leading to a number of activities designed to improve 

the understanding of its impact on the public sector. 

However, structured and more detailed scientific efforts to assess the institutional 

implications of the use of blockchain are scarce (Brinkmann & Heine, 2019; Ølnes et 

al., 2017). This applies to the theoretical question of NPG, in particular, and to what 

extent it could benefit from blockchain. As with any other research, it is important to 

expand and check theoretical work through complementary empirical research. To 

date, many blockchain projects have been conducted worldwide with the aim of 

changing the way that public services are delivered. Those projects seek to change a 

wide range of public services, e.g. with respect to land title registry, digital identities 

or academic credentials (The Illinois Blockchain Initiative, 2018). From a scientific 

standpoint, it is beneficial to evaluate these projects empirically to see whether they 

are in line with the theoretical discussions on the development of public 

administrations. These insights could provide valuable feedback for further research 

agendas and may also shape the design of blockchain projects to come. 

Consequently, this article focuses on closing this empirical gap. The aim of this 

research is to conduct a small-N case study to assess whether the functional 

expectations associated with NPG match with what is actually delivered today. NPG, 
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for example, is expected to provide public services in a co-producing and bilateral 

manner between various actors. When the outcome of a blockchain project enables this 

kind of service delivery, it is likely able to support the fulfillment these expectations 

around NPG. 

This article describes these research efforts and results, and is structured as follows. 

Within the second section, the foundations of NPG and blockchain are described and, 

thereby, the core elements of NPG are introduced, setting out the basic parameters for 

the expectations it gives rise to. The next section explains the methodological approach 

in greater detail. This includes the definition of an expectation analysis framework as 

well as explanations regarding case study selection and questionnaire design. The 

fourth section combines the outcome from conducted interviews and a corresponding 

discussion to effectively highlight matching and mismatching expectations. Finally, 

the conclusion section summarizes the major findings with respect to this article’s 

research aim and presents the limitations of this research approach as well as 

recommendations for further research. 

4.3 Background 

As outlined, this article seeks empirical evidence that combining NPG and blockchain 

technology can add value. Hence, this section explains the foundations of both subjects 

and also introduces the characteristics they possess that are essential for this article. 

4.3.1 New Public Governance 

Public administrations serve a wide range of purposes. They are supporters, 

regulating and supervising bodies, counselors, etc. (Wimmer, 2010) for various 

stakeholders. It is worth noting that actions essentially can affect a varying number of 

actors ranging from one individual actor to the society as a whole. Latter is crucial in 

the context of social affairs (Rychkova & Zdravkovic, 2017) as many public 
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administrations seek a balanced social system by continuously shifting resources 

between actors. Making decisions on these various matters requires them to be capable 

of dealing with varying circumstances (Atzori, 2015; Dale et al., 2013). Being able to do 

so implies the ability to manage knowledge, including its availability or accurateness 

on alternating levels (Dale et al., 2013). 

Admittedly, this perception is a rather idealistic one; the status quo of public 

administrations is often characterized as inflexible or inefficient (Bakken & Hernes, 

2003), as well as insufficiently transparent (Zuiderwijk, Shinde, & Janssen, 2019) or 

increasingly complex (O’Connor, Janenova, & Knox, 2019). This makes it difficult to 

overcome challenges such as the individualization of society, globally diffused 

business models (Schedler & Proeller, 2011), or increasingly complex interactions 

between public administrations. 

Public reforms aimed at transforming public administrations have been started in 

various countries. However, reforms in Europe, which represent the scope of this 

article, mostly relate to the reform approach New Public Management and, thus, 

adhere to a narrowed, intraorganizational perspective (Osborne, 2010; Vries, 2010). 

This approach focuses on improving efficiency, budget, or quality within the 

administration (Holtkamp, 2012). Intraorganizational reforms alone are unlikely to 

diffuse the dissatisfaction of citizens. This raises the question of how public services 

should instead be delivered. It would be beneficial to add an interorganizational 

perspective to the intraorganizational perspective of New Public Management (Vries, 

2010). However, this requirement is rarely fulfilled in practice (Torfing & Triantafillou, 

2016b). 

Not surprisingly, researchers are challenging the principles of public administrations 

(van de Walle & Groeneveld, 2017; Wiesel & Modell, 2014), and their interest in 

bilateral and informal procedures of cooperation, in particular, is constantly increasing 



4.3 Background 

68 

(Rodríguez Bolívar, 2018; Schedler & Proeller, 2011). Networks of self-organizing and 

participating stakeholders are also in the scope of today’s research (Atzori, 2015; 

Wimmer, 2010). Consequently, public services provided to and by different 

stakeholders would require a very different understanding of the management of this 

kind of service delivery system, establishing a new focus on governance. 

Formal as well as informal processes are required to allow collaborative interaction 

between stakeholders and, thereby, enable this governance-focused paradigm 

(Torfing & Triantafillou, 2016b). Such focus on governance is perceived as a further 

development of public governance, and is known as New Public Governance (NPG). 

NPG aims to improve the efficiency and quality of public services. One important 

principle of this is collaborative governance, which considers the combination of the 

capacities of businesses, society, public administrations, and the third sector. Actors 

work together when they are interested in either joint results or joint service delivery 

(Ansell, 2016). Trust and integrated leadership are also essential principles for this 

governance paradigm (Torfing & Triantafillou, 2016b). 

Pestoff (Pestoff, 2012) noted that the understanding and composition of actors also 

changes with the introduction of NPG. With NPG, the traditional, rather economic 

view, including buyers, contractors, customers, etc., must be related to civil leadership, 

partnerships, and networks. The central role that public administrations have today 

would change in a public service delivery system that relies on collaborative 

governance between multiple actors. Public administrations would become one out of 

many (Kennett, 2010; Osborne, 2010; Rychkova & Zdravkovic, 2017). The collaborative 

delivery of public services by public and non-public actors is consensus-oriented and, 

therefore, requires adequate incentives for actors to ensure active participation in 

service delivery (Torfing & Triantafillou, 2016b). Consequently, mandatory 
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collaboration for public service delivery would weaken the original idea of New Public 

Governance, which favors consensus among involved actors. 

In summary, three core elements of NPG can be identified, as outlined in Table 7. The 

effectiveness of an NPG-based public service delivery system depends on the degree 

of coverage of these three core elements. The implementation of these core elements in 

a public administration would most likely require large-scale reorganization. 

Table 7: Description of NPG core elements  

Source: own elaboration. 

NPG core element 

(Brinkmann & Heine, 

2019) 

Description 

Voluntary Co-

Producing Networks 

Public services are delivered in a networking manner by 

public and non-public actors. The delivery is consensus-

oriented and can take place without the involvement of 

public administrations. It combines actor capacities 

collaboratively to jointly deliver public services (Osborne, 

2010; Rychkova & Zdravkovic, 2017). 

Inter-Organizational 

Governance 

Proper coordination takes place across actors to deliver 

public services. This includes the alignment of design, 

execution, and monitoring/evaluation of service delivery 

(Osborne & Radnor, 2016). 

Contracts and Trust-

Based Management 

Formal and informal procedures are leveraged to 

coordinate and jointly deliver public services (Torfing 

& Triantafillou, 2016b). 
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In the past, Information and Communication Technology (ICT) has played an 

important role in facilitating the reorganization of public administrations. ICT could 

again emerge as a critical success factor for collaboration between public 

administrations and their stakeholders in terms of NPG. In fact, ICT is already 

enabling participation by citizens and businesses alike (Pestoff, 2012; Warf, 2014), for 

example by opening up data silos to non-public stakeholders. This can be seen as a 

manifestation of open government, which aims to redefine the interaction between 

public administrations and their stakeholders (Hilgers & Ihl, 2010) in order to 

ultimately strengthen democratic societies (Lathrop & Ruma, 2010). Some scholars 

argue, however, that digitalizing the exchange between public and non-public actors 

has not always fulfilled these promises (Mahizhnan, 2014). 

4.3.2 Blockchain 

Blockchain is widely perceived as a recent promise to reestablish the relationship 

between public and non-public actors. With blockchain, actors can reliably exchange 

various digital assets such as currency, contracts, or access rights. It evolved as one of 

the distributed ledger technologies, which forms a network of nodes that hosts 

securely stored data (Yli-Huumo et al., 2016). Software programs, so-called protocols, 

then conduct transactions in this ledger to fulfill a purpose within a field of application 

(Swan, 2015). Whether one can join, read, or write on a blockchain network is 

dependent on the setup of the blockchain environment. Public blockchains are open to 

everybody, and no dedicated authorization for users is required. However, users of 

private blockchain networks need to be granted access by a defined authority (Beck et 

al., 2018). The strength and promise of blockchain result from its key functional 

characteristics. There is a wide range of characteristics associated with blockchain 

(Seebacher & Schüritz, 2017; Yli-Huumo et al., 2016; Zheng et al., 2018), but on a 

functional level it comes down to four essential characteristics (Zheng et al., 2018). 
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The immutability of data, as one key characteristic, ensures that data (e.g. voting 

results) cannot be changed once they are stored in the blockchain. This is enabled by 

the combined use of cryptography and the way each block is linked to another block. 

However, this feature also presents a challenge for data privacy, especially in Europe. 

The European General Data Protection Regulation (GDPR) gives citizens the right to 

have their data be forgotten (Rosen, 2011), which is in opposition to blockchain’s 

unalterable nature. Scholars and practitioners alike are still in the process of finding 

answers and solutions to this issue. 

The second key characteristic concerns the decentralized setup of the blockchain 

network. Citizens, businesses, or public administrations can exchange their data on a 

peer-to-peer basis (Seebacher & Schüritz, 2017), i.e. without an intermediate entity. 

Thereby, bilateral working modes are the norm. The exchange of data between two 

users takes place based on predefined procedures. 

In addition, the blockchain network is consensus-driven. This third characteristic 

refers to the fact that users have the same understanding of what the shared data is 

and, thus, they agree on its accurateness. It is worth noting that this does not 

necessarily mean that the data itself is accurate, when false data is being delivered, e.g. 

by legacy systems. That is why the transition of data from an off-chain to an on-chain 

environment is critical for the overall acceptance of a blockchain network. 

Transparency of data, the fourth key characteristic, is another appealing feature for 

users. They are able to access the history of all the transactions that have ever occurred. 

This could contribute to public services being trusted and accepted because, for 

example, decisions made, or rules applied in the making of decisions, could become 

traceable for all (Nofer, Gomber, Hinz, & Schiereck, 2017). In particular, smart 

contracts build on blockchain’s transparency and decentralization. This effective tool 

supports the automated execution of transactions when certain upfront-coded criteria 
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are met (Ølnes et al., 2017). They can be executed as a result of or as a replacement for 

manual bilateral interaction. Additionally, the code behind smart contracts and, thus, 

the underlying rules are transparent to everyone. 

Scholars and public and non-public stakeholders around the world are trying to 

identify what potential this comparatively new blockchain technology may have for 

their organizations (Ølnes et al., 2017). A large number of projects have been started, 

partly with the involvement of both public and non-public stakeholders within 

individual projects. In addition, national or local governments in various countries, 

such as the US or within the EU area, are increasing their efforts to regulate and 

legislate for blockchain. These governments are focusing their attention on 

cryptocurrencies (including Initial Coin Offerings), crypto tokens, and smart contracts 

(Blemus, 2018). 

Also, many scholars continue to focus on cryptocurrencies (Atzori, 2015). The fields of 

application, however, reach way beyond financials (Nofer et al., 2017). Atzori (Atzori, 

2015) and Ølnes et al. (Ølnes et al., 2017) acknowledge, among other points, a lack of 

attention being paid to issues of governance. Generally speaking, governance concerns 

the process of decision making, including the definition of the decisions to be made 

and the accountability for them (Klischewski, 2018; Rychkova & Zdravkovic, 2017). 

This is critical within the domain of public administration and NPG, particularly when 

blockchain enthusiasts argue in favor of a self-organizing society that functions via 

blockchain (Atzori, 2015). Approaches to blockchain governance are still in the very 

early stages (Brinkmann & Heine, 2019; Campbell-Verduyn, 2018a) and should be 

developed further (Beck et al., 2018). 

However, this article argues that governance takes place on organizational and 

technological levels and should be considered holistically. On an organizational level, 

blockchain can support processes of governance (“governance by blockchain”), 
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whereas the operation of blockchain technology itself requires adequate governance 

on the technological side (“governance of blockchain”) (Brinkmann & Heine, 2019; 

Ølnes et al., 2017). 

Being an institutional technology of governance (Campbell-Verduyn, 2018a; Davidson 

et al., 2016a), blockchain could pave the way for a redesign of organizational processes, 

roles, and responsibilities since it could significantly reduce the number of 

intermediaries (Klischewski, 2018). The support of bilateral modes of working requires 

a new self-conception of the public administration contribution to direct and 

customized interaction between stakeholders. Public and non-public stakeholders 

could benefit from this institutional technology as trust could be restored, coordination 

efforts improved, and costs of administration lowered (Davidson et al., 2016a). 

Nonetheless, governance cannot be entirely covered by blockchain, e.g. with respect 

to dispute resolution or negotiations (Beck et al., 2018; Brinkmann & Heine, 2019). The 

alignment of multiple governance procedures may consequently become essential. 

Brinkmann and Heine (Brinkmann & Heine, 2019) demonstrate these functional 

overlaps and gaps with their conceptual work on matching up the technology of 

blockchain and the paradigm of NPG. The comparison of these two concepts proves 

that, theoretically, the functional match increases on an operational level and decreases 

on the strategic level of a public service delivery system. 

Governance-related decisions regarding technology such as blockchain can directly 

impact the organizational layout (Ølnes et al., 2017). Understanding the relationships 

of the architectural elements of data, application, and infrastructure to the 

organization is crucial to successfully creating an effective concept of institutional 

governance. And it seems necessary to assume that multiple parties would be part of 

the decentralized development and operation of a blockchain network, not only to 

support the original vision of blockchain but also because competencies in this field 
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are already scattered, reflecting the different levels of experience and interests of those 

parties. Thus, governance of blockchain implies proper management along the whole 

technology lifecycle, e.g. ownership or responsibilities for development (Atzori, 2015; 

Ølnes et al., 2017). If the ICT infrastructure of a decentralized public service delivery 

system were owned by only a few actors, they would have both great responsibility 

and the power to intentionally or unintentionally impact non-technical matters. 

Therefore, creating an accepted governance model for all involved parties is 

mandatory. 

4.4 Methodology 

This section presents the research design and, thus, introduces the method leveraged 

to empirically assess whether the functional expectations for NPG match with the 

outcomes of the reviewed projects. Two important factors can be derived from this 

question which significantly influence the research design. First, asking whether NPG 

played a role in the design of blockchain implementations; this indicates an X-centered 

focus, i.e. the attempt to better understand the influence of an independent variable on 

a dependent variable (Blatter & Haverland, 2014; Blatter, Langer, & Wagemann, 2018). 

And second, this question seeks to understand the project results as they represent the 

manifestation of design considerations of a blockchain implementation project. 

Taking into account the explorative nature of this empirical research and the fact that 

blockchain technology is comparatively new, the author choses to conduct a 

qualitative small-N analysis (Blatter et al., 2018) to further explore this object of 

research (Merriam & Tisdell, 2016; Schnell, Hill, & Esser, 2018). Data shall be gathered 

from interviews with project representatives. The steps listed below were then 

followed to achieve the goal of this research. 
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The aim of the first step was to define an adequate analysis framework. The foundation 

of this analysis is the “logical framework method for defining project success” 

(Baccarini, 1999), which was adjusted to fit the purpose of this research. Although the 

author does not want to decide whether a blockchain project is successful, this 

framework nonetheless provides useful dimensions and corresponding questions on 

how to appraise project value. It is assumed that (implicitly) considering NPG cannot 

only be assessed by the degree of covered requirements and system functionalities. 

Instead, the achieved purpose of the system and the underlying goals of the project 

also provide important indicators as to the importance of NPG. It can be assumed that 

NPG is most important to a project when the project meets the dimension expectations 

associated with NPG. Table 8 illustrates this expectation analysis framework. 

Table 8: Structure of expectation analysis framework and expectations for NPG coverage 

Dimension 

(Baccarini, 

1999)  

NPG-related interpretation Potential expectations for NPG coverage 

Output Does this BC solution cover the 

functional requirements related 

to NPG core elements? 

▪ Enable co-producing network 

▪ Consider user voluntariness 

▪ Concept for interorganizational 

governance, including aspects of 

blockchain governance 

▪ Contracting between actors 

▪ Handle informal processes 

Goal Does this BC solution provide 

NPG-related qualitive and 

quantitative improvements to 

the in-scope public service? 

▪ Efficiency gains, e.g. cost 

▪ Increase customization of public 

services 

▪ Decrease coordination effort between 

actors 

▪ (Re-)Arrange roles and responsibilities 
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Dimension 

(Baccarini, 

1999)  

NPG-related interpretation Potential expectations for NPG coverage 

Purpose Does this BC solution provide 

benefits to the public 

administration’s assumed NPG-

related mission? 

▪ Strengthen relationship with citizens or 

businesses 

▪ Increase trust in public administration 

▪ Stronger leverage of non-public 

resources 

▪ Increase quality of public service 

▪ Increase perception of equality between 

public and non-public actors 

 

It is worth noting that there is a fourth dimension, “Input”, within Baccarini’s 

(Baccarini, 1999) framework. This dimension is considered out of scope because it 

would involve factors such as the course of the project or stakeholder involvement 

during the project (Baccarini, 1999; Shenhar, Dvir, Levy, & Maltz, 2001), which would 

not add value to the result-oriented analysis of this article. 

Step two of the methodology covered the identification of suitable public blockchain 

projects. To achieve this, broad internet research was conducted between August and 

October 2019 to find blockchain implementations by public administrations around 

the world. This included the use of search engines, the analysis of databases (such as 

the “Blockchain in Government Tracker” by The Illinois Blockchain Initiative (The 

Illinois Blockchain Initiative, 2018), public administrations’ press releases, and public 

records (e.g. Pignatelli et al. (Pignatelli et al., 2019) and the European Union Blockchain 

Observatory and Forum (European Union Blockchain Observatory and Forum, 2020). 

The use of multiple sources supported the validation of project information (Yin, 2009) 

because it allowed for identifying inconsistencies or outdated data and closing 
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information gaps. The projects found were then brought together and short-listed 

based on two major considerations for suitability: 

• First, blockchain projects were perceived suitable when at least one 

governmental process implementation was in scope. In contrast, blockchain 

projects were treated as not suitable when they focused on theoretical, 

conceptual, or strategy work (technology standards, legislation, or country 

strategies) or the introduction of cryptocurrencies. 

• Second, a blockchain project was further considered suitable when its status 

was at least advanced by the time of the aspired interview, e.g. having pilot 

status or a mature proof of concept. Thus, only those projects are to be examined 

more closely that have probably already been able to gain significant practical 

experience. 

For the identification of suitable blockchain projects, 211 public blockchain projects all 

over the world were found and analyzed, and 32 were deemed suitable for the article’s 

research objective (see project overview provided as supplemental material along with 

this article). Once suitable candidates had been identified, an interview request was 

sent via email to contacts identified via further internet research. If a contact did not 

respond to the initial email, reminders were sent to them. In the end, out of those 32, 

three project representatives replied and agreed to participate in this interview. 29 

contacts did not reply at all, declined an interview or did not get back to the author for 

further information, although promised to do so. The project representatives were key 

stakeholders of their project and involved at a strategic level. The gathered information 

of the three selected projects were later validated during the interviews by considering 

relevant questions in the questionnaire to ensure an accurate project summary. An 

overview of the 211 analyzed blockchain projects is added as supplemental material 

to this article. 
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Table 9: Overview of in-scope blockchain implementation projects 

Characteristic  Project 1 Project 2 Project 3 

Project location Malta, Europe Zug, Switzerland, 

Europe 

Sweden, Europe 

Public 

administration in 

scope 

Ministry for 

Education and 

Employment 

City of Zug Swedish Mapping, 

Cadastral and Land 

Registration Authority 

Level of 

administration 

National Local National 

Relevant public 

service 

Issue and 

authentication of 

education credentials 

Proof of residency 

(eID) 

Transfer of land titles 

Use case 

description 

 

Blockchain-based 

educational certificate 

issued by public 

admin. 

Citizen indicates hash 

code of certificate 

when needed 

Third party can check 

hash code if indicated 

certificate is valid 

Citizens request 

blockchain-based 

identity (eID) 

Citizen and public 

admin. register eID 

Citizen can then use 

this eID as 

authentication for 

public and non-public 

services 

Blockchain is used as a 

platform to securely 

store the process status 

of land title transfers 

Process workflow is 

executed off-chain on 

separate component 

Blockchain 

configuration 

Public permissionless Public permissionless Private permissioned 

Source code Open Source Open Source Proprietary 

Project status Pilot Pilot Proof of concept 
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Due to the low number of projects, the results cannot be considered representative. 

However, a small-N case study can provide valuable explorative findings (Blatter 

& Haverland, 2014). Table 9 introduces the three projects that participated in these 

interviews. The three projects show different characteristics and, thereby, offer a wider 

field to extract findings from. Especially, the proprietary and private nature of one 

solution may offer the chance to implement functions differently. Also, local public 

administrations are rather show a more intense citizen contact than administrations at 

a national level. However, all three projects have in common that they are not in 

production and are, at best, in pilot status. In fact, research has shown that this is what 

similar public sector blockchain implementations around the world mostly have in 

common. As a consequence, the projects cannot benefit from much in the way of 

specific previous experience. Because the three selected projects are located in Europe, 

this research offers the opportunity to gain deeper insights into the status quo and the 

challenges of the European blockchain project landscape. 

The third step the methodology comprised the design of the questionnaire for an 

interview guide approach. Due to the explorative character of this research, a partially 

structured interview guide was designed (Schnell et al., 2018). Subject areas and 

corresponding open questions (Mayer, 2008) were derived from the expectations 

detailed for each of the analysis framework’s dimensions and complemented by a 

literature review for further details. In the end, the interview guide consisted of 23 

questions asking, for example, about the motivation for the project, its effects on the 

role of citizens, or aspects of blockchain governance. To ensure a high-quality 

questionnaire, the questionnaire was pretested within the team of researchers and 

improved accordingly. 
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In step four, the interviews were conducted. Interviewees were given the choice of 

either an in-person interview at their current location, wherever in the world that 

might be, or a face-to-face interview via video call (Table 10). 

Table 10: Overview of in-scope blockchain implementation projects 

Characteristic  Project 1 Project 2 Project 3 

Project location Malta, Europe Zug, Switzerland, 

Europe 

Sweden, Europe 

Public 

administration in 

scope 

Ministry for 

Education and 

Employment 

City of Zug Swedish Mapping, 

Cadastral and 

Land Registration 

Authority  

Interviewee role Project incubator to 

the ministry at 

executive level 

Public project 

owner at executive 

level 

Chief Innovation 

Officer of public 

administration 

Number of 

interviews 

1 1 1 

Type of interview Video call Phone call Video call 

Language English German English 

Duration a 1:05 h 0:35 h 0:40 h 

a Questionnaire is added as supplemental material to this article 

 

All the interviews were recorded, with the agreement of the interviewees. Each 

interview was transcribed and answers were complemented with desk research to add 

additional information wherever possible. 
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In the fifth step, the interview outcomes were analyzed following a two-step approach. 

Basis for the analysis was a table consisting of the dimensions from the expectation 

framework (y-axis) and the NPG core elements (x-axis). First, the interviewees’ 

statements and additional information from the desk research were then mapped 

against the designed table structure. The results of one project could also be compared 

to the other projects, allowing a cross-case analysis and the identification of regularities 

or differences, on the basis of which categories could be formed (advanced x-axis) 

(Kelle & Kluge, 2010; Merriam & Tisdell, 2016). With the definition of the categories, 

the initial mapping of statements and additional information was rearranged to meet 

the more detailed table structure. Once the rearrangement was completed, an 

interpretation in the light of expectations was conducted to understand whether a 

statement or finding either provides evidence to confirm or reject the expectation was 

met. By doing so, it is possible to show comprehensively whether an expectation was 

met and how strong each NPG core element was considered to be per dimension. 

4.5 Results and discussion 

This section provides the results of the conducted interviews and puts them into 

perspective. The multiple results are first summarized in Table 11, then presented in 

greater detail. 

Table 11: Result summary per NPG core element 

NPG core element Result summary 

Voluntary Co-Producing 

Networks 

▪ Co-production hardly achieved 

▪ Independence of non-public actors for public service 

execution increased 

▪ Efficiency gains for public and non-public actors 

▪ A lack of regulation may limit further use of blockchain 

▪ Limited methods leveraged to incentivize actors 
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NPG core element Result summary 

Inter-Organizational 

Governance 

▪ Traditional assignment of roles between public and non-

public actors did not change significantly 

▪ Governance capacities of public administration challenged 

due to blockchain governance complexities 

Contracts and Trust-Based 

Management 

▪ Contracting realized by combination of on- and off-chain 

components 

▪ Smart contracts of no importance 

▪ Informal processes continue to be handled off-chain 

 

The results are structured in line with the core elements of NPG. Thereby, the findings 

can be viewed in the light of this article’s research question of whether NPG, i.e. its 

core elements, is identifiable within the blockchain projects. The detailed interview 

analysis is added as supplemental material to this article. 

4.5.1 Voluntary Co-Producing Networks 

The projects show that blockchain is leveraged to replace traditional centralized 

methods of verification. These blockchain-supported public services do not constitute 

a fundamental change toward an NPG-oriented system of public service delivery. 

However, due to the use of blockchain, the actual service execution of the respective 

public services became more decentralized for all three projects, i.e. users of the 

blockchain solutions no longer rely on the public administrations (PA) as much as they 

used to in order to interact with other citizens, businesses, or PAs. For example, by 

leveraging the blockchain-based eID service, the citizens of Zug can directly engage 

with businesses and reliably prove their identity without actually contacting the 

responsible PA for every business transaction. This can be perceived as supporting the 

expectation that NPG facilitates co-production without PA involvement. Thereby, 

both public and non-public actors also achieve efficiency gains, e.g. by lowered 
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administration costs (Pignatelli et al., 2019) or the fact that it is no longer necessary to 

travel in person to the PA’s offices. Surely, PAs should carefully weigh up why they 

are undertaking the laborious journey toward blockchain-based public services. But a 

strong emphasis on efficiency gains raises the question of whether these could be 

better achieved by focusing efforts on alternative forms of digital transformation in the 

public sector, especially with respect to service and data interoperability and “Once 

Only” initiatives, as proposed by the European Commission (European Commission, 

2014, 2020). Latter aim at more efficient data flows between and in PAs. In so doing, 

citizens should not have to disclose already known data more than once, leading to 

e.g. cost and time savings or improved service quality (European Commission, 2014). 

The projects’ service execution benefits from blockchain’s decentralized approach and 

actively supports a shift of data ownership from PA to citizens, as can be clearly 

observed within the Maltese and Swiss projects. Thus, citizens in particular can better 

control the use of their data. This could potentially result in an increasing level of trust, 

as expected for NPG, since non-public actors become responsible for managing their 

own data. Also, the shift is a precondition for a direct exchange between actors of their 

own resources – in these cases data. As expected for NPG (Osborne, 2010), the resulting 

decreased dependence on PAs implies an increasing flexibility for non-public actors 

and reduced coordination effort on both sides. However, a larger shift of ownership 

cannot be conceived of by PAs at the moment because this would, in general, require 

key stakeholders within public administrations and governments to adopt a mindset 

open to the sharing of responsibility for public service delivery. Interestingly, all 

interviewees referred to the need for proper and aligned regulation, especially with 

respect to the European General Data Protection Regulation (GDPR). Existing 

regulation would leave too much room for interpretation and thereby carries the risk 

of unlawful behavior. Current regulation would also limit the potential ways in which 
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public administrations could interact with non-public actors. Thus, it restricts the 

blockchain design options and hinders the expansion of blockchain networks. 

However, apart from the service execution, the service design cannot be considered as 

a part of the joint decision making since the major functional specifications were 

defined by the three public administrations. This is because they either ensured the 

design activities remained internal or acknowledged that design decisions should 

remain the responsibility of PAs. Consequently, it seems rather questionable to 

conclude that the three projects truly strengthened collaborative working modes with 

the introduction of blockchain. In fact, the projects reveal cooperative work because 

the involved actors conduct their activities rather separately (Kozar, 2010). 

In addition to co-production in NPG, the voluntary participation of non-public actors 

within co-production was also considered to a certain extent. Due to their public 

blockchain configuration, Malta and Zug were aware that citizen motivation was 

important for public acceptance of their solution. The approach to ensure 

participation, however, was focused on the use case and the usability of the technical 

solution (e.g. the users’ mobile app) only. Furthermore, citizens will likely hesitate to 

use the blockchain-based solutions because the established process of the public 

services continue to exist and could be used instead. No other incentive could be 

identified which might further reduce the citizens’ motivation to leverage a 

blockchain-based public service. 

4.5.2 Inter-Organizational Governance 

As stated in the Voluntary Co-Producing Networks section, the use of blockchain did 

not lead to an implementation of NPG in all areas of public service delivery, but rather 

focused on the public service delivery. This perception can also be supported with 

respect to governance. With NPG, the traditional role of public administration as 

decision maker would change in favor of joint decision making, and resources from 
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various actors would be combined in order to deliver public services. The interviewees 

shared the belief that their traditional mode of working would not change dramatically 

with the implementation of blockchain. In fact, the public administrations made sure 

that deciding on changes to the public service or the blockchain solution remained 

within their remit. This was explained by the role of PAs as trusted entities, the need 

for strong leadership, and by the PAs’ responsibility for the development and quality 

of public services. 

With the use of blockchain, the development of and changes to public services are 

substantial, in terms of technology. Thus, the governance of a public service should 

also involve the governance of blockchain. But the governance of blockchain 

technology represents a substantial challenge, as outlined by the interviewees. Who 

should decide on changes to the technology? Who would be responsible for any 

wrongdoing? This summarizes the two major questions gathered during the 

interviews, and still requires an answer. This issue was one reason why the Swedish 

project chose to go for a private, proprietary blockchain solution as it can, thereby, 

better define the governance procedures for its blockchain solution. Consequently, 

open blockchain solutions, e.g. running on the Bitcoin or Ethereum networks, may be 

harder to control. Accordingly, the Zug project stipulated rules and responsibilities for 

the external provider. Nonetheless, contractual agreements cannot cover all 

eventualities when open blockchain solutions are used. The interviewee from the Zug 

project also referred to acceptance issues among non-public actors, e.g. due to the 

technical complexity of this externally developed solution or uncertain terms and 

conditions of the solution provider. Thus, the introduction of blockchain for the benefit 

of NPG could actually decrease governance capacities in order to prevent an 

unfavorable solution development for governments and increase complexity instead 

due to the multiple involved actors on technical level outside the public sector domain. 
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As a result, the Maltese and Swedish projects made a case for an overarching 

regulatory framework which could define the roles and responsibilities of public 

blockchain solutions and of blockchain solution providers in general. The European 

Blockchain Partnership was named as a good example of a facilitator on a European 

level. This demand for a joint regulatory framework seems appropriate in order to 

drive large-scale or interconnected blockchain solutions and, thereby, improve the 

impact of blockchain-based public services in terms of NPG. In fact, standardized 

blockchain solutions which could also speed up the spread of blockchain may only be 

accepted once proper regulation is in place. Last but not least, that joint regulatory 

framework would provide a promising opportunity to support blockchain users and 

solution providers to cope with the existing privacy and GDPR concerns. 

4.5.3 Contracting and Trust-Based Management 

Contracting represents formal types of interaction within NPG, whereas trust-based 

procedures rely on informal methods. For contracting purposes, blockchain offers the 

use of smart contracts to enforce the execution of upfront-coded transactions, which 

could include legal contracts, for example. The interviews showed that contracting in 

general only plays a significant role in the Swedish project, due to its importance for 

the buying and selling of land titles. But smart contracts, in particular, are not 

important at all for any of the projects. The Swedish project developed a contract 

engine that handles all land title-related contracts off-chain, with only the confirmation 

of a contract being stored on-chain (Kempe, 2017). So, although the contracting is 

primarily not implemented via blockchain, it is the combination of on-chain and off-

chain components which supports bilateral contracting without government 

involvement, as expected for NPG. 

Also, according to the three interviewees, informal processes are expected to be 

required within a blockchain-based public service delivery system. The projects’ use 
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cases, however, did not attempt to implement informal processes via blockchain. 

Those processes, e.g. legal counseling or discretion for decision-making, remained 

outside the blockchain. There is no evidence that the handling of informal processes 

has changed because of a blockchain implementation. This is not surprising since 

blockchain depends on upfront-coded transactions. Spontaneous and flexible human 

behavior could hardly be supported by blockchain alone, if this behavior is not covered 

by the coded rules of the blockchain solution. This may require additional 

technologies, such as artificial intelligence, to facilitate the automated decision-making 

process and, thereby, increase the flexibility of a blockchain system. If informal 

processes remain in place, i.e. outside the blockchain solution, the three PAs in scope 

of this analysis should carefully evaluate and design their decision-making processes 

and elaborate the interfaces of the formal and informal processes to avoid premature 

decisions to be put on blockchain. 

4.6 Conclusion 

The research presented within this article aimed to identify the relevance of the NPG 

paradigm to the design of public blockchain solutions. The analysis of the projects 

shows that blockchain-based public service delivery partly meets the various 

expectations associated with NPG. 

First of all, dependence on three public administrations for service execution 

decreases, largely due to the shift of ownership toward non-public actors. This 

increases the flexibility of those actors and leads to relatively decentralized service 

execution. Efficiency improvements on both the public and non-public side, as well as 

trust gains for non-public actors, can be realized. Nonetheless, it was shown that a 

blockchain implementation does not necessarily involve any additional leverage of 

non-public resources. Strategy and design activities, in particular, remained core 

responsibilities of the analyzed PAs. With respect to the investigated projects, public 
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and non-public actors did not jointly decide on strategy or design matters for public 

service delivery in the sense of NPG. 

Second, it can be concluded that the reviewed PAs did not intend to become “one 

player amongst many others” (Kennett, 2010, p. 20) because they continue to believe 

in the key responsibility of public administrations to guarantee trusted public services. 

Despite the question of whether NPG could be realized with blockchain, it should be 

noted that it can hardly be assumed that NPG is currently being implemented within 

the three PAs. Hence, the realization of NPG could become even more challenging for 

the PAs with blockchain. With a growing number of stakeholders, governance efforts 

are likely to increase since there are multiple stakeholders involved at a technical level. 

It shows that the challenge faced by the PAs in retaining their digital sovereignty is to 

keep “full knowledge and control… about who can access ones data and where ones 

data are transferred.” (Posch, 2017) Accordingly, the reviewed PAs call for a regulatory 

framework which sets binding roles and responsibilities for all parties, including 

international ones. Also, the shared responsibilities in the Zug and Malta projects, 

where non-public ICT providers mainly allocate their ICT infrastructure capacities 

utilized by the PAs, bears the hallmark of the government-as-a-platform concept 

(O'Reilly, 2011). 

And third, the interviews showed that smart contracts alone seem to play only a 

limited role in today’s projects. Instead, it was the combination of on-chain and off-

chain components that ensured expectations regarding NPG and contracting could be 

met. However, the projects’ results also demonstrated that public services did not 

become less or more informal due to the use of blockchain. 

There are also limitations to the results of this research. It is not feasible to claim that 

the results are representative, as only three early-stage projects were involved in the 

review. Nonetheless, it was reasonable to strive for an explanatory approach due to 
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the fact that blockchain is a relatively new technology and that it was being combined 

in an innovative way with the promising NPG paradigm. 

The results of this research offer multiple opportunities for further research. For each 

analyzed use case, i.e., transfer of land titles, issue/authentication of education 

credentials and proof of residency, the results could be compared with similar 

blockchain implementations in other regions. Understanding the different 

implementations of the same use case, offers the chance to derive e.g. best practice or 

common issues in the area of blockchain governance, and thereby enhances this 

article’s results. Especially with respect to the Swiss use case on proof of residency, it 

seems useful to further connect this with ongoing efforts of the European Union 

towards an European Self-Sovereign Identity Framework as part of the European 

Blockchain Services Infrastructure (European Commission, 2021). A strong connect 

between national and international activities may be beneficial for both parties in 

terms of efficiency and knowledge sharing. International activities, in particular, rely 

on insights from country level to support technological adoption and user acceptance 

of potential future solutions. 

Also, the concept of NPG may be fruitful for the relatively new scientific community 

that is forming around blockchain. Following the scientific discussions on and 

challenges faced by concepts such as NPG could offer insight into the challenges of 

usefully implementing blockchain (Reijers et al., 2016). For example, what future 

skillset will be required in public servants who are expected to work in a collaborative 

manner? This issue was raised by the Maltese interviewee and considering existing 

research from public administration scholars may help to address it (Crosby, Bryson, 

& Stone, 2010). At the same time, blockchain offers great potential for process 

integration. Hence, it seems worth investigating whether the NPG paradigm with its 

emphasis on decentralized public service delivery could be further enhanced by the 
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technology-enabled integration mechanisms (Torfing et al., 2020) of blockchain or 

other distributed ledger technologies. 

Additionally, comprehensive approaches to blockchain governance are required in 

order to allow public administrations to master the increased complexity of 

governance brought about by the use of blockchain. Without a convincing, multi-

stakeholder approach, NPG or blockchain may very well not proliferate as hoped by 

blockchain enthusiasts. This also applies to ongoing discussions around the 

compatibility of blockchain and GDPR (Berberich & Steiner, 2016), which could now 

be extended. Also, it may be useful to repeat this kind of research once there are public 

sector blockchain solutions that have been in production for some time in order to see 

how the public service develops over time and what decisions were taken to answer 

the questions raised in this article. 

4.7 Contribution to overarching dissertation 

This article provides multiple contributions for this dissertation. First, the article builds 

upon a case study approach which so far has been scarce in this field of interest. 

Interviews with project responsibles of leading European blockchain implementations 

in the public sector helped to gather insights first-hand. This approach, thereby, 

allowed to substantiate the discussion on blockchain’s impact on public governance 

respectively public administrations and, for example, elaborated on the shifting 

dependency on and role of public administrations. 

Also, the article delivered insights into concrete benefits and limitations of blockchains 

for public administrations, such as perceived efficiency improvements respectively 

trust gains or the limited importance of smart contracts. Researchers could pick up and 

further elaborate on these results. Public responsibles could also leverage the results 

for future discussions and decision-making. 
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5.1 Abstract 

Power relations within the area of blockchain governance are complex by definition 

and a comprehensive analysis that links technological and institutional elements is 

missing to date. The research that is presented with this article focuses on the 

visualization of the shifting power relations with the introduction of blockchain. For 

this purpose, the analysis leverages an adjusted version of the multi-stakeholder 

influence mapping tool. The analysis considers the various stakeholders within the 

multi-layered blockchain technology stack and compares three fundamental 

blockchain scenarios, including public and private blockchain settings. 

The findings show that public administrations face indeed less power with the 

introduction of blockchain, while new stakeholders come into play who wield 

influence rather uncontrolled. Nonetheless, public administrations are not powerless 

overall and remain influential stakeholders. This paper concludes that blockchain 

governance is not as democratic as blockchain enthusiasts tend to argue and derives 

corresponding opportunities for further research. 

5.2 Introduction 

Public administrations and political representatives regard joint efforts between public 

and non-public stakeholders to produce public services as increasingly important. This 

is a reaction to pressing topics resting inside and outside public administrations, such 

as scarce public funds, limited internal resources, eroding trust of society and 

challenges of globalization. A prime example for the current need of collaboration 

between public and non-public stakeholders is the ongoing global health crisis due to 

COVID-19. Observed governmental responses (e.g. (German Federal Government, 

2020)) actively ask for a close collaboration between public health authorities and 

citizens with combined resources in order to co-produce public health services. In 
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general, this governance-focused paradigm is often referred to as New Public 

Governance (Osborne, 2010). A successful implementation of this paradigm also 

requires the ability to cope and align with multiple involved stakeholders. 

There are already various solutions of information technology (IT) available to support 

collaborative modes of working. However, the technology of blockchain takes the 

discussion of scholars and practitioners to another level because this technology is 

attributed to act as an institutional technology (Campbell-Verduyn, 2018b). Scholars 

of IT often claim it could fundamentally redefine stakeholder interactions by offering 

secure peer-to-peer working styles and thereby even improve democracy (Fisher, 

2012). Advocates of blockchain also question the role of public administration. At the 

same time, the discussion around the institutional consequences of blockchain is rather 

unstructured. It is the technological complexity and the high number of relevant 

stakeholders on governance level that makes it difficult to understand the technology 

itself and corresponding power relations. For this reason, further research is 

demanded that links technological and institutional perspectives (Ølnes et al., 2017). 

The research presented with this article aims to structure and visualize the shifting 

power relations in the area of blockchain governance by applying comprehensive 

stakeholder analysis techniques, such as multi-level stakeholder influence mapping 

tool (Sova et al., 2015). Furthermore, the research seeks to evaluate possibilities and 

limitations of public administrations to influence the development of blockchain-

based public services. 

This article summarizes the efforts and results of this research. First, the theoretical 

foundations of this research are laid out with an overview of interorganizational public 

service delivery and the blockchain technology. Second, the design of this research is 

introduced in greater detail by describing the applied step-by-step approach. Third, 

major findings are then examined and discussed. And finally, conclusions are drawn 
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with respect to the aim of this research before limitations to the results and 

opportunities for further research are discussed. 

5.3 Background 

This chapter elaborates on the theoretical foundations of this article. First, the shift 

from intraorganizational towards interorganizational governance is presented and 

amplified with a discussion on the role of power and e-governance. Second, the 

foundations of the blockchain technology are introduced. These also include 

elaborations on the matters of blockchain governance and the technology’s multiple 

stack layers. 

5.3.1 Public service delivery – towards interorganizational governance 

Public administrations offer public goods and services to their various stakeholders 

and expect them to follow their rules and to pay tax. The public administrations do so 

as they largely rely on laws and potential penalties these may include (van Waarden, 

2012). They provide those goods and services with limited capacities. Especially time, 

funds and knowledge about the interdependences of service provisioning are scarce 

(Schedler & Proeller, 2011; Torfing, Peters, Pierre, & Sørensen, 2012c). Latter limitation 

should not surprise when multiple stakeholders are involved or even national 

boundaries are crossed (Moynihan et al., 2010) in consequence of e.g. technologies that 

know no borders or supply chains that easily span across nations (Kooiman et al., 2008; 

Lynn, 2010). Additionally, private actors increasingly engage as public service 

providers (Torfing et al., 2012c). Thus, the number of elements of a public service 

increases which makes it harder to predict and control the service outcomes, i.e. the 

complexity increases (Axelrod & Cohen, 2000; Wagenaar, 2016). 

As one of the most recent and popular public sector reforms, New Public Management 

fails to offer adequate responses to these constraints due to its intraorganizational 
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focus on efficiency (Liddle, 2018). Accordingly, new approaches are required that 

consider the shifting roles (Torfing, Peters, Pierre, & Sørensen, 2012e) and tackle the 

growing interorganizational governance efforts within the public service delivery 

system (Moynihan et al., 2010). Collaborative forms of governance have thereby 

gained significant importance in public sector reforms (Christensen & Lægreid, 2012) 

because traditional patterns of policy making, e.g. top-down decision-making or 

confrontation, appear to be hardly suitable for recent challenges (Innes & Booher, 

2004). These forms seek to resolve conflicts and facilitate cooperation among public 

and non-public stakeholders (Ansell, 2012) in order to improve efficiency and quality 

of public services. This governance-focused paradigm is also referred to as New Public 

Governance. With New Public Governance, public and non-public stakeholders 

combine their resources to provide public services in co-production (Osborne, 2010). 

Indeed, this would be a promising development. At the same time, this development 

presents “a challenge to the role of government” (Liddle, 2018, p. 972) which requires 

careful examination. When activities are not provided by public administration any 

longer, but instead by non-public stakeholders, this raises concerns in terms of e.g. 

accountability, legitimacy (Liddle, 2018) or governability of the societal system 

(Kooiman et al., 2008). There are many factors that could influence this complex 

governance system and which can only be partly controlled by the governing system 

(Kooiman et al., 2008). Stakeholders are likely to bring in diverging sets of e.g. goals, 

capacities, interests and dependencies (Moynihan et al., 2010). This may give reason 

for “conflicts and power issues” (Agranoff, 2006, p. 61) leading to challenging 

coordination and balancing efforts (Elsner, 2004) to finally jointly provide public 

services. Companies could either struggle in case they have to follow divergent laws 

of multiple jurisdictions or assume a superior role if they can rely on a large-scale 

organization and corresponding resources, while latter scenario is rather common 

practice and not theoretical thought experiment (Elsner, 2004). In summary, effective 
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strategies for coordination and cooperation in governance networks are essential to 

prevent unbalanced actions, the abuse of power by stakeholders or an inadequate 

provision of public services (Klijn & Koppenjan, 2014). 

Consequently, power and influence are two important factors in governance networks. 

The two concepts are closely linked with each other but still can be clearly 

distinguished. Both concepts strive for the achievement of one’s actor interest. In 

contrast to the power, influence can achieve the interests without any forces or 

sanctions (Hoffmann-Lange, 1989; Schiffer, 2007). Using power always means to rely 

on a basis of power, e.g. knowledge, resources (Sova et al., 2015) or authority. 

Interestingly, where power and influence lie and how they are “conceived in studies 

of governance and institutions is often not discussed.” (Sova et al., 2015, p. 383) This 

issue needs to be tackled when stakeholders apparently play an increasing role in 

governance networks. It can help to better understand stakeholder relationships 

within governance networks and, subsequently, support the design of proper 

governance models (Sova et al., 2015). 

The analysis of stakeholders in governance networks that follow the concept of New 

Public Governance should also consider the use of IT. Electronic government is widely 

integrated in today’s governmental processes of policymaking and policy 

implementation (Homburg, 2018). Thus, transforming a public administration would 

go along with a complementary transformation of IT. The benefits of IT for governance 

purposes, or e-governance, is already being discussed today. There are claims e-

governance could result in intrinsically changed relationships in society and “help to 

achieve democratic means and even transform people’s social and political 

consciousness.” (Netchaeva, 2016, p. 469) Furthermore, e-governance should e.g. 

increase the efficiency, the accessibility of data and also enable a power shift from 

governments to individuals (Fisher, 2012). 
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Interestingly, the idea of conflicting interests and powers relations within collaborative 

governance networks to provide public services needs to be expanded onto the 

technology level (Fisher, 2012). The more stakeholders are involved with their own IT 

capacities, the higher the overall dependence on these IT assets (Elsner, 2004). And due 

to high complexities in IT provisioning (e.g. cloud-based public services operated by 

third parties in data centers across the world), it is hard to tell where power lies in the 

end (Fisher, 2012). Elsner (Elsner, 2004) already claimed years ago that an analysis 

should focus on the roles of power. This claim still holds true because the rather new 

technology of blockchain raises high hopes to fundamentally change the interactions 

among stakeholders. Does the introduction of blockchain represent a shift in powers 

for the provision of public services? In which direction – vertically and horizontally? 

5.3.2 Blockchain – the institutional technology of governance 

Blockchain is a distributed ledger technology which allows to securely transfer digital 

assets of any kind from one user to another in a peer-to-peer fashion. Thus, it can be 

applied to a variety of fields of application (Swan, 2015). The most prominent use of 

blockchain can be observed within the field of cryptocurrencies, e.g. Bitcoin or Ether 

as being two well-known cryptocurrencies. Essentially, blockchain is a network of 

nodes that stores continuously updated and synchronized data based on predefined 

rules every node agreed to. Self-executable programs, so-called smart contracts, 

further improve the efficiency of transactions (Finck, 2019) and reduce the need of 

human intervention. 

Although blockchain is described by an alternating number of characteristics 

(Seebacher & Schüritz, 2017), there are four essential characteristics which in 

combination build the strength of this technology (Brinkmann & Heine, 2019): 

immutable data as a result of cryptography and the unique design of blocks, 

decentralized and bidirectional exchange between users without an intermediary, 
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consensus among nodes that the stored data is accurate and a transparent history of 

all transactions (Brinkmann & Heine, 2019). 

Furthermore, blockchain is not a monolithic system. It rather is an ecosystem of 

multiple, interconnected layers (Finck, 2019). There are different approaches to 

organize the layers depending on whether it should only entail technical layers or also 

institutional layers (Rikken, Janssen, Kwee, Bolívar, & Scholl, 2019). With regard to this 

article’s aim, it was decided to rely on the technical layers. The sum of all technical 

layers will be called blockchain technology stack (Pignatelli et al., 2019; Shermin, 2017) 

in the following. Table 12 introduces the layers of the blockchain technology stack and 

presents a brief description per layer. 

Table 12: Layers of the blockchain technology stack 

Technology 

stack layer 

Brief description 

Application This layer sits on top of the blockchain layer and includes so-

called decentralized applications (DApps) and supporting 

application frameworks. DApps are stored on the blockchain 

and executed by the nodes (Finck, 2019). Stakeholders at this 

level can be e.g. software developers or end users. 

Blockchain This layer essentially includes the consensus mechanism of the 

blockchain network (Davidson, Filippi, & Potts, 2016b; Finck, 

2019), e.g. proof-of-work or proof-of-authority. It contains the 

rules how transactions are validated and subsequently stored by 

the nodes (Rikken et al., 2019). Also, fundamental characteristics 

of a blockchain network, such as permissionless access, can be 
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Technology 

stack layer 

Brief description 

assigned to this layer. Stakeholders at this level can be e.g. node 

operators or core software developers. 

Internet This is the bottom layer. It is crucial for the blockchain network 

which requires constant internet connectivity in order to operate 

properly (Filippi & Mcmullen, 2018). Stakeholders at this level 

can be e.g. internet service providers or public administrations 

in the role of regulators. 

 

The essential blockchain characteristics of this multi-layered network have been 

leading to an increasing interest in blockchain among scientists and practitioners (D. 

Meijer & Ubacht, 2018). Because blockchain represents a fundamental change of user 

interaction and its presumed impact on common roles, with intermediaries being 

potentially eliminated (Rueda et al., 2020), this technology is perceived as an 

institutional technology of governance (Davidson et al., 2016b). Intermediaries, it is 

argued, may often leverage information asymmetry out of self-interest or in 

“inefficient, or corrupt ways.” (Kim, Laskowski, & Nan, 2018, p. 2) While blockchain 

is thus presented as the solution to these issues, others argue (e.g. (Golumbia, 2015)) 

the introduction of blockchain may give rise to new challenges to overcome self-

interest of stakeholders. 

In general, potentials to use and participate in a blockchain network depend on 

configuration where two fundamentals can be distinguished. A public and 

permissionless blockchain solution (e.g. Bitcoin or Ethereum) is open to any individual 

or organization that wants to use, operate or further develop the network for their 

individual reasons. A public blockchain can be accessed globally, not bound by 
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borders, which makes it hard for single public entities to enforce the law of their own 

jurisdiction. Adequate governance of this network appears to be challenging due to its 

open nature (Atzori, 2018). In contrast to public blockchains, private blockchains seem 

easier to handle in terms of governance. They rely on central authorities, normally the 

owners of the networks organized in a consortium, who have the say when it comes 

to fundamental decisions and they also decide on user access and privileges (Finck, 

2019; Ølnes et al., 2017). But it is precisely the centralized setup which leaves room for 

criticism since it could be interpreted as a contradiction to blockchain’s idea of 

decentralization (Finck, 2019). However, owners rely on the private setup in hope for 

efficiency gains (Finck, 2019) and increased governability (Atzori, 2015). 

There is a larger consensus among scientists that the choice to go for a public or private 

blockchain influences the governability of a blockchain network. However, this is a 

rather vague conclusion of the institutional consequences and the roles that are likely 

to change. Proper scientific analyses are rare to date. This is not surprising because 

most scientists still focus on cryptocurrencies and technical issues of blockchain (D. 

Meijer & Ubacht, 2018). Therefore, it is argued in favor of further assessments (Atzori, 

2018; Klischewski, 2018). This seems necessary to better understand the effects on 

governance associated with the selection of either private or public blockchains and to 

pinpoint “risks and drawbacks” (Atzori, 2018, p. 7), wherever they occur. This could 

provide hands-on orientation to scientists and practitioners alike and contribute to the 

discussion on blockchain governance models. 

Blockchain governance essentially refers to two principles: governance by blockchain 

and governance of blockchain (Filippi & Mcmullen, 2018). When blockchain is 

leveraged to govern non-technical, functional processes (e.g. collaborative public 

services between a public administration and its citizens) or organizations, this 

governance is achieved by the use of blockchain. Blockchain itself requires its own 
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governance structures and processes because it is in a constant process of 

development, operation and maintenance (Ølnes et al., 2017). This is referred to as 

governance of blockchain. Governance decisions affecting the blockchain network can 

have an impact on the qualities of governance by blockchain. 

On-chain or off-chain procedures can be applied to implement governance by or of 

blockchain. On-chain governance refers to technical rules directly embedded into the 

code allowing a more efficient and strict way of implementation (Filippi & Mcmullen, 

2018; Finck, 2019). For instance, rules embedded on the blockchain layer will be 

mandatory for the upper application layer and its DApps and frameworks. Processes 

and other forces of off-chain governance, however, affect a blockchain network and its 

stakeholders from the outside (Filippi & Mcmullen, 2018). These forces, e.g. national 

laws or informal rules of communities, “operate at the social and institutional level, 

rather than at the technical level.” (Filippi & Mcmullen, 2018, p. 18) Consequently, the 

human factor comes into play which makes off-chain governance more complex and 

less predictable than on-chain governance. 

The social and institutional factor at governance level presents a challenge to 

blockchain networks. The initial intention of blockchain enthusiasts was to take away 

power from centralized stakeholders and distribute the power to many other 

individuals (Finck, 2019), “enabling a more even distribution of power and wealth… 

[and leading] to increased participation and public engagement.” (Filippi 

& Mcmullen, 2018, p. 6) This belief is to be challenged with respect to the stakeholders 

at each blockchain stack layer. Governance of blockchain partly requires new roles, 

e.g. core software developers of public blockchains, that coexist with established roles. 

So, there might be a shift of power from today’s centralized stakeholders. But this 

brings up two questions: How much power is shifted really? Are there new powerful 

centralized stakeholders instead of an even distribution of power? 
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Some scientists already estimate that blockchain networks could give rise to 

oligarchies at technology level (Filippi & Mcmullen, 2018; Klischewski, 2018; Rozas, 

Tenorio-Fornés, Díaz-Molina, & Hassan, 2018) who could ultimately impact non-

blockchain related, functional or political governance decisions. Power would be “still 

divided unequally.” (Reijers et al., 2016, p. 140) It is the aim of this article to examine 

these claims by a clear presentation of possible new power relations in blockchain 

networks 

5.4 Methodology 

This chapter introduces the methodology, including a step-by-step process 

description. This methodology is built on multiple complementary tools of stakeholder 

analysis. It is this mix of tools that allows to achieve this article’s aim of structuring 

and visualizing shifting power relations among stakeholders. 

It was concluded in the previous chapter that stakeholder analysis is often neglected 

within governance sciences. Not surprisingly, the number of tools for practitioners and 

researchers alike to understand power relations and define appropriate measures 

(Sova et al., 2015) to shape governance models is limited. Within the area of 

stakeholder analysis, however, the decisional method provides a promising approach 

to gain this understanding by considering qualitative data and investigating “power 

according to [stakeholders’] participation in decision-making.” (Servou, 2016, p. 16) 

This method contains tools like the power versus interest grid, bases of power and 

direction of interest diagram and the stakeholder influence mapping (Servou, 2016). It 

is the adoption of latter by Sova et al. (2015), in particular, that offers a valuable 

methodological foundation for this article’s research – the Multi-level Stakeholder 

Influence Mapping (MSIM). 
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Similar to the stakeholder influence mapping (SIM), MSIM seeks to analyze the 

relationship of stakeholders or stakeholder groups towards a decision-making 

scenario or policy focus “within complex system regimes.” (Sova et al., 2015, p. 384) It 

does not primarily aim at investigating the relationship among stakeholders. These 

relationships are only relevant by extension (Sova et al., 2015). The influence of one 

stakeholder on the policy focus is of particular interest (Mayers & Vermeulen, 2005). 

The enhancement and great advantage of MSIM over SIM lies in its ability to create an 

comprehensive view on one policy focus spanning across multiple stakeholder levels 

(Sova et al., 2015). 

Depending on the level of aggregation, results of the stakeholder analysis merge into 

one or more visual maps, each containing individual stakeholder characteristics, 

including the relevant stakeholders and their group size, “the degree of influence that 

they hold over the [scenario], and their relationships with each other.” (Mayers 

& Vermeulen, 2005, p. 2) The closeness of stakeholders to one another displays the 

degree of potential conflict or cooperation (Sova et al., 2015). 

To gather those stakeholder characteristics, the commonly used step-by-step approach 

needs adjustments to meet the article’s aim in response to the low number of available 

blockchain implementations in the public sector. The original interview-based 

approach which would allow to identify stakeholders, their group size and influence 

is, thus, replaced by a comprehensive desk research in combination with the additional 

use of tools of stakeholder analysis. The following adjusted, stepwise MSIM approach 

was applied for this research: 

Step 1: Define policy focus. The policy focus reflects the overall issue in scope (Mayers 

& Vermeulen, 2005) of this research. The influence of stakeholders is measured by the 

stakeholder’s influence on the policy. Because this research seeks to compare 

blockchain and non-blockchain scenarios, the policy focus needs to be framed more 
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general and not exclusively to meet blockchain scenarios. Consequently, the policy 

focus for this research is phrased “Establishing and making adjustments to domestic 

public service”. 

Step 2: Define scenarios. Scenarios are usually defined to understand the 

development of stakeholder influence on a policy focus over time (Sova et al., 2015). 

In this research, those scenarios are derived from the three fundamental options to use 

or not to use blockchain: Private blockchain, public blockchain and conventional use 

of IT, i.e. no blockchain is used. 

To increase the usability of this research’s results, existing blockchain implementations 

were considered. With respect to the private blockchain, the Swedish Mapping, 

Cadastral and Land Registration Authority implemented a solution to transfer land 

titles. The public blockchain scenario is represented by the Ministry for Education and 

Employment of Malta that implemented a solution to issue and authenticate 

educational credentials. The conventional scenario is based on characteristics of the IT 

of both the Swedish and Maltese public administrations (e.g. use of cloud services by 

third parties) gathered by literature research to support a before and after comparison 

as realistic as possible. 

Step 3: Identify appropriate stakeholder levels. As shown with section 2.2, the 

blockchain network is not a monolithic system. It rather consists of three essential stack 

layers, i.e. application layer, blockchain layer and internet layer. These stack layers can 

be applied to the private and public blockchain scenarios. Correspondingly, 

appropriate layers for the conventional scenario are application layer, public 

administration infrastructure layer and internet layer. Latter layer refers to the same 

layer as within the blockchain scenarios. In contrast to blockchain’s decentralized 

application layer, the conventional application layer is rather focused on centralized 

applications. Additionally, the public administration infrastructure layer is founded 
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on the widely exercised Do-It-Yourself approach of public administrations to run their 

own IT development and operations units supported by third parties. 

Step 4: Identify stakeholders. An extensive literature review on (non-)blockchain 

stakeholders was conducted. The literature revealed a wide range of stakeholders for 

blockchain in general, but some of them appeared not be relevant for the respective 

scenarios. Only stakeholders relevant for at least one scenario were considered going 

forward and mapped to each scenario and layer, if applicable. Results were noted in a 

stakeholder list. 

Step 5: Estimate group size. For each relevant stakeholder, the group size was 

estimated and classified in categories of “smallest”, “small”, “big” and “biggest”. The 

information per stakeholder was added to the stakeholder list. 

Step 6: Determine stakeholder influence and relationships. This is a key step of this 

methodology and a divergence from the conventional MSIM methodology. Instead of 

relying on interviews to gather opinions from individuals, there was another extensive 

literature review conducted on the relevant stakeholders. The aim was to explore and 

structure the broader scientific opinion on the interests and power base of each 

stakeholder at each stack layer in each scenario by leveraging the “bases of power and 

directions of interest” tool (Bryson, Patton, & Bowman, 2011). There are especially the 

bases of power, e.g. in the shape of coercion, legal force, knowledge or resources (Eden 

& Ackermann, 1998; Sova et al., 2015; Torfing, Peters, Pierre, & Sørensen, 2012a), that 

decide whether a stakeholder is rather likely to safeguard its interest compared to 

other involved stakeholders. This is crucial to substantiate the decision on a 

stakeholder’s influence (Bryson et al., 2011). Furthermore, possibly identified 

similarities or differences between stakeholders can be used to estimate the closeness 

among them. The stakeholder information on power and interests was then again 

added to the stakeholder list. 
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Step 7: Assign stakeholder ranking. This step involves the assignment of a relative 

ranking to a stakeholder within each scenario and stack layer. This assignment is based 

on the evaluation of the different bases of power and directions of interest of each 

stakeholder. A stakeholder’s influence on the policy focus is ranked higher, when this 

stakeholder e.g. has relevant legal authority to enforce its interests. In contrast, another 

stakeholder may be in a contractual relationship which rather coerces this stakeholder 

to follow the will of others. “The [stakeholder] placed lowest received a ranking score 

of 1, the second lowest a score of 2” (Sova et al., 2015, p. 398) and so on. Stakeholders 

can also receive the same ranking score. This variable is referred to as relative ranking 

(R). Once the assignment is completed, influence maps per stack layer can be created. 

Step 8: Calculate influence score. The influence score (InfS) is the most relevant 

stakeholder variable for this research. The influence score is an aggregated variable 

answering the question what the overall influence of one particular stakeholder is on 

a scenario – regardless of the frequency this stakeholder was identified as relevant in 

a scenario. Because the number of stakeholders can vary across stack layers in a 

scenario, it is important to transfer the relative rankings of a stakeholder into an 

adjusted ranking score (Ra) on scenario level. This is the base to calculate the influence 

score of each stakeholder. At the end of the calculation, the influence map per scenario 

level can be created. 

Step 9: Compare scenarios. In order to understand the changing power relations 

across scenarios, an adequate method to compare the stakeholder influence across 

scenarios was designed. Instead of adding another number to this qualitative research, 

it was decided to use a qualitative scale ranging from “High influence” at the top to 

“Low influence” at the bottom. This scale was applied to the calculated influence score 

derived within step 8. 
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Figure 4: Evolving influence analysis from bottom to top level 

 

In summary, this approach not only provides insights into each stack layer, but also 

allows an aggregation from the bottom to the top. Figure 4 illustrates the expected 

result types for each level and how those result types are linked between the levels. 

5.5 Results and discussion 

This chapter presents the major results obtained by applying the methodology 

presented in the third chapter and puts them into perspective. More details on all 

relevant stakeholders and scenarios, including influence maps, influence scores and 

rankings, are provided as supplemental files alongside this article. 
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The results of this research show that there are eleven relevant stakeholders to consider 

across all three scenarios. The composition reflects the different roles within a scenario 

and stack layer, and diverging characteristics of a stakeholder. For example, it was 

decided to split “end user” into two stakeholder groups consisting of “end user 

(citizens)” and “end user (company)” due to significant differences in group size and 

bases of power, which could impact the analysis. 

The data of this analysis shows that the number of relevant stakeholders varies across 

all scenarios and stack layers. Most stakeholders could be identified within the public 

blockchain scenario whereas the conventional IT scenarios contains the least number 

of stakeholders. Also, stakeholders are not constantly relevant within and across 

scenarios, although the frequency of appearance does not necessarily correlate with 

the stakeholder’s overall influence. Interestingly, even the group size of one 

stakeholder can fluctuate depending on the scenario. Thus, a particular group size 

should not be taken for granted when designing governance models. 
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Figure 5: Comparison of stakeholder influence across scenarios 

 

For public administrations, opportunities for decision-making constantly decrease 

from the conventional IT, through the private to the public blockchain scenario (see 

Figure 5). This is understandable because they gradually lose ownership of IT and 

other stakeholders can make decisions on issues that were formerly solely decided by 

public administrations. This is especially true with respect to the public blockchain of 

Malta. In this public blockchain scenario, the Maltese public administration can hardly 

influence what decisions should be made and how this should happen. Large 

stakeholder groups, mainly positioned outside the Maltese jurisdiction, make it 

difficult for the Maltese public administration to ensure its demands are considered. 

On the blockchain stack layer, in particular, other stakeholders, i.e. core software 

developer, mining pools and foreign regulators, seem to set the agenda (see Figure 6). 

This is a major change compared to the conventional IT scenario. 
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Figure 6: Comparison of the middle layers of the technology stack 

 

Overall, public administrations seem to have less power but they are not powerless. 

Because the Swedish and Maltese public administrations could act on all stack layers 

to a certain extent, makes them influential players nonetheless. In contrast, end users 

(citizens and companies) only play a minor role, if any, when it comes to influencing 

blockchain-related events or taking part in decision-making processes. Apparently, 

civic end users cannot leverage their sheer group size to push their manifold interests.  

Finally, IT service providers gain influence from their valuable resources and 

capacities they bring in. Public administrations struggle and hesitate to recruit such 

specialized and rare professionals. IT service provider fill this gap and act as co-

producers of public services (Torfing, Peters, Pierre, & Sørensen, 2012d). 
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visualized and the possibilities and limitations of public administrations, in particular, 

to influence the development of blockchain-based public services evaluated. 

The results allow a tangible picture of the shifting power relations, as intended. It was 

shown that public administrations are not powerless in any scenario. Compared to 

conventional IT solutions, however, their possibilities decrease especially with the use 

of public blockchains. Furthermore, limitations in decision making on all layers of the 

blockchain technology stack became apparent. Public administrations would need to 

enter into transnational partnerships to effectively increase the influence on public 

blockchains.  

The results indicate that public administrations should rather leverage private 

blockchain solutions if they are interested in keeping control. At the same time, private 

blockchains could mean higher initial costs because of additional efforts to set up 

consortium partnerships and the need for dedicated IT infrastructure. From a research 

perspective, a rising number of private blockchains increases the importance of 

interoperability to interlink private blockchains and, thereby, strengthen the usability 

of blockchain-based solutions. 

The decision to either use private or public blockchains is not only a technical one. It 

may also impact the development of public services based on collaborative 

governance. Public blockchains, especially Bitcoin, are not tools to support truly 

democratic governance procedures. As long as citizens, who represent the largest 

stakeholder group by far, have little or no opportunity to participate in this 

development, the development of blockchain networks remains a task of a few, 

privileged stakeholders. For the time being, public administrations could make a 

difference by choosing private blockchains and designing more inclusive governance 

models. Consequently, further research should elaborate on the ways to include 

citizens or adequate representatives in the process of blockchain governance. 
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Although this research was carefully conducted, there are two limitations to the 

findings. First of all, the data basis for the presented results is only partly empirical. 

There are very limited implementations within the public sector available which 

consequently narrows the experience of relevant stakeholders with matters of 

blockchain governance. Second, the calculation of the stakeholder influence scores is 

the result of qualitative methods of stakeholder analysis. As with any other qualitative 

method, this allows deviations with respect to the accuracy. To tackle both limitations, 

it is suggested to conduct interviews with relevant stakeholders, once available in 

sufficient numbers, to analyze the perceptions of those directly affected. This would 

allow the results of this research to be reviewed. 

5.7 Contribution to overarching dissertation 

This article offers two major contributions to the overarching dissertation. Until now, 

an adequate framework to assess stakeholder relationship was missing. This article’s 

result supported a solution to this scientific gap. It leveraged an adjusted stakeholder 

influence mapping framework which allowed a rather detailed evaluation of power 

changes due to the use of blockchain. 

The rather detailed understanding was supported by the various stakeholders, who 

were identified for multiple, partly empirical scenarios and were positioned among 

themselves within each scenario. It was the scenario comparison which subsequently 

allowed to derive a comprehensive understanding of power changes and to precisely 

depict them. This supported the answering of the dissertation’s corresponding 

research question and, thereby, the achievement of its overall objective. 
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6. SYNTHESIS 

This chapter provides a conclusion derived from the individual articles and puts the 

findings into perspective concerning stakeholder relations within public 

administration, as predefined by this dissertation’s objective.  

This dissertation’s research effort was carefully designed and executed. However, as 

with any other scientific work, the presented results have restrictions that require 

careful examination. This chapter includes such a critical exam. These restrictions also 

present opportunities for further research. Research can also be driven by the results 

generated within this dissertation, with new opportunities for the construction-

oriented science of information systems in the public sector. This chapter also 

discusses various potentials and lists starting points for further research. 

6.1 Main results, implications, and contributions 

This dissertation aimed to substantiate the theory and practice of blockchain-enabled 

New Public Governance. This section summarizes the findings and consequences of 

both perspectives and, additionally, lists the created contributions. 

The combined use of theoretical and empirical methods demonstrated that the 

technology of blockchain can strongly support a public service delivery in the sense of 

New Public Governance. Blockchain especially supports inter-organizational 

horizontal coordination and can increase the societal involvement of stakeholders. 

Nonetheless, with the implementation of blockchain, the central control remains rather 

unchanged in theory and compared to today’s reality of the investigated blockchain-

less public administrations. Considering these results, it is apparent that blockchain 

alone cannot fully enable New Public Governance for public service delivery. That 
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said, it may be questionable if an idealized implementation of New Public Governance 

is realistic when it co-exists with other public governance paradigms. 

Another major finding can be assigned to the area of blockchain governance. The 

relationship of public administrations with other stakeholder changes at the 

technology level. This research allowed a differentiated positioning of public 

administrations among stakeholders in terms of the influence they have. Due to this 

substantiated and differentiated picture, it becomes evident that public 

administrations constantly lose influence from private blockchains to public 

blockchains, whereas they dominate relationships in scenarios without blockchain. 

Public administrations remain the most powerful stakeholders overall due to their 

comparatively good opportunities and strong influence over other stakeholders across 

the blockchain technology stack layers. However, as this research illustrates, some 

roles within a public blockchain ecosystem are privileged, while others are 

underprivileged. Thus, equality among stakeholders is not a given and raises 

questions on potential legal and regulatory consequences to balance chances and risks 

for each stakeholder. For public administrations and their decreasing influence, this 

perceived inequality is another issue, alongside cloud computing for governments, in 

the context of digital sovereignty (Irion, 2012; Posch, 2017).  

Thus far, scientists have focused on individual stakeholders, for example core software 

developers, but fallen short on positioning the public administration. This dissertation 

contributed to the advancement of this research field. To obtain these new results, this 

research contributed a comprehensive stakeholder analysis for blockchain ecosystems. 

This type of comprehensive analysis and subsequent visualization has been lacking. 

The use of the Multi-Stakeholder Influence Mapping method, which is usually 

leveraged in the area of social sciences, answers the call of scientists for a framework 

to assess relationships within blockchain networks and strengthen interdisciplinary 
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research by introducing this method in the area of public sector information systems. 

As a consequence, public administrations and regulators can better focus their 

discussions on regulation and blockchain governance frameworks (Ypma et al., 2020). 

Results were also derived from real-life blockchain implementations. Blockchain can 

make only a partial contribution to the idea of New Public Governance. The case-

studies demonstrated that real-life implementation did not lead to a mature New 

Public Governance-like public service delivery because co-production had hardly been 

achieved. Hence, the implementation of blockchain alone is not a guarantee for the 

introduction of New Public Governance to public administrations.  

Two aspects are important to mention here: First, alongside the technical 

implementation of blockchain, a shift in the mindset of public administrations is 

necessary to implement the roles required for joint public service delivery. However, 

the public administrations interviewed had largely kept their traditional roles. All the 

interviewees emphasized the importance of maintaining responsibility for the public 

service’s outcome, partly due to the perceived absence of alternatives. Shared 

responsibilities and clearly defined, also non-public, decision makers are 

preconditions for New Public Governance.  

Second, stronger movement toward co-production and leveraging blockchain for this 

reason challenge the law and legal practices. Shifting activities from public 

administrations to non-public stakeholders could also represent a shift of 

accountability and thus needs proper legal reflection. This seems important, 

considering wide-ranging fields of application—including tax, health, or real-estate 

that represent either sensitive or high-value cases. Past digitalization efforts, for 

example, the German Online Access Act (BMI, 2020), have demonstrated the necessity 

to implement new or adjust existing constitutional or special laws, for example, 

regarding data protection (BfDI, 2020). It seems likely that the use of blockchain will 
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require more efforts than it receives today, especially with respect to regulatory 

matters (Finck, 2019; Yeoh, 2017). Due to the cross-border nature of blockchain, it is 

plausible that legal efforts should focus on community, national, and supranational 

levels, similar to the recently completed negotiations on taxation of the global digital 

economy (OECD, 2021). Admittedly, adjustments to existing legislation seem 

reasonable to allow a shifting of tasks to non-public stakeholders and, thereby, 

implement a cooperating execution of tasks – even without the use of blockchain. 

Moreover, it could be investigated in which direction blockchain and its associated 

elements (smart contracts, DApps, etc.) may need to develop to conform with regional 

or cross-regional law (Werbach, 2018). These two aspects demonstrate the importance 

of holistic blockchain governance models if the ideas of New Public Governance and 

blockchain are to be further implemented in combination with each other. 

Furthermore, this dissertation disclosed that the independence of non-public 

stakeholders has increased with the implementation of blockchain. Due to the shift of 

data ownership, citizens can interact without the interference of public administration. 

Thus, the immediate execution of public services benefited from blockchain. However, 

this benefit for citizens and other non-public stakeholders applied only to the 

execution of public service and did not affect strategic or conceptual matters of public 

service delivery. 

The empirical results make manifold explorative contributions and present links to 

theoretical conceptions of blockchain and New Public Governance. The interview-

based case study work and the Delphi method were rare empirical opportunities due 

to the relative newness of blockchain technology and the accordingly low number of 

mature blockchain implementations in public service delivery. These were first-time 

efforts to understand whether the motivation of public administrations and the 

implementation of blockchain moved stakeholder relationships toward New Public 
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Governance. The efforts thereby delivered insights into the status quo of today’s 

blockchain implementations within the public sector which are generally scarce. In 

addition, it provided links to improvement potentials for practitioners and scientists 

to strengthen the idea of joint public service delivery based on blockchain. 

6.2 Critical reflections on the research design 

The research design provided valuable results which, nonetheless, need careful 

reflection. This reflection is structured along the dissertation’s three research questions 

that represent the objective of this research work. 

The first research question sought to answer in what ways the technology of 

blockchain fits with New Public Governance. One critical assessment should be 

ascribed to the complex, multi-disciplinary nature of this field of research. Public 

governance and blockchain governance are each complex due to the various involved 

stakeholders and the multi-dimensional implications on social, technical, or legal 

matters. Hence, the results of this research did not cover every aspect of research. 

The complexity also lies in the transition from conventional to blockchain-based public 

service delivery, which was not a major focus of this research. This may, for example, 

involve the question of whether the preexisting governance structures of a public 

administration (Möltgen-Sicking & Winter, 2018) impact the blockchain solution 

design. Answers to this question could indicate the extent to which blockchain solution 

blueprints could work and the level of individualization required. Nevertheless, due 

to the described complexity, it seemed necessary to narrow the scope by following an 

explorative approach. The results provide insights and more clarity for this field of 

research. They offer the opportunity to identify future potentials of research and 

support practitioners to make holistic decisions. 
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The second research question observed today’s changes to stakeholder relationships 

due to blockchain. The use of only a limited number of real-life public services use 

cases constitutes a limitation to the results connected to this research question. While 

this seems acceptable considering the explorative nature of this research, it could be 

argued that the results are not representative. The results cannot be considered 

representative but should be viewed as having been derived inductively. Results of 

this research might be unique to a particular public service or might over-emphasize 

other aspects that are less important for some public services. 

By the nature of inductive reasoning, these results need to be validated by additional 

observations. For example, observations could either expand geographically by 

analyzing the same use cases in different countries and regions or include additional 

use cases within the public sector or cross-sector. The identification of such additional 

use cases may be challenging because there are only limited mature implementations 

available due to the young technology of blockchain.  

The limited number of observed use cases should not lead to a disregard of the 

empirical work. Instead, it presents an opportunity to understand first-mover projects 

early on, link them with theoretical concepts, and contribute scientific insights for 

projects and other scientific work. Future research can pick up the results of this work 

and compare them with other projects. The results could even be used as a starting 

point for a long-term observation of these projects to understand their evolution. 

The third research question investigated how the power of public administrations 

changes with the introduction of blockchain. This research positioned the various 

stakeholders holistically; therefore, leaving room for further expansion and validation. 

The generated results of this research could benefit from further analysis and be a 

starting point for research focusing on involved stakeholders, such as regulators or 

ICT infrastructure providers, by using an interview-based approach to assess 
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scenarios, for example. A stakeholder-oriented assessment that also factors in a 

thorough analysis of past events, especially their behaviors and decisions, could 

enhance these initial holistic results. As outlined in the previous section, however, this 

novel approach to stakeholder assessment in blockchain ecosystems was based on a 

well-founded analysis and considered real-life blockchain scenarios which, in 

combination, supported the generation of value results.   

6.3 Stakeholder engagement for blockchain-based public service 

delivery 

All parts of this research revealed that the social component of the technical solution 

of blockchain plays a role in realizing a blockchain-based public service delivery. 

Hence, it is crucial to extend the scope and focus not only on technical matters 

(Traunmüller & Lenk, 2017). Further research should incorporate the manifold 

potentials of social matters (Torfing & Triantafillou, 2016b) to influence a blockchain-

enabled New Public Governance. The social dimension was not central for this 

dissertation. Table 13 summarizes example research questions which could be 

pursued in the future. 

Public and non-public stakeholders need to be involved in the transition toward 

blockchain-based New Public Governance. Today, they are not used to working in a 

collaborative fashion, but both public and non-public stakeholders will need to change 

their ways of working and interacting with each other (Möltgen-Sicking & Winter, 

2018). It remains to be answered how stakeholders can be motivated to support this 

process of change on a large scale. With respect to the three investigated use cases in 

Europe, the public administrations did not plan to oblige non-public stakeholders to 

use the blockchain-based public service; instead, the conventional process continued 

to be available to the non-public stakeholders, which may limit the motivation of these 
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stakeholders to participate. Public stakeholders should voluntarily support 

collaborative working to increase the chance of a lasting contribution on the part of 

individuals. Public stakeholders have been paying a great deal of attention to new 

legislation, and with good reason (Martini, 2018), but may need to expand their 

considerations to proper public service process designs. 

Table 13: Potential research questions for blockchain-related stakeholder engagement 

# Potential questions for further research Scope 

1 What are specifics and hurdles to stakeholder 

engagement in blockchain-based public service 

delivery? 

Challenges to 

stakeholder 

engagement 

2 • What stakeholder engagement strategies are 

suitable to manage the transition toward 

blockchain-based public service delivery in the 

sense of New Public Governance? 

• Can strategies to stakeholder engagement in non-

blockchain-related settings be applied? 

Stakeholder 

engagement strategy 

design and selection 

3 How effective were stakeholder engagement strategies 

of past real-life blockchain implementations in the 

public sector? 

Empirical research 

 

Stakeholder motivation should not be taken for granted (Martini, 2018). For non-public 

stakeholders, two aspects require particular attention. First, citizens and businesses 

require outstanding added value for themselves (Martini, 2018) before they will 

abandon a solution they are accustomed to. Consequently, affiliated research should 

investigate how important legislation is to foster this process, what a proper set of 
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incentives for stakeholders should look like, and what arguments would persuade 

future users. This offering, it is argued (Misgeld, 2018), should also factor in the 

quantity of available blockchain-enabled public services. Additional research should 

pick up this argument and analyze the implications for non-public stakeholders. In a 

scenario where many public services are blockchain-enabled and designed according 

to the New Public Governance paradigm, the responsibility of each non-public 

stakeholder would further increase. Is data ownership for presumably dozens of 

public services manageable for citizens? Is the citizen willing to take care of their own 

data with all the larger-scale rights and duties this involves? The criteria of blockchain 

adoption (Fleischmann & Ivens, 2019; Knauer & Mann, 2020) and technology 

acceptance (Robra-Bissantz & Strahringer, 2020) should be examined in terms of these 

aspects.  

6.4 Blockchain as an issue of digital sovereignty 

Blockchain governance is another field for further research. The interview results and 

the work on power relations made clear that public administrations hesitate to foster 

the use of blockchain in public services as long as questions of responsibility and 

accountability on a technical level remain unanswered. Influence and power are 

shifting away from public administrations. As with any other significant technological 

change, this shift comes with changes to “social, economic, and legal processes” 

(Hacker et al., 2019, p. 2) which must be considered. 

Governance models are already a pressing topic in blockchain research and may be 

the foundation for the further use and development of blockchain. For example, public 

administrations may not fully adopt blockchain interoperability improvements if 

doing so makes matters of responsibility and accountability more complex and 

unclear. In addition, today’s public blockchains are not attractive to public 

administrations because administrators have only limited confidence in the rightful 
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handling of the data and their solutions. In fact, blockchain appears to be relevant for 

matters of digital sovereignty. 

6.4.1 Fuzzy and vulnerable blockchain governance 

Understandings differ as to what digital sovereignty means. In general, sovereignty is 

the ability to decide without any foreign interference (Pohle & Thiel, 2019). With 

respect to digital sovereignty, Fabiano (2020) identifies two interpretations. The first 

reduces digital sovereignty to the sovereignty of states alone (e.g., Schieferdecker & 

March, 2020; Ziolkowska, 2021) while the second puts sovereignty in a broader context 

by referring to any private or public stakeholder who could use the digital domain. 

For example, private stakeholders can be perceived with their different roles as 

consumers or users of digital assets (Pohle & Thiel, 2020). The second interpretation 

seems more inclusive because it considers the various stakeholders within the digital 

domain. It will, hence, be applied going forward. 

The importance of digital data increases when it is used for social coordination. 

Accordingly, data handling must consider not only social processes but also 

appropriate technology and governance mechanisms (Zwitter & Hazenberg, 2020). 

This dissertation demonstrates the impact of digital data in the case of blockchain 

technologies and the changing stakeholder ecosystem that the use of blockchain 

implies. Involving and relying on external stakeholders may bear the risk of partly 

losing control (Fabiano, 2020), especially for states in areas where they have 

traditionally been in charge (Ziolkowska, 2021). The issue of potential loss of control 

to others may become more relevant for state and society with an increasing 

importance of technology (Kar & Thapa, 2020). Those who control hardware and 

software are in control of the conditions to use it (Bendiek & Neyer, 2020).  

Interest in these matters has been rising for various reasons. Political stakeholders, for 

example, engage more actively due to an increasing awareness of the relevance of 
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technologies for societies (Kar & Thapa, 2020). Furthermore, stakeholders realize that 

governance is challenged with the increasing complexity of expanding digital 

networks (Pohle & Thiel, 2019). In addition, digital transnational networks (Bendiek 

& Neyer, 2020) and their digital services and products are becoming part of geopolitics 

in international relationships (Kar & Thapa, 2020). International stakeholders realize 

the possibilities (Farrell & Newman, 2019) of influencing digital networks in their favor 

to prevail their interests over other stakeholders (Kar & Thapa, 2020; Leonard, 2016). 

This dynamic could already be observed in previous cases, for example, the Russian 

efforts of geo-blocking and storing nationally hosted data (Pohle & Thiel, 2019), 

“China’s determined activism on internet governance” (Adonis, 2019, p. 262), and the 

potential American influence on cloud computing service providers.  

Such events stimulated discussions in academics as to how the digital domain can be 

effectively governed or what the constellations of power look like (Adonis, 2019), 

acknowledging the current insufficient legal assertiveness of European state actors 

against non-European companies that might not share common European values (Kar 

& Thapa, 2020). This dissertation supports this academic exchange by highlighting the 

changing power conditions with respect to often internationally distributed, partly 

anonymous, multi-stakeholder blockchain networks and underlying infrastructure. 

Hence, the use of blockchain is an issue of digital sovereignty (Ziolkowska, 2021). 

These concerns are in contrast to the general belief that blockchain is a trustworthy 

environment, a trust machine (Völter, Urbach, & Padget, 2021). Surveys illustrate 

numerous trust issues that companies face, with regulatory uncertainty or lack of trust 

being high priority issues among users (Momot et al., 2018). The combination of 

connectivity, complexity, and resulting contingence (Bendiek & Neyer, 2020) can make 

blockchain networks unpredictable. As a consequence, courts and regulators in 

various countries began to define regulations in attempts to influence stakeholders 
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(Hacker et al., 2019) such as miners or traders of cryptocurrency (e.g., BBC, 2021a, 

2021b). 

National activities can be placed in a field of tension of competing laws and political 

narratives, which seek either to enable and protect the libertarian ideal of the 

blockchain technology or constrain and foster a regulated blockchain technology 

(Hacker et al., 2019). This duality deserves a careful selection of balanced governance 

activities (Walch, 2019) to preserve the original libertarian ideal of blockchain 

technology while supporting the technology’s resilience (Bendiek & Neyer, 2020). The 

design of a technological solution and corresponding governance mechanism may 

contribute greatly to a healthy balance. 

6.4.2 Deducing the significance of a value base 

The European Union and its member states rely on digital services, components, and 

infrastructure in critical social domains, whose development or operations they do not 

significantly govern (Kar & Thapa, 2020). This situation may easily repeat when 

blockchain solutions are based on existing public blockchain solutions such as the 

Bitcoin blockchain with many stakeholders outside the European jurisdiction. As 

illustrated with the cases of Malta or the city of Zug, countries and other public 

communities rely on public blockchain scenarios already.  

Ongoing debates on how state actors can ensure their sovereignty are not surprising 

(Adonis, 2019), and efforts of the European Union to set up a European blockchain 

services infrastructure (Baldacci & Frade, 2021) seem comprehensible in light of this 

control dilemma leaning toward a private blockchain setting (European Union, 2021). 

Bendiek and Neyer (2020) point to the diverging motives the European Union may 

follow, which should not only focus on economics but also aim to maintain the 

contested European social model.  
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Private permissioned blockchain settings are sometimes perceived as a suitable 

approach to support the adoption of blockchain-based solutions (eu-LISA, 2019). This 

raises the question whether a private (permissioned) blockchain setting could be the 

answer to digital sovereignty issues. This dissertation argues that a permissioned 

blockchain setting may support the digital sovereignty of states, but not necessarily 

other stakeholders’ sovereignty rights. A technological solution per se does not 

guarantee digital sovereignty but the values that drive development, operation 

respectively governance processes. 

Chinese public organizations, for example, also consider implementing a private 

blockchain scenario referred to as a “Sovereignty blockchain”, which assembles an 

explicit combination of code and legal practices (Yuming, 2021). While the European 

and Chinese blockchain initiatives both rely on private settings, they differ by the 

values applied to the entire blockchain ecosystem, including exerted legal practices. 

This points to the relevance and importance of values in blockchain governance 

because socials influences apply (Hacker et al., 2019).  

Although various research activities concern digital sovereignty (Adonis, 2019), 

explicit research on values for blockchain governance are scarce (e.g., Zavolokina, 

Ziolkowski, & Bauer, 2020). Consequently, this dissertation proposes further research 

on value-based approaches to blockchain governance. Table 14 presents exemplary 

questions as starting points for research: 

Table 14: Potential research questions for value-based blockchain governance 

# 

(cont’d) 

Potential questions for further research Scope 

4 How can public administrations enforce their values 

in blockchain ecosystems? 

Value enforcement 
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# 

(cont’d) 

Potential questions for further research Scope 

5 What governance activities in blockchain 

development and operations are relevant to 

implement shared values in multi-stakeholder 

blockchain ecosystems?  

Governance 

arrangement 

6 What is the impact of value-based governance of 

blockchain on provided public services? 

Public service impact 

7 What is the impact of value-based blockchain 

governance for stakeholders? 

Stakeholder impact 

8 How can blockchain settings be assessed for their 

value base? 

Governance 

assessment 

9 What is the value base of today’s blockchain 

solutions of public administrations? 

Empirical research 

 

This research also mirrors criticism of missing democratic values in regulation and 

enforcement of digital networks (Pohle & Thiel, 2019). If blockchain is adopted by 

more public administrations and even more stakeholders rely on trustworthy 

blockchain-based public services, the importance of common values implemented in 

blockchain ecosystem may also increase the same way. At the same time, the number 

of blockchain implementations is already increasing. Answers to the above questions 

may be important for practitioners in politics and public administrations sooner than 

later. 
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Abstract 

New Public Governance (NPG) as a paradigm for collaborative forms of public service 

delivery and Blockchain governance are trending topics for researchers and 

practitioners alike. Thus far, each topic has, on the whole, been discussed separately. 

This paper presents the preliminary results of ongoing research which aims to shed 

light on the more concrete benefits of Blockchain for the purpose of NPG. For the first 

time, a conceptual analysis is conducted on process level to spot benefits and 

limitations of Blockchain-based governance. Per process element, Blockchain key 

characteristics are mapped to functional aspects of NPG from a governance 

perspective. The preliminary results show that Blockchain offers valuable support for 

governments seeking methods to effectively coordinate co-producing networks. 

However, the extent of benefits of Blockchain varies across the process elements. It 

becomes evident that there is a need for off-chain processes. It is, therefore, argued in 

favor of intensifying research on off-chain governance processes to better understand 

the implications for and influences on on-chain governance. 

 

1. Introduction 

The focus of researchers has partly shifted from an intra-organizational towards an 

interorganizational working style in the public sector. Collaboration with non-

governmental stakeholders is perceived as a political requirement for public 

administrations (Osborne, 2010a). An efficient governance of collaborating 

stakeholders is the key for success in this process. The paradigm of New Public 

Governance (NPG) can be seen as an understanding on how to strategically organize 

public administrations and shape their role in a co-producing environment from an 

academic standpoint. 
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Potentials of ICT for supporting participative governance are discussed theoretically 

and practically. For example, a vision in which technologies are used to establish 

organic and leaderless interactions between public and non-public participants is 

described by Rodriguez Bolivar (Rodríguez Bolívar, 2018). Especially the technological 

approach of Blockchain (BC) is loaded with high expectations of how it could change 

the way public administrations work in the future. It is stated BC could allow a large-

scale rethinking of political organizations (Reijers, O'Brolcháin, & Haynes, 2016) and 

could fundamentally change the understanding of effective governance. 

Nonetheless, discussions about collaborative public administrations largely fail to 

keep up with these IT developments (Wewer, 2013). Literature has so far failed to 

deliver an analysis aiming at a more detailed understanding of the conceptual fit 

between BC and NPG. Instead, NPG as a paradigm towards inclusive public 

administrations and BC are discussed separately. Literature on BC governance in the 

public sector has sought to answer generic questions on this matter. It is, however, 

important to answer the key questions of governance, i.e. how and where exactly 

decisions are made (Campbell-Verduyn, 2018b). 

Therefore, the aim of this research is to bring together the NPG paradigm and the BC 

approach and to discuss whether the BC key characteristics could enable the 

collaborative way of working as described in the NPG paradigm. This article is 

structured as follows. Sections 2 and 3 present the research background by introducing 

the paper’s core concepts NPG and BC. Key characteristics of BC governance and NPG 

are derived from literature. Section 4 describes the research design. A generic process, 

including its single process elements, for public service delivery represents the basis 

for the analysis. Then, each process element is described with respect to NPG core 

elements by considering the BC key characteristics. In section 5, the preliminary results 
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are provided and discussed. Afterwards, conclusions are drawn, including an outlook 

on further work (section 6). 

 

2. New Public Governance 

Interest in reforms of public administrations has been increasing among scientists, 

especially with respect to their fundamental understanding and interdependencies 

with other public stakeholders (van de Walle & Groeneveld, 2016). Civil society and 

private institutions are raising new demands. For example, demography and 

individualization are growing in importance and citizens are demanding increased 

participation and autonomy (Schedler & Proeller, 2011). Additionally, public 

administrations are facing trust issues from the public. And finally, companies expect 

support from public administrations to overcome challenges of e.g. globalization and 

liberalization (Schedler & Proeller, 2011). Politicians nowadays, therefore, often 

demand openness and a greater flexibility on the part of public administrations 

(Schedler & Proeller, 2011). It is argued that this would require an increasing degree 

of cooperation. This corresponds to a shift towards a governance perspective, when 

public services are not created by public administrations alone but are rather a result 

of co-production between those public administrations and other stakeholders 

(Abeysekera, 2015; Osborne, 2010a; Pestoff, Brandsen, & Verschuere, 2012; Torfing & 

Triantafillou, 2016b). That scientific shift towards the governance of complex 

interorganizational relationships to create public services is well documented in the 

literature of recent years (Torfing & Triantafillou, 2016b; Wiesel & Modell, 2014). 

The governance-focused paradigm aims at formal and informal processes within 

which stakeholders interact in order to create public services. Borders between 

stakeholders and public administrations would then be considered increasingly fluent 

(Osborne, 2010a; Rodríguez Bolívar, 2018). That strong emphasis on governance for 
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the sake of creating more efficient public services by combining stakeholder capacities 

is understood as New Public Governance (NPG). For an effective governance, NPG 

favors a “more integrative leadership and trust-based management.” (Torfing 

& Triantafillou, 2016b, p. 13) The new focus on interorganizational governance is 

mostly new to European countries as they were focusing on inner-institutional topics 

coming from New Public Management. This intra-organizational view does not 

become obsolete. With NPG both views can be holistically incorporated (Osborne, 

2010a; Torfing & Triantafillou, 2016b; Vries, 2010). 

NPG relies on multiple concepts of governance, such as network governance and 

social-political governance. For this present paper, however, the most essential 

underlying concept of governance within NPG is collaborative governance as it 

“synergistically brings together knowledge, resources, skills and perspectives to 

deliver improved public services and public goods.” (Ansell, 2016, p. 36) 

Applying NPG implies drastic changes to the roles of people traditionally involved in 

public service processes. Today’s public services consumers instantaneously become 

service designers, co-producers and evaluators of those service experiences (Torfing 

& Triantafillou, 2016b). And public administrations become “only one player amongst 

many others” (Kennett, 2010, p. 20) which primarily focus on the coordination of co-

producing networks (Wiesel & Modell, 2014). Technological support is not new to 

NPG practitioners striving for co-produced public services. However, technologies 

have so far been seen rather as instruments to support and electronically implement 

more or less isolated process steps by e-government applications (Pestoff et al., 2012). 

It is difficult to instigate meaningful institutional changes via this concept. 

In summary, the following core elements of NPG can be described, see also (Osborne, 

2010a): 

• Voluntary co-producing networks (value base: neo-corporatist) 
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• Inter-organizational governance  

• Relational contracts or trust-based management 

 

3. Blockchain 

BC is not only one of the most trending topics in IT research but also for corresponding 

practitioners. Although scholars still focus strongly on cryptocurrencies (Yli-Huumo 

et al., 2016), there is much more that BC has to offer. BC allows a secure transfer of any 

kind of digital value (e.g. intellectual property rights, contracts). 

BC itself is not a technology, rather it is a realization of combined technologies 

(Campbell-Verduyn, 2018b). Generally speaking, BC is a trustworthy electronic, 

distributed ledger in which transaction data is securely stored within a network of 

participating nodes (Yli-Huumo et al., 2016). This decentralized ledger is transparent 

to every node. BC’s plus point is its resistance to manipulations (Yli-Huumo et al., 

2016). Consensus mechanisms are used to validate transactions before they are stored 

as blocks and added to the ledger (Campbell-Verduyn, 2018b). 

Whether one is allowed to access the BC network depends on the individual setup. 

Public BCs can be viewed by anyone, whereas access to private BCs is restricted to 

selected users. The setup also decides on user privileges, i.e. whether they are 

permitted to write or read only on a BC. Design choices and the BC governance 

influence the potential benefits of BC applications (Ølnes et al., 2017). BC governance 

is based on the well-known IT governance dimensions (decision rights, accountability 

and incentives) (Beck, Müller-Bloch, & King, 2018; Beutel, 2018; Campbell-Verduyn, 

2018b). “Decision rights concern the rights governing control over certain assets,” 

(Beck et al., 2018, p. 10) whereas accountability focuses on monitoring and enforcing 

decisions. Incentives ensure proper motivation of involved actors (Beck et al., 2018). 
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The decentralized concept of BC is a key argument for scholars to think about whether 

public administrations as intermediates between citizens or companies may become 

obsolete (Atzori, 2015; Campbell-Verduyn, 2018b; Davidson et al., 2016a). The use of 

pre-defined code and automatic code execution may reinvent public service delivery 

(Atzori, 2015; Seebacher & Schüritz, 2017). However, it is fairly unlikely that public 

administrations can be eliminated entirely. Those administrations are not merely 

providers of public services but also authorities which balance powers and ensure 

welfare and equality. Subsequently, and in accordance to the fundamentals of NPG, 

this paper assumes that public administrations will remain and BC could contribute to 

their necessary reforms as pointed out before. 

As with any other technological solution, all characteristics and advantages related to 

the term “BC” will have to be elaborated upon to serve the promised purpose for 

citizens, business or public administrations (Ølnes et al., 2017). The review of known 

BC implementations demonstrates that this conglomerate of characteristics, forming 

the uniqueness of BC, does not apply for every use case. Furthermore, the existing 

technological landscapes make it harder and potentially more expensive to replace old 

technological structures. Public administrations in Europe, therefore, often start small 

in order to learn from their first experiences. 

In summary, BC offers the key advantage of data integrity (immutability) based on 

decentralization, paired with consensus mechanisms and transparency. The following 

design options determine the concrete use in the public sector and concern the 

governance by BC: 

• Decision rights 

• Accountability 

• Incentives 
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4. Methodological approach 

The aim of the research presented here is to find out whether and to what extent a BC-

based public service system contributes to the fundamentals of NPG. The analysis is 

based on a generic service delivery process, consisting of the process elements 

Strategy, Design, Implementation and Monitoring/Evaluation, as NPG emphasizes 

service processes and outcomes. 

With the first step, functional governance requirements from NPG perspective are 

derived on process element level. To do so, governance-related core activities for each 

process element are gathered from a literature review. The identified core activities are 

then assigned the relevant NPG core element and governance characteristic. This leads 

to a matrix of categorized core activities per process element (Step 2). Due to the 

defined process-related structure and therein identified governance-related core 

activities, it is then easier to depict the implications on governance enabled by BC’s 

key characteristics in the light of NPG. By doing so, the BC key characteristics support 

the governance-related analysis and represent the link between the functional core 

elements of NPG and the technical ones of BC (Step 3). The analysis results in 

statements where the technology of BC covers the functional requirements of NPG and 

where it may offer no proper solutions. 

As a result, a classification system can be derived which represents an aggregated view 

on the analysis outcomes from the overall service process perspective (see fig. 1 in 

section 5). Also, it serves to categorize and strategically orient concrete solutions in 

practice. Furthermore, it acts as a basis for a research framework. In addition, this 

approach provides a clear picture for which process elements BC covers the functional 

requirements of NPG and to understand the limitations of BC-enabled governance. In 

the same way, it is also possible to determine what potentials BC-enabled governance 

can offer to NPG. 
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5. Preliminary results and discussion 

When comparing the core elements of NPG and the characteristics of BC, it becomes 

clear that the technological concept BC and the reform paradigm NPG have obvious 

similarities. The classification system attempts to systematically represent these 

matches. However, this is a preliminary result that needs to be confirmed or adjusted 

on the basis of empirical studies. Figure 7 shows the classification system that 

integrates the core elements of NPG and BC and depicts the aggregated conceptual fit 

on a generic level. The decision as to whether a match is rather high or low is based on 

the conceptual overlaps and links (e.g., NPG networks are based on decentralization, 

hence high correspondence). It should be noted that dependencies exist between the 

BC characteristics and the BC governance dimensions, which are not considered here. 

For the further development of the classification systems, these relationships should 

also be examined and described. 

 

Figure 7: Classification System for BC Usage within NPG 
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Considering the breakdown into process elements, the following key findings so far 

are presented for each process element. 

First, within the Strategy element rather intense governmental coordination is 

required because the strategy not only determines strategic service aspects (e.g. what 

service is in scope) but also defines fundamentals of the BC setup, such as the decision 

on the to be used protocol or consensus mechanism. Despite that, it is noticed that BC 

is able to cover most steps of strategy definition: it allows the coordination of a service 

strategy process as it provides mechanisms for proposal handling (Seebacher 

& Schüritz, 2017), organized exchange between various actors and voting. However, 

intense negotiations which are common within each strategy process cannot be 

covered by BC (Atzori, 2015) because negotiations do not always follow formal 

procedures. Also, opportunistic behavior can hardly be recognized by BC algorithms. 

Second, regarding the Design element it becomes clear that co-production in its full 

extent is technically not possible, i.e. a simultaneous design and consumption 

(meaning here “implementation”) of a service (Pestoff et al., 2012) cannot be achieved 

because BC requires per definition pre-defined rules in code (Seebacher & Schüritz, 

2017) in order to be executed. Nonetheless, BC offers the opportunity to instigate smart 

contracts for the creation of customized services. But similar to the Strategy element, 

intensive negotiations or discussions on the design of service processes might need to 

be handled off-chain. 

Third, the Implementation element clearly shows that executing pre-defined rules is a 

core strength of BC. Smart contracts can be leveraged either locally or globally to 

ensure rights and duties of citizens, business or the government. Direct state 

involvement is not obligatory either. Although single services might be designed in 

isolation from one another, a service can offer indirect links for the coordination of 

another (Davidson et al., 2016a). However, a key consideration for NPG is that co-
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production is voluntary for citizens and business (Pestoff et al., 2012). It is questionable 

whether this is valid for BC-based service systems because everything is coded 

upfront. 

And fourth, public service agents can easily gather data from the BC for the purpose 

of monitoring and evaluation (Davidson et al., 2016a). Pre-defined rules can make sure 

that required data is available to the public service agent (Seebacher & Schüritz, 2017) 

and help him/her to evaluate results and understand whether expected process 

outcomes have been met. 

In summary, it becomes evident that the more formal the activities, the stronger BC’s 

ability to support coordinating or co-producing actors. Consequently, BC is stronger 

in the area of implementation and monitoring/evaluation of services, and weaker 

when it comes to conceptual activities within strategy and design. Especially within 

the latter elements, off-chain processes will need to be considered and defined, which 

should be the responsibility of the governmental coordinator. 

 

6. Conclusions 

This paper presents the status quo of ongoing research activities. The analysis of the 

conceptual match between NPG and BC-based governance has been realized. Going 

forward, it has to be shown if this theoretical match still holds true when considering 

empirical studies or social science theories, such as the social contract theory. 

Opportunistic behavior influencing the development and use of BC-based services is 

an example that demonstrates the influence of social matters resting outside the BC 

sphere.  

Also, this paper presents the BC’s ability to enable functional characteristics required 

for NPG. Next, it should be critically assessed if BC – when applied with all its 

potentials – can advance NPG. For instance, human interaction (e.g. public service 
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agents) plays a significant role following the NPG paradigm. BC may offer solutions 

that mean a shift from human to technological accountability. 

In general, governance by BC may become the most important research area to realize 

sustainable BC solutions for the public sector. When trust in data is no longer the issue, 

it is worth considering whether trust in governance in a BC environment is a new 

“trust challenge”. 
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A4.2 Interview questionnaire 

CLIII 

A4.2 Interview questionnaire 

# Question NPG core 

element 

Category of 

subject 

Reference 

First, I would like to understand the technical characteristics of your blockchain 

solution. 

0 Could you please describe your 

blockchain solution and its 

purpose? 

VCN     

1 Do others need a permission to 

join your blockchain network? 

IOG Basics   

2 Can others read and write in 

your blockchain network 

without a permission, similar to 

the Bitcoin network? 

IOG Basics BH19; FM19 

3 Is your blockchain storing all the 

data on-chain or is it only storing 

transaction data, referencing e.g. 

to documents physically resting 

outside your blockchain? 

IOG Basics FM19; LL in 

LD18; AM18 

4 Did your blockchain solution 

entirely replace the former 

process or solution, or are there 

still alternative ways without the 

use of blockchain? 
 

VCN Voluntary use BH19 



A4.2 Interview questionnaire 

CLIV 

# Question NPG core 

element 

Category of 

subject 

Reference 

Now, I would like to learn more about your motivation for dealing with 

blockchain.  

5 What were the reasons and 

motivation for introducing this 

blockchain solution? 

Sample motivation: 

efficiency gains, attempts to 

open up government, 

increase trust of public 

VCN Motivation BJ in OV18; 

KS in 

LKP16; HV 

in OV18 

5.1 What role did the other 

stakeholders, e.g. citizens or 

companies, play in your 

reasoning? 

VCN Motivation IE in IGI15; 

BH19 

Your blockchain solution is the technological foundation for public services. 

Going forward, I would like to know how the delivery of these public services 

has changed by the use of blockchain. 

6 Blockchain is said to change the 

meaning of intermediaries: did 

your blockchain solution affect 

your role as a public 

administration? (if needed: do 

you think, users of your public 

service became more 

VCN, 

IOG 

Co-

Production, 

Collaboration 

HV in OV18; 

IB in HW03; 

BH19; IB in 

HW03; 

PP17; KH18 



A4.2 Interview questionnaire 

CLV 

# Question NPG core 

element 

Category of 

subject 

Reference 

independent from your public 

administration by introducing 

blockchain?) 

7 By using blockchain, how do you 

now cooperate with other 

stakeholders when it comes to 

delivering the public service? 

VCN, 

IOG 

Co-

Production, 

Collaboration 

BL in TT16; 

LB in OV18; 

IB in HW03; 

TT in TT16; 

OR in TT16; 

IE in IGI15; 

AC in TT16; 

MW in 

MW18 

7.1 Do you now cooperate 

differently when it comes to 

overall or strategic planning or 

alignment? 

VCN, 

IOG 

Co-

Production, 

Collaboration, 

Decision 

making, BC 

Governance 

BH19; IB in 

HW03; OR 

in TT16; AC 

in TT16; 

FM19 

7.2 Do you now cooperate 

differently when it comes to 

actually delivering this public 

service? 

VCN, 

IOG 

Co-

Production, 

Collaboration, 

Decision 

making, BC 

Governance 

BH19; IB in 

HW03; OR 

in TT16; AC 

in TT16; 

FM19 



A4.2 Interview questionnaire 

CLVI 

# Question NPG core 

element 

Category of 

subject 

Reference 

8 How is your blockchain solution 

supporting decision making 

processes? 

IOG Decision 

making 

FM19 

9 How is your blockchain solution 

supporting the resolution of 

conflicts of opinion? 

IOG Conflicts, 

Decision 

making 

IB in HW03; 

TT in TT16; 

LB in OV18; 

KR18; 

BMK18; 

BH19 

10 What role play incentives for 

stakeholders to participate in 

blockchain-based public 

services? 

VCN Incentives FM19; 

BH19; AC in 

TT16; AL in 

TT16; MW 

in MW18; 

JP13 

11 Are there components of your 

public service which cannot be 

covered by blockchain? 

VCN Off-/On-chain BH19; FM19 

11.1 How important is it to formalize 

the delivery of a public service? 

Do you think informal 

procedures are required 

(nonetheless)? 

VCN Informal 

Processes 

TT in TT 16; 

JP13; KH18 



A4.2 Interview questionnaire 

CLVII 

# Question NPG core 

element 

Category of 

subject 

Reference 

12 Do you leverage Smart Contracts 

to automatically execute 

transactions for any purposes? 

CTM Smart 

contracts 

FM19; LL in 

LD18; TT in 

TT16; BH19 

Furthermore, I would like to better learn more about how your blockchain 

solution is governed. 

13 What are the processes to decide 

on changes to the blockchain 

setup?  

IOG BC 

Governance, 

Structure 

FM19; 

RW18; JP13; 

PM18 

14 Are there any defined rules for 

node operators and developers? 

IOG BC 

Governance, 

Structure 

FM19; HVW 

in MC18; 

RW18; PP17 

15 What are your criteria to select IT 

developers and operators for 

maintaining your blockchain IT 

infrastructure?  

IOG BC 

Governance 

AA17; 

OUJ17; 

FM19 

(optional, in case time is left)  

And finally, I would like to better understand the effort needed to build up your 

blockchain solution. 

16 Have you had any regulatory or 

legal barriers to take care of 

before offering your blockchain 

solution? 

VCN, 

IOG 

Law / 

Regulation 

FM19; IB in 

HW03; 

RW18: PP17 



A4.2 Interview questionnaire 

CLVIII 

# Question NPG core 

element 

Category of 

subject 

Reference 

17 Did you consider any activities to 

ensure all users are able to use, 

maintain or supervise your 

blockchain solution? 

VCN, 

IOG 

Training IB in HW03; 

KH18; BL in 

OV18; 

FM19; OR in 

TT16 

18 Did you experience any user 

acceptance issues? 

VCN, 

IOG 

Training HM11 

 

Key list: VCN - Voluntary Co-Producing Network; IOG - Inter-Organizational Governance; 

CTM - Contract & Trust-based Management 
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AC in TT16 



A4.2 Interview questionnaire 

CLIX 

Reference Short 

Asharaf, S.; Adarsh, S. (Hg.) (2017): Decentralized computing 

using blockchain technologies and smart contracts. Emerging 

research and opportunities. Hershey, Pennsylvania: IGI 

Global (Advances in information security, privacy, and ethics 

(AISPE) book series). Online verfügbar unter 

http://services.igi-

global.com/resolvedoi/resolve.aspx?doi=10.4018/978-1-5225-

2193-8. 

AA17 

Atzori, Marcella (2018): Blockchain Governance and The Role 

of Trust Service Providers. The TrustedChain® Network. In: 

The JBBA 1 (1), S. 1–17. DOI: 10.31585/jbba-1-1-(3)2018. 

AM18 

Beck, Roman; Müller-Bloch, Christoph; King, John Leslie 

(2018): Governance in the Blockchain Economy. A 

Framework and Research Agenda. In: Journal of the 

Association for Information Systems 19 (10). Online 

verfügbar unter https://aisel.aisnet.org/jais/vol19/iss10/1. 

BMK18 

Bovaird, Tony; Loeffler, Elke (2016): Bringing the Resources 

of Citizens into Public Governance. Innovation through Co-

production to Improve Public Services and Outcomes. In: 

Jacob Torfing und Peter Triantafillou (Hg.): Enhancing Public 

Innovation by Transforming Public Governance. Cambridge: 

Cambridge University Press, S. 160–177. 

BL in TT16 

Brandsen, Taco; Johnston, Karen (2018): Collaborative 

Governance and the Third Sector. Something Old, Something 

BJ in OV18 



A4.2 Interview questionnaire 

CLX 

Reference Short 
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A4.3 Interview transcript – Malta 

Interviewee: Ministry for Education and Employment, Malta (via Commonwealth 

Centre for Connected Learning [3CL]) 
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INTERVIEWER: Alright. Let me run through my questions, and I think most of them 

will hopefully touch your segments anyway. I’m going to read through all the 

questions. First, I would like to understand the technical characteristics of your 

Blockchain solution. So, could you please describe your blockchain solution and its 

purpose? 

3CL:  

▪ So, the blockchain solution, I was involved with and continue to remain 

involved with a bit of a distances is a blockchain credentialing solution which 

is built on the block set open standard.  

▪ The end which dovetails into the Bitcoin open standard. Does that answer your 

first question or do you need more detail? I mean, my area of expertise is in 

strategy education. And so digital credentials was the project I conceptualized, 

then ran for the Maltese government from its inception to all the way up to the 

contract with the contractors Learning Machine being renewed. 

INTERVIEWER: So, it means before running your credentials on blockchain, you’re 

basically issuing your credentials by government? 
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3CL:  

▪ Yeah, I mean, maybe I can explain a bit more of the relationship. I mean, I’m a 

senior advisor to the Minister for education and employment in my country. 

(…) I mean, I got involved with the blockchain in about October 2016 and I was 

with MIT Media Lab, I am speaking to Philip Schmidt on totally unrelated 

subjects. I was looking at the Accreditation of online education and the regime 

I was setting up in Malta.  

▪ At one stage, he said „we’re doing something with the blockchain with these 

guys, Learning Machine“, who I also knew from other relationships, and the 

rest is history, basically.  

▪ That meeting was in October 2016. By January 2017, we were organizing, in 

terms of stakeholder engagement, I was chairing and organizing a large 

conference on the state of digital education. A huge component of that became 

blockchain. So, Philip Schmidt was there, Chris Jagger’s from Learning Machine 

was there. So, my involvement came and remains on a strategic level, okay. I’m 

not a technical guy. I’m only interested in what can you do with technology. 

INTERVIEWER: That is fine. I guess, we will not deep dive into the real technical 

characteristics of blockchain. So, I’m not going to ask you how many blockchain nodes 

you’re running and stuff like that. 

3CL: Yeah, you start getting blank faces for me. I mean, if you’re going to drill into the 

technology, because – I repeat – I’m somebody who is only interested in seeing, can 

these technologies be put to good public use?  

INTERVIEWER: Yeah, I’m dealing on the same level of detail as you, so I guess that 

should work. Do others need the permission to join your blockchain network? From 

what you’ve just said, I think that’s a closed network and a closed project. 
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3CL:  

▪ Well, yes and no. The history of the project was that the government of Malta, 

decided to fund the first pilot to the tune of, I think was 700,000 euros to 

basically and the first pilots involved, I mean public institutions. So, it is 

institute for tourism studies, there was the National Commission for Further 

and Higher Education and the two projects over there. The VET University of 

Malta called the Malta College for Art Sciences and Technologies, interestingly.  

▪ But what we had done literally was offer it, what I’m saying for you know, I 

think of me, with the government’s hat on, okay. Offer it to everybody around 

the table who is interested in joining. So, we literally went like, „are you 

interested?“ Yes. Yeah. I looked at the university guys, „are you interested in?“, 

„Well, we need to…“, „fine, you are out“. It was brutal. 

▪ Two years down the line now, the university is joining now. And again, in terms 

of stakeholders, the thing to remember. So even though it was offered to all 

public institutions, and then to all even like private education institutions in 

Malta, including Sixth form colleges, we call them, so kids aged 16, and now 

that deep diving into secondary school.  

▪ The objective is that everybody in the education sector in Malta will have their 

certificates notarized on the blockchain, the next layer’s coming up now and 

coming up soon will be all public records will be on the blockchain. So, there 

you’re talking about health records, car vehicle registrations, birth, death 

certificates, you name it. 

INTERVIEWER: Yeah. That’s basically something you’re heading to because of your 

experience that you gained from the educational certificates? 

3CL: Well, this is now, it depends how interested you are in politics, how it works with 

stakeholders. 
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INTERVIEWER: I know. 

3CL:  

▪ (…) we decided to go for blockchain plus education plus certificates before the 

government of Malta decided that blockchain is really interesting.  

▪ In fact, we went for this before six months before I was actually texted by the 

Minister for Education saying, „isn’t this what we’re already doing? Or what is 

the blockchain?“ So that needed to be done an alignment between one arms of 

government that had gone, right.  

▪ And the other guys from the Office of the Prime Minister saying, „but how does 

this fit into the general Chain Island strategy?“ So this is the way things work 

in politics. Somebody has a deep dive into wanting to solve a real problem. And 

that’s where we were coming from the education sector.  

▪ From the government sector, we became much more of a political thing, which 

was one, is there another opportunity to do something with Malta as a small 

state that has always been technologically connected, this idea of an island lab. 

„Can we do something with that, to probably, rightly or wrongly?“ We have a 

legacy of having been first in some telecoms, technologies, online gaming. So, 

this was perceived to be the same kind of thing. Let’s go first.  

▪ Okay, so one side, we had people saying, „can we solve a problem with this?“ 

And on the other side, there was the political arm saying, „can we leave around 

whatever Malta means or doesn’t mean to the outside world, strategically and 

politically to do something new, and then create jobs and all this kind of stuff?“ 

Okay. 

INTERVIEWER: (…) Is your blockchain storing all the data on chain? Or is it only 

storing, like transaction data and you still need other technical (/) 
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3CL:  

▪ The thing, it’s the hash is on the blockchain, then we’re using AWS, I think to 

put stuff over there. When you talking about stakeholders, again, I mean, I’m 

not going to bore you about GDPR, because that’s what everybody is still 

talking about.  

▪ Now, at the moment globally, we do not have any alignment between GDPR 

and whatever anybody’s trying to do on the blockchain, no matter what they 

tell you.  

▪ At the moment, there is a disconnect, and until somebody from the commission 

decides to sort it out, somebody can tell you that, technically, you are not in 

compliance with the strict terms of the GDPR. Or you can be countries like us, 

let’s say, your problem sorted out, we’re doing something for the public good.  

▪ But I can assure you that the discussions with the data protection commissioner 

in the early days were energetic. And it’s also because if you look at 

stakeholders even as something as simple as digital credentialing, okay. (…) 

There are the videos of me speaking about this kind of stuff where you look at 

how many stakeholders are involved in this thing, and it’s very easy to end up 

with lawyers, accountants, tax people. And you are even all the way up to the 

Prime Minister, communication people.  

▪ So, these are all human networks that you need to manage when you’re trying 

to do a nation state application. But anyway, that’s the long answer to your, 

what’s stored on the blockchain? 

INTERVIEWER: That’s fine. What were the reasons, the motivation for introducing 

this blockchain solution? Was it kind of politically only or were there other reasons as 

well? 
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3CL:  

▪ Okay, like most things, it’s a mix of both.  

▪ So it was, I would say a happy accident plus people being in a position of 

influence, which I was at the time. In other words, I came back from my trip at 

MIT Media Lab and, and the fact that I was a trusted bridge between the 

stakeholders who are working on this, A, B that my business nose told me that 

Learning Machine who are starting to build the application area around the 

blockchain.  

▪ Because it’s only about block set, it’s all open source, it’s all based on GitHub, 

and you can get the code over there. I could go back and I literally met the 

minister like a week later, and I said, „I think there’s an opportunity“ and his 

answer was very interesting. “Opportunity to do what?”, and I said „here’s a 

blockchain, distributed ledger technologies“. I started ticking the words self-

sovereign identities. And he said, „Wait, is this of any use to citizens, A, B is this 

going to be of any use to the institutions, B, and entry politically, is this 

something that we could defend if there are public funds that are going to be 

spent for? Do you have any trust in these essentially startups like learning 

machines or MIT Media Lab and five, you can run with this, then it’s on your 

head. Okay. So you are staking your reputation on whatever it is.“  

▪ That’s where these things work. It’s a mix of political, strategic. And that’s the 

way it went. The next thing I had done was organized literally this people who 

are in based in Dallas and some people in New York and I called around me all 

the national stakeholders plus the minister. And the Permanent Secretary 

around there and I knew it was a question of time, we didn’t have much time. 

For me, I realized that I really had to move very quickly and demonstrate 

something very quickly.  



A4.3 Interview transcript – Malta 

CLXXI 

▪ So, a lot of these things are not based. And it’s the same thing I was listening to 

now in Malaga, okay. It’s all based on identity and trust. Yes, that’s what the 

blockchains should be doing, more still in the states where the blockchain is, 

like, somebody said: “it’s like a hammer looking for a nail.” It’s not the way you 

need to do it. You need to have a sense of „Do I have a problem this thing can 

solve?“, and I think it does think ticked all the boxes and resonated with the key 

decision maker anyway. 

INTERVIEWER: Okay. What role did other stakeholders, for example, citizens or 

companies play in your reasoning? 

3CL:  

▪ I think when it came to the citizens, I mean, the way we have to play it, because 

initially I was also fighting for the budget. So this is government coming into it 

at this stage.  

▪ So, if you look at phase one, two of this project, it literally was the political, 

financial, data protection, commissioner, lawyers, internal communication 

stuff.  

▪ In terms of “is it going to be good for the citizens?” in a way, it was left up to 

me. And then people within the ministry however. You have people who are 

director generals of curriculum. So, these are the people who are actually 

building the education materials for, 

▪ So, when I’m saying me, it means it then goes down to one layer, you know. 

And then you have to explain to these people. “So, is it going to influence the 

curriculum?”, “Not at the moment.”, “Are we going to be teaching 

blockchain?”, “Not at the moment.”  
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▪ What is this about? You have to understand that a certificate is what everybody 

aspires to get. You are slaving to have PhD so one day like me, you’ll get a piece 

of paper, which you put on your wall and your parents might be proud of you.  

▪ (…) But the idea of certification, accreditation of what somebody knows, and 

then also, what I also the buttons, when I’m saying I and it sounds like this is 

some sort of ego trip. No, it reflects the size of the country.  

▪ I had also written the lifelong learning strategy for my country. So, I also played 

the lifelong learning card with decision makers first, was keeping the citizens 

at the bay and the lifelong strategy is, there are people of my age who are getting 

kicked out of jobs (…) and they have to reinvent themselves.  

▪ There are people like my son, age 17, who is teaching English to refugees. And 

for him, the certificate he got from the NGO who he was working for, is 

probably more important for him to get into the university, and wants to get to 

where he’s going to get to than the actual A levels or the actual, okay?  

▪ So, once you start to deconstruct that and you deconstruct certificates into 

credentials into self sovereign identity, but you have to educate. So by the time, 

so it’s an education process that I have to go through with whatever resources 

I could find as in initially, yes.  

▪ Initially a one-man person evangelist but then the trick is to get everybody, 

every stakeholder, the stakeholder chain to believe this is their project, that 

there is something in it for them. And in our case, it wasn’t getting anybody 

from the Prime Minister downwards, all the way down to a registrar who told 

me “so, do I get extra money to do this? What’s this going to do for me? I’m 

already issuing the certificate, everybody’s happy with this.” 

▪ So, why the certificate, why digital? And it was that late stage that I then started 

playing the game of social media apps interfaces with young people, that their 
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mobile phone is more important than their parents because that’s their screen 

to life, that’s the interface with life. 

▪ So, we kept the students, that towards the tail end. Now, whether that was good 

or bad, I mean, if I had to look at the project, there’s a lot of work which needs 

to be done, okay?   Because even if you, basically every single certificate now 

for anybody age 15, upwards are getting told “Here’s your certificates. Now 

you can go and download the app and activate your private key and 

everything’s working”. But there’s still work that most people are saying I’d 

rather be spending my time on Snapchat than doing so.  

▪ That’s what I’m saying, when it comes to citizens, it’s a completely different 

communication strategy. And my understanding is that, even from the very 

intense two days, I’ve just spent at Malaga now, I’m speaking and everybody’s 

got the same problem. You know, blockchain is not parts. I won’t bore you into 

how I perceive blockchains. Move to another question, okay. 

INTERVIEWER: It is fine. Alright, next question. Blockchain is set to change the 

meaning of intermediaries, did your blockchain solution affect your role as public 

administration? 

3CL:  

▪ Yeah, I think it’s will, I don’t think it does.  

▪ I think in terms of public administration, I think for initially, it’s more work for 

the public administration, because it’s trying to broker all of these arrangements 

and trying to persuade registrar. Initially, it’s more work.  

▪ The promise is automation, the promise is longevity. The promise is also, when 

I’m saying “political”, one of the projects that we sneak in was something like 

refugees who end up in Malta, with no credentials whatsoever. And that has to 

be reassessed for any skill set that they claim to have, once they’ve been tested.  
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▪ And it’s anybody from saying “I’m a doctor”, to anybody who says I can spray 

a car, okay. Those certificates get issued by the National Commission for 

Further and Higher Education. Symbolically, that certificate is now notarized 

on the blockchain. So even if the Syrian University you go doesn’t exist 

anymore, or you don’t have it. So again, the political angle is also that.  

INTERVIEWER: Okay, alright. By using blockchain, how do you now cooperate with 

other stakeholders when it comes to delivering the public service? 

3CL:  

▪ Needs a bit of a characteristics, they say in a very Graham Shin terms.  

▪ So, you have to persuade people. I think what’s happening now is that, since 

most of the funding comes from government, in fact, all of the funding comes 

from government. Government says “this is it, you’re going to have to do it” at 

some stage, and you’re going to have to do it.  

▪ So if all public health records will eventually end up it won’t be health records, 

which will go, come on stream, I think the next ones are going to be what I heard 

is rental properties, for example, in Malta, which is a huge. It’s a small country 

with loads of properties which are empty, nobody knows who they are.  

▪ The second thing they gave use is blockchains, let’s try to find out who owns 

these bloody houses. And then try and equate that with the need to start renting 

out is probably. If you have a government driving in the same this is it, now 

think in terms of e-government, okay.  

▪ And again, that’s part of the legacy of this country. It’s always had a legacy of 

very strong e-government. Government say this is it, at some stage citizens have 

to abide. If you had to tell me so in terms of public sector, if you had to tell me, 

do people find this stuff really useful right now, in the education sector, which 
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was the first to go, it started, you can still. I will tell you the most important 

thing about innovation is when people don’t talk about it. It’s just the norm.  

▪ So I repeat my son who was at the conference, I organized actually three, four 

weeks ago, on the post truth society, for instance. So I had to kind of coerce him 

to come in and join and be part of a group (…), but the guy turned up to me 

philosophy in history, but he realized that, because again, we made sure that 

anybody who attended the conference, the certificate gets issued and notarized 

on the blockchain. And here it says that “fine, I can download onto my wallet 

and then when I’m applying for this university, I will also put in the certificate.” 

▪ So, from an education standpoint, it’s starting to become the norm. From other 

sectors, they’re going to come on stream and by the way, those are not 

necessarily going to be using the same solutions, where it’s going to be block 

size or something like that. There are tenders going out as we speak.  

INTERVIEWER: When we think of how you get to the point of delivering a public 

service to citizens or companies, when you think of that solution that you have for 

educational certificates or credentials: Do you now cooperate differently on a strategic 

level with other stakeholders? You mentioned the process of starting the whole project, 

has it improved? 

3CL:  

▪ A lot has changed since we started. I mean, just to give you a time frames. I’ll 

try and go from digital credentials to what else was happening in the country. 

I think about a year ago, I actually had a couple of slides I shared at the 

Frankfurt Business School actually. And I tried to show like the various 

processes which I go through on how accidental they are.  

▪ So we went from January 2017, to signing an MOU, which means nothing with 

Learning Machine, who are the people building an interface. We signed the 
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contract in September 2017 as well to negotiate. Roundabout April was when 

the prime minister said, we got to become a blockchain island.  

▪ Since that time, but the idea of blockchain then was FinTech. It was not. In fact, 

education. “What are you doing blockchain education? This is nuts. This is 

obviously about crypto currencies and stuff like that, right?” If I had to fast 

forward now, where we are now, there’s basically a junior minister within the 

office of the prime minister. (…) Legislation has been introduced, FinTech 

legislation has been introduced, again, to enable organizations to come and 

rooted more. So, binance for instance, is pretty slow here now. And so, that 

obviously changes scenario. This is something called the multi digital 

innovation authority, which is looking at registration of software, which has 

something to do with blockchain and the AI.  

▪ Okay, I was with this guy yesterday on the plane, the CIO there, okay. And now 

these guys are simply like a registration hub. Okay, so there’s a whole new 

ecosystem which is coming in. So, if you look at what those guys are, okay, and 

they will tell you. But if you now hear the minister, that minister, not the 

education minister talk, the first thing he will talk about was “we have digital 

education credentials”. So, will you really believe that this is the part of the 

DNA of our country?  

▪ The reality, it was a happy accident. Okay, what the government wanted to do 

first was FinTech, that’s where the money is. Okay, so. But that’s the way 

politics works, but of course, to align took time. There was a time when I wasn’t 

very popular, within the office of the Prime Minister, because I was like “what 

have you guys done? You’ve done” you know, “we’re really going this way”.  

▪ So, in terms of stakeholder relationships, between having to be very horizontal, 

within these players. And it is like, so you’ve got the public ecosystem of the 

stakeholders that has and which is all very political.  
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▪ And on the outside, you have the citizens. You also have the education 

institutions that have their own, okay, some of whom resisted. So, the problem 

with the university was very simple. The CIO at the University of Malta doesn’t 

believe in the blockchain. They actually believe it will go away.  

▪ So, I mean, one of the things I was yesterday with a guy, who’s like a CIO with 

a university in Barcelona, he said “Maybe I should do a swap. Why don’t we, I 

do six months at the University of Malta, and this guy goes and does my job 

there”. Because I also understand the fear associated with people who said “It’s 

a fad, what do I rely on? I will wait.”  

▪ Remember, there are many people who say it’s too early, I will wait. Okay, so 

it is complicated territory, really is. You know, so it’s complicated territory, but 

you have to make it simple.  

INTERVIEWER: Exactly. 

3CL:  

▪ If you want to do a pilot, you have to find the real human needs or human 

problems that can be solved. And as soon as you start drilling into, you know, 

the interconnected areas of identity and trust, that’s where and that’s where you 

open it up, you have to mind map it.  

▪ And that’s what I do in Europe, whether I’m speaking or consulting. I am the 

bridge between those techie guys, and it’s not all good. Okay? We have the 

techie guys whose idea of self sovereign identity is almost like some sort of 

automated ecosystem. And you say you keep on doing that but these guys have 

to decide them and bless it and find the money.  

▪ If you can’t find a way of company, it’s not going to happen. And we started 

there and let alone then, the whole thing about decentralization. That’s the other 
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issue that a lot of people have been waiting for the Microsoft, the SalesForces, 

the IBM to come in and give them that level of trust in the intermediary, right?  

▪ And since that it’s been a bit slow. Okay, it’s given a lot of people the 

opportunity to say “Let me wait”. And I think we’re pretty much in that kind 

of state, okay, in 2019. 

INTERVIEWER: Alright. Thank you. How is your blockchain solution supporting the 

decision-making processes when we think of that public service that we are talking 

about right now. So, when we think of blockchain, could you think of voting processes 

that we apply on blockchain as well? Are there some kind of decision-making 

processes considered as well for your Blockchain solution? 

3CL: I think, so in terms of, remember when I’m saying my blockchains, so you have 

to be careful as to how I respond about it, I think. You about my, is not my blockchain 

solution. If we talk about the blockchain solution being the credential solution, or we 

mean the entire ecosystem of the blockchain in Malta. 

INTERVIEWER: The credential solution. 

3CL:  

▪ The credential solution, it’s at the moment plain sailing. It’s a simple question 

of signing up. The objective being that, I mean university, once the university 

comes on board that means all certificates for people who do their exams, to go 

into university that’s accepted that all of those are notarized on the blockchain. 

▪ And I teach at university, once all the study unit certificates will also be issued 

on the blockchain. That’s the big tipping point, okay. And, the way it’s 

happened, and that’s happening now, over the next six months, it has got it. But 

it’s happened because government has put a big gun on, some people then say 
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“we are spending money, you come on board, okay?” There’s will be no other 

way about it.  

▪ And I repeat, that’s a lot of what’s preventing the blockchain from booting in 

other European countries is when it comes to education is precisely that, 

universities, higher education are very strange ecosystems. Many of whom are 

rooted and the power echelons of the 20th century, not the 19th or 18th century, 

and where people feel threatened. Okay, we thought about, you know, 

decentralization, automation, smart contracts, all this kind of. 

INTERVIEWER: How is your blockchain solution supporting the resolution of 

conflicts of opinion? So, when we, I think of your process as there’s some kind of trust 

issue, in terms of can I really trust that certificate, for example? 

3CL:  

▪ It’s a really good question. And I am not even sure I can give you a straight 

answer because till now, what I’ve described to you is a process of booting, no, 

the process of saying you’re going to have to do it because the political 

representatives or the people who are in the public service has been told by the 

political representatives that this isn’t, the country’s good.  

▪ See that, okay. In terms of people understanding that the blockchain can resolve 

because we get rid of intermediaries who confuse, it’s early days, my friend. 

This is what some people at university people like me or people in the political 

sciences faculties will be talking about, is this part of the vernacular that the 

ordinary citizen knows that the blockchain can resolve conflicts or you can have 

totally different political voting systems.  

▪ I mean, I was in, I can give you an example in Italy, for instance, because I’ve 

been involved in some stuff over there. People are really looking at how you 
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can use blockchain to resolve issues related to trust and politics and voting, 

okay. But in this country, it’s early days.  

INTERVIEWER: What role play incentives for stakeholders to participate in 

blockchain based public services? 

3CL:  

▪ I think, the incentives for the public organizations is simply doing what their 

bosses would like them to do. It gives them the photo ops, the photo 

opportunities, it’s on the communication side. It becomes a mantra, that here if 

you read about Malta, right? Malta is a small, you know, 450,000 people here 

right? Okay, the size of our small city in Germany, right?  

▪ But the fact that, it’s deemed to be that there is a political commitment, and it’s 

gone from now, blockchain islands, artificial intelligence. This is something that 

we can do in small places here where you have access to stakeholders, you can 

identify the stakeholders and identify the decision makers and they have a face 

many of them. That becomes part of the DNA of anybody in the public sector 

that they’re deem to say you have to do it. Because it’s, again it sounds almost 

like communist authoritarian or something like that. This is deep down in the 

political DNA of a country that has never had anything. 

▪ So, when the British left here in 1979, the idea was that this country will starve, 

it has no natural resources, it has absolutely nothing. And nothing has in 

starved that it’s like, it’s now the downside is it’s deemed to be, it is like 

Singapore or corrupt or a mafia state and God knows all sorts of other things, 

because it’s actually done extremely well from an economic perspective. So, it’s 

complicated stuff. There isn’t straight answer into it.  
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INTERVIEWER: I agree with that. (…) Are there any kind of incentives for the citizens 

to use the public blockchain offering? 

3CL:  

▪ Not yet. But I think as because, I think the typical, from education now I’m just 

going to talk about my role because the other side, once you have public health 

certificates, health records, because there won’t be an incentive and anybody 

who doesn’t have to walk into a government office, so you have to walk 

somewhere, but you can download it, trust me.  

▪ Everybody has a mobile phone here in Malta. That’s why the beauty of it is, so 

some people will not think about blockchain, people will think it’s an app and 

the other one thing you have to understand. The interface, the app is just 

another app government tap that I’ll do it.  

▪ So, I can’t remember what your question was about incentives, what was it? 

INTERVIEWER: The question was, what role do incentives play? How important are 

incentives for citizens? 

3CL:  

▪ I think at the moment, in the education sector was just deems to be, when people 

graduated, they were told “Here’s your paper certificates. By the way, here’s an 

email from the registrar if you want you can have this certificate in a digital 

format and it’s notarized on the blockchain”, chick, chick, chick. So, the students 

would say “What is this? Download an app, what do I have to do?” 

INTERVIEWER: So, they can decide which way to go. 
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3CL:  

▪ I can decide, you will always get the paper, because that’s what your parents 

want to frame on your wall, okay, on their wall, that’s the first thing. And 

nobody knows, it just come off a bloody printer and sometimes the ink isn’t 

even good on the printer. (…) 

▪ If you look at it, the certificate actually, there is the hashtag. So it says if you 

want so people again, that’s the clever interplay, which in a way with boxes 

facilitates, that you just go, he just has to go in there and then people go on the 

website and say, and you can see it being validated. 

INTERVIEWER: Interesting.  

3CL:  

▪ So, in a way the education is also happening deep down. What is this stuff 

about? The bit I have left down is that on a much higher level than what’s also 

happened from an education perspective, as the, because I mean, I may be 

giving you the impression that the university was totally agnostic to all of this.  

▪ That’s the guy was the CIO of the university. On the other side, the faculty for 

computers sciences is very quick to set up the center for distributed ledger 

technologies and I’m on the board of that thing. That’s had its first intake of 

master students now, literally and most, and that’s, and it was oversubscribed.  

INTERVIEWER: I see. Are there components of your public service, which cannot be 

covered by blockchain, where you say, okay, these are natural constraints, for example, 

which can never be solved? 
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3CL:  

▪ I don’t know. I can’t give you a straight answer on that one, I think. And again, 

if you’re looking at, if you’re talking about digital credentials, I can’t think of 

any sector which can be sorted out. I can’t think of any institution, which should 

not. I think in terms of, even in private schools and church school, there’s been 

one entity where again, it’s not being served because the headmaster said 

“Don’t do this”.  

▪ But I can’t think of a reason why, because I guess the linkage between the paper 

and the digital which used to be deemed to be the PDF. And is now going to be 

it is the most secure way, that there have been questions. You know, what 

happens? Who else is there? Once you start telling people that was the 

masterstroke we use. 

▪ Here is the institution, here is you, I’m giving you something, and it’s yours. 

Now, you’d be surprised how many institutions claim that the certificate was 

theirs. And I say “No, it is the recipient who slaves for it. It’s theirs. You get this 

and you guys can get blown up, but this person as long as he or she is alive, 

that’s, theirs, that’s what they’ve slaved for.” So, there are many philosophical 

arguments related to that, okay.  

▪ But I can’t think of anything within the education sector, where this thing 

should not be all pervasive and there are many things that they go beyond 

potentials in education, okay. A university, a higher education institution. So, 

the entire service ecosystem around it, that I, the blockchain, as long as you keep 

on looking at things which have identity and trust here can facilitate that alone 

if you go into things like, what the University of Nicosia and all these people 

are doing in terms of micro payments and paying by cryptocurrencies and 

things like that. 
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▪ So, the answer is in education, no. In other areas of government, governments 

are strange beasts, there aren’t many governments I know that like losing 

control. So, decentralization is not exactly going to be very sexy to a lot of 

people. Again, this then takes us into another thing when you’re looking at 

public blockchains, closed blockchains, hybrid blockchains and which is a total. 

You know, the government of Estonia goes around the world telling them that 

the only real blockchains solution was made in Estonia, which of course it isn’t.  

INTERVIEWER: How important is it to formalize the delivery of a public service. Do 

you think informal procedures are required nonetheless? 

3CL:  

▪ I think you need to be formal and very clear about what you want to do. Because 

public implies, public sector implies formal, unfortunately, okay? The informal 

thing is winning the support of people, all of the stakeholders, one can map and 

directly to what I told you the very beginning, making them believe that it’s 

their project, not yours. That there’s something in it for them, for their day to 

day job, or even if they believed in the, you know, better services to the system. 

You need and that’s a slow process.  

▪ I mean, one of my challenges was a very strategic decision I made, because I’m 

an advisor to the Minister. I’m not part of the public sector. So, for the first year, 

I was totally fascist about this. I drove this thing and there is nothing, you know 

(…) 

INTERVIEWER: So, do you think that in the ideal word, everything should be 

formalized, but realistically, there will always be some-. 

3CL: No, wait. In the ideal world, I’m talking about the public sector-. 
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INTERVIEWER: Alright, yeah. 

3CL:  

▪ Okay, not any other sector, I am the least formal person you can think of and 

it’s an anathema to the way I think, okay, because I believe we should educate 

people enough to know what’s good for them and what isn’t good for them, 

okay.  

▪ But in the public sector where you have public accountability, rules and 

regulations to what you can or can’t spend on, tenders, to get a direct order, I’ve 

been told about, try and get a direct order where in this case, I had to go in terms 

of the Finance Committee, Ministry of Finance and say “We want these guys. 

Why? There’s nobody else who can do A, B and C. Why these guys, nobody 

else.” And then you start, you have to educate accountants on the principles of 

open standards by saying we can, we have to go with an intermediary, a US 

company so that in two years, century or so maybe we can build the capacity in 

the country then maybe people from university can come and take this over and 

pick up the code, okay? But initially, you have to be formal, otherwise, ain’t 

going to get there. 

INTERVIEWER: Do you leverage some kind of smart contracts to automatically 

execute transactions for any purposes, when you think of your educational sector? 

3CL:  

▪ At the moment, no. At the moment it, it should, okay, but it should you bet, but 

at the moment, the smart contract has got as far as convincing registrar’s that, 

you know, to issue the email, “here’s all the graduates”, and in contract with 

learning, which means that they get the flat files, or where he graduated, they 

do all their magic, everything is ready to go, and. 
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INTERVIEWER: Yeah. 

3CL: That’s right. But should there be a smart contract at some stage to do that? 

INTERVIEWER: I would like to learn about how your blockchain solution is 

governed. What are the processes to decide on changes on the blockchain setup? So, if 

you really want to make fundamental changes, for example, now you’re running an 

open blockchain solution. You now, want to have a closed blockchain, who is decided 

that? 

3CL: It’s decided at, so in the public sector, everything depends on funding.  

INTERVIEWER: Okay. 

3CL:  

▪ So, if there is no further funding for the solution that is running at the end of 

2020, it’s like Houston will have a problem. Okay. That’s the way it goes.  

▪ Now, the job, the thing in the public sector than other thing is this, once you’ve 

started up something big, it’s very difficult to stop it. Because most public 

servants are inclined to say “Well, we have the budget last year, we want to try 

it next year”. The most difficult thing to do is start off something from new, 

from scratch, okay.  

▪ Now, in terms of what needs to be changed, it’s been pretty much, then that 

depends a lot about the supplier relationship that you’ve got in place. So even 

though it’s about decentralization, there’s always a blessing the intermediary 

called the supplier there, what they stands, whether some universities have the 

internal geeks doing stuff.  

▪ So, it depends on the communication process and being able to go back and 

forth and say, this isn’t working. I think in our case, it’s been pleasantly a very 
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seamless process, okay, that I think it was the supplier had enough time to learn 

because with these very systematically, one organization get those guys on 

board secondly organize it.  

▪ So, they were learning along the way and being very quick to respond. But the 

trick is this, that we also chose a supplier that it was hugely important for 

Learning Machine. We’re going to a funding ground, but of course I knew that 

okay. That they would not just promise but overdeliver.  

▪ And also what happened was, you know, once this thing started up in the 

Bahamas, sorry, Bahama previously, set up in Malta, by May last year, I 

organized the blockchain education conference in Malta, Learning Machine 

with the inter-American development bank or guys were holding delegations 

of the government of the Bahama, to come here and see what we were doing. 

And in fact, they then race the head in the Bahamas, they put a lot of these public 

services on the blockchain very quickly. But they flew in decision makers, about 

three permanent secretaries, techie guy, about seven people were around.  

▪ See back to all the old political brinksmanship and who’s going to risk most at 

the moment, you know. We haven’t reached that tipping point yet. I think the 

tipping point will be reached where we don’t talk about the blockchain 

anymore. And it’s just another piece of technology. I think, it’s not as sexy as it 

used to be. I wrote my reports on the blockchain education, I co-wrote it in 2017. 

You know, I mean, its two years later and it still isn’t. Maybe, that’s my usual 

long answer to your simple question. 

INTERVIEWER: So, let me try to summarize what you’ve just said, basically trying to 

get the main points out there. So that means when we think of who’s actually in charge 

of making the decisions that might affect the further development of that blockchain 

solution. That’s basically the government making the decision. 



A4.3 Interview transcript – Malta 

CLXXXVIII 

3CL: In this country, absolutely. Government has been the chief sponsor of all of this, 

was, is, and remains. 

INTERVIEWER: Are there any defined rules for node operators or developers? So, 

when you think of the suppliers that you’ve just mentioned, have set any rules that 

they have to follow in order to make sure that the blockchain solution runs or is 

developed in a certain way? 

3CL:  

▪ No, if anything, what we did was the opposite. We custom build stuff that could 

replicate their real-life world as closely as possible while still giving them the 

advantages, the basic advantages of what blockchain does.  

▪ I think most people just thought in terms of this something where you go, you 

know, you have a digital certificate, nothing else. So, the answer is, we custom 

built everything, I guess, to meet the demands of the stakeholder, okay? Now, 

you can afford to do that in a small place. You may not afford to do that in 

Germany, okay or in other places like that, or even within Germany and the one 

of the problems there is at the moment with the blockchain and even this EPS, 

Cyprus, it was Germany, there are different regimes, even in terms of how 

education.  

▪ So, that’s it because of this European blockchain partnership thing. If the 

German who are there looking at somebody who draws flowchart. So, this is 

the way processes work and say “no, they’re doing it differently”. So, we had 

the privilege, government bank, governments saying it needs to happen, but 

then being flexible enough to say, you guys at the ground level, who know the 

end user, the learner, okay, what do you really need and then trying to replicate 

as much now.  
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▪ This might be counterproductive, it might seem like we’re not really using the 

benefits of the blockchain, smart contracts being one of them, right? And 

putting all of that to dramatic use.  

▪ I’m a strong believer that if you want to have real innovation, okay, push it out. 

Make it very closely aligned to people’s real world. Think of it as a Facebook, 

how that went from being you know, post Friendster, the Facebook to the 

horrible mess we’re in right now. And you build trust that way. So, it’s quite 

funny in a way. It’s like radical leadership in saying “you needed to get to have 

this”, but at the same time from an interface basis being prepared to make life 

as easy as possible for those guys who are in the trenches of having to do 

something extra. In our case those were the registrar’s okay, of individual 

higher education institutions or even sixth formers, even schools. 

INTERVIEWER: Okay, so three more questions that I’d like to run through kind of 

quickly to save your time. What are your criteria to select IT developers and operators 

for maintaining your blockchain infrastructure? That’s is a technically question. I know 

it.  

3CL:  

▪ No. I think, let us start, the specifics of the multi situation with credentials is a 

block cert. W3C. So, open source. At the moment, are we locked in with these 

Learning Machine guys. Yes, till 2020.  

▪ Do I believe that the University of Malta or the private sector is going to be in a 

state that it can take over? I don’t know. Could it be, however, that in 2020 

governments comes up with some other new blanket system that is bought from 

which may not be as open? But you say, we’re going to use the same standard 

as we have for the health records where they have to be closed because of you 

know, GDPR, God knows whatever, then that can change.  
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▪ So, we have an open channel and I sit on the board of the center at the 

university. So obviously, there is anybody who’s doing a computer science 

degree at the moment, I mean clearly blockchain is a core part of the component. 

The interesting thing is this – and this is from the European blockchain forum: 

A lot of people are saying the skill sets that are missing right now, are skill sets 

for business managers and change agents who can bridge both worlds, okay? 

Because in doing anything with blockchain implies change. So, it’s those kinds 

of people. 

INTERVIEWER: So yeah, that’s kind of a basically the next question, did you consider 

any activities to ensure all users of your blockchain solution are able to use and 

maintain or supervise your blockchain solution. That goes into direction of training. 

3CL:  

▪ Yeah, very basics at the beginning. We were insisting that Learning Machine 

comes up with videos. If your end user is at kids age, 19 or like my son, people 

learn using YouTube now respectable people tell you what University is. 

▪ That’s it, we all learn and so coming up with videos is there: how does this thing 

work? What’s a good view and then is what you have to do very simply, 

because most people don’t read anymore. That was part of my strategy. And 

there’s a lot which needs to be done. 

▪ I repeat in my case, I’m now one step removed because I’m doing other stuff in 

Europe basically as opposed to this one. But I don’t think there’s any difference. 

I really strongly believe that you have to make this stuff less technologically 

deterministic, and much more user centric. To make it user centric, you have to 

use the interfaces that user normally uses, and that means sadly, social media. 
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INTERVIEWER: Yeah. Alright, and basically the last question I have, did you 

experience any user acceptance issues? So, when you came up with the first version of 

your blockchain solution? 

3CL:  

▪ Yes, in terms of people are just too lazy to even to download the app. It’s as 

simple as that. And there wasn’t enough done at registrar level to tell people 

“Why haven’t you downloaded the app?”  

▪ Because again, get into the mindset, again we might have guys thing? This 

could be the Prime Minister’s office and you know, down here, the registrar 

was “I have a job to do”. I’ve printed the certificate on the printer. Yeah. I’ve 

told them I’ve issued the email. I’ve told them how it’s going to get done, 

Learning Machine guys. Of course, I’ve drafted everything. From that point on, 

I know it is like, just like, it’s for you too, you know.  

▪ And also, you get to the stage if you have to think philosophically you know, 

am I going to force a kid, you must, you can educate against and say, this is 

really good if you download this. Because you’ve got a copy of the certificate.  

▪ And by the way, it also means that in the future, you can decide which one of 

these certificates to share with which ultimate stakeholder. Okay? Because you 

might have had a bad transcript of something here was, if people go to your 

university get the whole lot, we can cherry pick, you know. So, but these are 

stories that have to be told, at the lower level. So, has that been done 

successfully? Should it be done successfully? You bet, yeah. You know, and I 

think that’s the same with any kind of new application of new technology. 

People will kind of feel the way around and see if it’s useful for them. 

INTERVIEWER: Alright. So, basically, that was my last question. (…) Thank you so 

much for your time.  
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3CL: No problem. 

INTERVIEWER: Really, really helpful. Very interesting. Thank you for your insights. 

And if I have any questions afterwards. 

INTERVIEWER: Alright, thank you very much. 

3CL: Take care. 
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INTERVIEWER: Thank you very much for your time. Before we start with the actual 

questions, I would like to give you some introductory remarks on what is going to 

happen within the next 60 minutes if that is okay for you. 

SWEDISH AUTHORITY: Yes, of course. 

INTERVIEWER: This interview aims at demonstrating the importance of stakeholder 

involvement to successfully realize Blockchain based public services as far as know, 

you are one of the few public administrations actually in the world who really have 

significant experience in Blockchain projects. So, it is kind of rare opportunity for me 

to talk to someone who really knows the business around Blockchain. And whenever 

I refer within my questions to public service, this refers to your service with respect to 

land registry and that service you are offering to citizens or maybe even businesses. 

(…) It is kind of important to me to run through all the questions because I am going 

to ask those questions to other administrations as well just to make sure that the 

research method remains stable. Alright. Do you have any questions before we start 

with the first question? 

SWEDISH AUTHORITY: No, let us go. 
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INTERVIEWER: Alright. So first I would like to understand the technical 

characteristics of your Blockchain solution. Could you please describe your blockchain 

solution and its purpose? 

SWEDISH AUTHORITY:  

▪ Well, I am not technician myself so it will not be in technical details, but the 

solution was that we finally ended up with private Blockchain solution concept 

where we had a number of nodes, not so many.  

▪ Those nodes set out to be in each of the partners or the stations. Now, all the 

partners did not have a node, so we end up with like five nodes or something 

like that.  

▪ The Blockchain in itself did not contain the actual contract engine that we 

invented. The contract engine was something else - like an application to this 

Blockchain. And the end, result was that they finally recorded some of the steps 

of the process to the Blockchain and that was it. Again, I need to clarify this 

Blockchain solution is not in production. It is not used in any way right now. 

INTERVIEWER: Okay. Is it only like an internal Blockchain or is it still somehow on 

a kind of pilot status? 

SWEDISH AUTHORITY:  

▪ The aim was not to have it like in the production system.  

▪ We just did this to show it was possible. It was the small-scale production-like 

Blockchain solution. It would have been possible, of course, to use it for these 

purposes or other purposes but it was not like.  

▪ It was just a proof of concept or something like that. It was an actual solution 

but we did not scale it up and we didn’t use it. 
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INTERVIEWER: That is fine. What were the reasons and the motivation for using this 

Blockchain solution? 

SWEDISH AUTHORITY:  

▪ We had different reasons in the different organizations that work together on 

this project.  

▪ The reason for my organization was to explore the technology and how it could 

be used for our purposes as a public entity with responsibility to keep public 

registers and to drive the legal development on digital contracts. So that was 

our main purpose. 

INTERVIEWER: Okay. And what role did other stakeholders, for example, citizens 

and companies play in your reasoning? 

SWEDISH AUTHORITY:  

▪ The other stakeholders and partners in this project played the role connected to 

their profession or their professional area of interest, the business area, and that 

could be that they were like the state agents, they were banks, they were 

technical consultants. The roles in the project were very much connected to 

what they represented in their process of selling or buying property.  

▪ And their interest to participate was probably about the same as we had: To 

explore, to learn but I can say that there will probably also public relation 

interest connected to this because we draw a lot of attention and we had a lot of 

interest connected to this probably. So, I guess it was good money to invest in 

public relations. 

INTERVIEWER: So, you are very much focused on business stakeholders and less on, 

let us say, citizens? Is that correct? 

SWEDISH AUTHORITY:  
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▪ It is very difficult to connect with citizens when you talk about seller or buyer 

of a property because we have hundreds and thousands of sellers and buyers, 

and it is hard to connect with them.  

▪ And there is not like an interest group representing them or something like that. 

So therefore, no. But we did finally have a seller and buyer connected to the 

project and the buyer was very interested in the project, and he was very 

involved in the last phase of the project. 

INTERVIEWER: Blockchain is said to change the meaning of intermediaries. Did your 

Blockchain solution affect your role as a public administration? 

SWEDISH AUTHORITY:  

▪ We were of course aware of that when we started out and we were aware of it 

during project time. And then we, of course, know about this right now but we 

do not see our role be different in a closest time and now, I mean, in 10 years or 

15 years 

▪ I do not see that our role be changed because of Blockchain. It still needs to have 

some sort of guarantee in the end of this very important transaction we talk 

about. 

▪ Therefore, I do not see that right now. You need to have some sort of guarantee 

in the society that you place us as that guarantee if you think of public entity. 

INTERVIEWER: Could it nonetheless change the degree of independence from public 

administration? Do you think that it is possible? 

SWEDISH AUTHORITY:  

▪ It certainly would be more effective in a society where it can use Blockchain 

transaction systems. It would certainly be much more efficient and, of course, 

in a way, if you identify public entity or the public organization as an 
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organization with lots of people that handles paper, well that is certainly to be 

replaced.  

▪ But in some way, if you look at the functions, the functions you see in the 

process of selling or buying profited, you need to have some sort of advice, 

advertisement of how to sell it.  

▪ You need to have a seller. You need to have a buyer. You need to have financing 

of the process and you need some sort of verification that everything is alright. 

You need identification of the object of concern and identification of the persons 

involved in this.  

▪ Therefore, I see the roles and the functions of these things. They still need to be 

there but they could be replaced by automatic functions or machines or 

something like that of course. But, still, the responsibility and the role of each 

function that is needed to be there. So, therefore, as far as it goes for 

organizations with a lot of people that had this paper, yes, it will be changed 

but I am not certain that each of these roles will be replaced. It will be the same 

but maybe in the machine way or automized work. 

INTERVIEWER: When looking at your POC in the land registries, how do you foresee 

the cooperation with other stakeholders when it comes to delivering the public 

service? (…) 

SWEDISH AUTHORITY:  

▪ Yeah, it is about the same. I think the client will still be there for a very long 

time because they have the finances and it is very rare that you can finance or 

purchase of a property yourself without the involvement of the bank and of 

course, the role of the bank or the bank could change and you see a lot of 

internet banking today.  
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▪ So, of course, it could be another bank but I do not see that function of the bank 

will be replaced by the Blockchain. 

▪ And maybe the real estate agent will be replaced by something else and you see 

that today because you have a lot of brokers on the internet today that just 

operate on the internet and one of the most popular services on the internet in 

Sweden is one that with properties. Because we in Sweden like to look at that. I 

do not know if it is some sort of secret fantasies or something like that. 

INTERVIEWER: So, when you conducted the POC, did you also look at the question 

how your, let us say, business process in the background should actually look like 

when run on Blockchain? 

SWEDISH AUTHORITY:  

▪ Of course, we did that because we had to start to identify the actual process and 

then we went on because the thesis for the project was that to prove that 

Blockchain could work for the process of selling and buying a property.  

▪ If we saw things that we needed to change or to adjust because it was a new 

technical solution to support this process, well we did that of course.  

▪ But in fact, we did not find very much that we had to change. The only thing 

we changed was that measures or the tools to work proposals.  

▪ So, instead of paper contracts or paper documents for real properties, we used 

the digital contracts agreement. So, in that sense, no, we could not find any 

actual steps in the process that had to be deleted from the process. 

INTERVIEWER: So basically, the business process remained the same. It is more like 

that you digitized the actual process? 

SWEDISH AUTHORITY:  
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▪ Exactly. And the actual process, there is a lot of steps that you can see as 

transaction steps so that the steps that you need some sort of proof of work or 

verification like the contract.  

▪ And these things are there because you need them to get the verification for 

someone. You need to put up some sort of proof that something has happened, 

and you still need that in the digital world we see.  

▪ There are steps in the process that have to be taken and you need to have 

verifications of that but the whole thing we do is to change that verification to 

digital verification that is proof, safe from corruption and so. So that is the look 

of it. 

INTERVIEWER: How could your Blockchain solution support decision-making 

processes within your business process? Could you somehow make decision-making 

easier by using Blockchain? 

SWEDISH AUTHORITY:  

▪ Well, I think Blockchain in itself is not smart. Blockchain is not something else 

that is very logical transaction to the role of process that moves something from 

one step to another. It is not like it is thinking for you. 

▪ Therefore, everything is introduced and that is the thought of someone. The 

logical programming is proved from someone.  

▪ Therefore, the regulation or the protocol for Blockchain has to be made up by 

someone and, of course, when you do that and if you can authorize steps in 

process, that is of course easier for you but the decision taking.  

▪ I do not see that come from the Blockchain, not even if you really have these 

smart contracts so to speak because they are not smart. They are just logical. 

INTERVIEWER: Do you plan to use any smart contracts within your Blockchain 

solution or is it not part of your POC? 
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SWEDISH AUTHORITY:  

▪ Again, let us call them smart contracts but we could also call them effective 

contracts or something like that.  

▪ But these effective contracts were used, yes, but it was not that they were to put 

directly into the Blockchain. They were extracted from contract engine so to 

speak. 

INTERVIEWER: What role play incentives for stakeholders to participate in your 

Blockchain based public service? 

SWEDISH AUTHORITY:  

▪ Of course, we had incentives to participate. We did not attract anyone from our 

side.  

▪ We did not sell this project from our side. Actually, it was one consulting 

company that was in that kind of role that coordinated and put the project 

together and showed who to participate and so on.  

▪ It was a price tag for each and every one that participated in this project, and 

that price tag was set by this organization. Because their interest to do this was 

partly to add some money of course, because it was a private company and that 

was the thing for them to do.  

▪ But we did not object to that because we saw that our interest was to participate 

or that, for our reasons, we got what we wanted and that was it.  

▪ So, everyone was there for their private interest and the interest they put up 

was of course was actually to earn some credits for it, that they were into 

Blockchain world and they would be famous for it for participating, doing this 

and so on. So that was one interest and then the incentive for them to 

participate. And there was that they had a learning experience of course. 
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INTERVIEWER: How important is it to formalize the delivery of your public service? 

Do you think informal procedures will be required nonetheless? 

SWEDISH AUTHORITY: How do you mean? 

INTERVIEWER: I mean, when you think of Blockchain, there are some people that 

tend to say you could do everything on a Blockchain because when everything is 

normalized, formalized, you just need to run the code. It is either 1 or 0 and that is the 

kind of formalization. And I was thinking is it really feasible to believe that everything 

can be 1 or 0? 

SWEDISH AUTHORITY: Well, not in my world. I am a lawyer basically. So therefore, 

in my world, nothing is never 1 or 0. 

INTERVIEWER: Why do you believe that when it comes to a Blockchain solution, 

your Blockchain solution? 

SWEDISH AUTHORITY:  

▪ I think there are things in the world that could be made easier of course and 

things that you do not have to argue or put up, then you had actually 1 or 0 or 

black or white or what do you say. And if you can do that, that is better than 

not having the things in that way because it makes it easier (…).  

▪ If you put everything on the Blockchain, then you probably need to work with 

AI or something like that in order to have all things that you just said.  

▪ Saying yes or no cannot be considered because it is impossible to make just 

logical programming in order to put the protocol to have all the things there are 

in the process of selling or buying a property. 

INTERVIEWER: When we think of changing the technical solution of your Blockchain 

based service, who would make the decision to change your Blockchain solution? Is it 
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only you as a public administration or are there other stakeholders involved in that 

decision making? 

SWEDISH AUTHORITY:  

▪ And now you come to the very hard questions to answer because that is one 

thing that we do not have an answer on yet.  

▪ I think this is the open question for everyone that is with Blockchain solution 

today and this was the strangest thing that the rumor that Blockchain solves 

everything.  

▪ The Blockchain will rule out the necessity of having public administration, 

banks, real estate agents and so and so. But someone needs to be responsible for 

the protocol of the project. 

▪ Not the protocol, yeah. How do you decide on that? It is not like that everyone 

in the distributed system has the vote for something like that. Someone else is 

doing it. Especially in the private Blockchain that is. 

▪ And how do you deal with the completed public Blockchain. Someone has to 

do it. 

▪ So, I think it is a very important question for all the communities that handles 

Blockchain to discuss this and to come up with a solution because if we are to 

go for Blockchain solution in any way in the future and we had a public tender 

and Ethereum is the one that answers, who is Ethereum? Who do we deal with? 

Who is responsible for the Ethereum Blockchain protocol? 

▪ This is the real problem and especially when you put it in contrast to what we 

are at the public entity with the great responsibilities of all the information we 

care for, land registry information, all the land the property registers. Who is 

responsible for that? Well, no one else could be responsible for it, it is us and I 
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do not think Ethereum takes the responsibility of any wrongdoing when it 

comes to the Blockchain.  

▪ So, this is really really the big question in all of this. 

INTERVIEWER: Did you try to look at those questions within your POC as well or 

was that something that you tried not to cover within your POC? 

SWEDISH AUTHORITY:  

▪ We were aware of the problem from the start and we tried to look at it of course 

and we tried to solve it because we saw just in this small project where we have 

just a number of actors, certain actors or something like that. 

▪ But we discussed: how would we go on to share our responsibilities and so on 

in the final end if we go on with this solution and we actually did not solve it 

there.  

▪ Well, it can have different kind of consortiums or something like that but again, 

you need some sort of framework of your responsibilities and we do not see 

that. We actually do not see that. So, it is still an unanswered question of course. 

INTERVIEWER: You do not see that to happen or you do not see that kind of 

framework lying outside the public administration? 

SWEDISH AUTHORITY:  

▪ I can see different solutions that we work of course but I do not see a complete 

the public Blockchain solution for us. I do not see that.  

▪ The best example I think for us as a public entity is the European initiative on 

the European Blockchain infrastructure. (…) 

▪ The best example that could work for us is national Blockchain solution within 

the public administration but we want to see that the European Blockchain 

infrastructure being developed right now that is an example of that because I 
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think the European Union is actually a very good distributed network that 

could handle solutions like this. 

INTERVIEWER: Do you see any regulatory or legal barriers to be handled before you 

could actually offer that Blockchain solution to a broader community? Are you still 

there? 

(Internet connection disrupted and reestablished) 

INTERVIEWER: Let's continue then. Where were we? We were talking about the 

frameworks necessary to really run an open blockchain solution. And I understood 

what you were trying to say and you were referring to the European solution, to the 

European efforts and you were basically saying that this might be a good way to start 

in order to get some kind of framework in place.  

SWEDISH AUTHORITY:  

▪ Yes and I think the European Union as an organization or a network is an 

excellent of handling blockchain solutions.  

▪ But again, it’s still private and not public blockchain we are talking about.  

▪ And also, if you ask this if there are regulatory problems with this and so on, 

then I started to describe the problem but then the problem you didn't hear that 

answer.  

INTERVIEWER: That's fine.  

SWEDISH AUTHORITY:  

▪ Because the thing I said is that, it’s the same kind of problem that is forcing us 

to use private blockchain instead of public blockchain because we don't have 

regulatory frameworks that allow us to be distributed partners or existing in 

ecosystems without the centralized feature to handle things and so on.  
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▪ So, all the finances and all the responsibilities and I believe this we have, it’s 

connected to the fact that we had legal systems about centralized figures.  

INTERVIEWER: Within your POC, did you experience any user acceptance issues?  

SWEDISH AUTHORITY:  

▪ No, no. We did not. As we didn’t expose it to so many users.  

▪ The user we got from, in our project and of course the seller, buyer they were 

there voluntarily. We didn’t force them to participate.  

▪ So, everyone was happy with this.  

INTERVIEWER: Did you consider any activities to ensure that the users involved in 

your project were actually able to use your blockchain solution, sort of training for 

example, or any kinds of that?  

SWEDISH AUTHORITY:  

▪ We did a lot of it.  

▪ We did try it and we were quite a number of people involved in the project that 

actually tried the user interface and tried the transaction process and so on.  

▪ So therefore, we were quite happy with the possibility to actually develop a 

good user experience. Even if we didn't scale it in a wider perspective.  

INTERVIEWER: How important do you think is training when we think of a solution 

in the future for all the users to actually really use that application? 

SWEDISH AUTHORITY:  

▪ I think you should be able to use it without any kind of training.  

▪ I think it should be intuitive and user friendly in that sense and then you need 

to have that because if everyone.  
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▪ It’s like when you publish a service of any kind on internet or web or whatever. 

You need to have an intuitive way of acting with.  

INTERVIEWER: Alright. We ran through all the questions. Do you have any 

questions?  

SWEDISH AUTHORITY: No not so far.  

INTERVIEWER: Alright. So, again thank you very much for your time. And in case 

you have any questions later on, please let me know anytime. Drop me an email and 

thank you.  

SWEDISH AUTHORITY: Thank you. 
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INTERVIEWER: Good morning. How are you? 

CITY OF ZUG: I’m fine, thank you. 

INTERVIEWER: First of all, thank you very much for taking time. It is a rather rare 

opportunity to talk to someone, who really has first-hand experience. That’s why I am 

really thankful for this opportunity. If it is okay for you, we would start this interview 

now with some introductory remarks? 

CITY OF ZUG: Please, wait a moment, (INTERVIEWER: Of course.) I’d like to close 

the door first… Alright, I’m ready. 

INTERVIEWER: Perfect. Like I said, some introductory words first to let you know 

what this is about and the general set-up. Then, I suggest, to could start with the first 

questions. I have prepared some questions. I would be happy if we could work 

through those. (CITY OF ZUG: Good.) Like I said, I am PhD student at the University 

of Potsdam and within this function I am currently analyzing existing blockchain 

projects to better understand to what extent public those projects have changed public 

administrations. With this interview, I’d like to understand the importance of 

stakeholders in particular. So, in what way did your blockchain project, which you 

implemented for the City of Zug, influence the collaboration with other participants, 
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for example? Und when I say “public service“, I’m especially referring to your digital 

ID that you have implemented, respectively that you are using now and is said to be 

run on blockchain. As a basic condition, it might be important to mention again: your 

participation in general and your responses in particular will remain confidential and 

anonymous. Data from this research will be kept under lock. No one other than me 

will know your individual answers to my questions. This interview will take 

approximately 70 minutes. Apart from that, it is important to me to ask you: Do you 

approve to the record of this interview for the purpose of my own documentation and 

analysis? Accordingly, this record will only be accessible to me. Because otherwise I 

would have to write down everything while we are talking - and this may distract me 

from our conversation and- (CITY OF ZUG: This is no problem at all, yes.) Perfect. I 

would then start the recording any moment. Do you have any questions before we 

start? (CITY OF ZUG: No, you can start.) Okay, then please give me a second. Alright, 

then let’s start. First, I’d like to learn more about your blockchain solution. Could you 

please explain, what your blockchain, let me put it differently, I ask every public 

administration the same questions, although I may have an idea about your answer. 

For the sake of completeness, I would like you to ask these questions, nonetheless. 

Could please introduce your blockchain solution and the purpose of your blockchain 

solution? 

CITY OF ZUG:  

▪ Based on a digital identity, which is based on a blockchain solution, Zug has 

tested various possibilities of application to see what can be done with those 

kinds of blockchain-based identities. 

▪ For example, Zug has conducted a voting, which also plays an important role 

within blockchain.  

▪ On the other side, one can you this digital identity to identify oneself physically 
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and digitally. For example, with this electronical identity, you could identify 

bikes, or respectively rent them and before you do so, you identify yourself to 

be the person, who is allowed to drive the vehicle or bike. 

▪ It was about gaining experience to understand where blockchain-based digital 

identities present benefits compared to a digital identity, which is not based on 

a blockchain solution. 

▪ It is pilot project and it primarily aims to allow Zug, as a public administration, 

gain experiences. 

▪ In Switzerland, there is huge discussion about a national electronical identity. 

The federal government wants to implement this digital identity and this is 

based on a central solution. And the second problem is, the very same should 

be issued by private institutions, not by the state. There already is referendum 

against that. The City of Zug wants to demonstrate with their solution, that 

there are other possibilities, where citizens are in the center and not identity 

provider. That is the basic idea behind the electronical identity. 

INTERVIEWER: Yes, very interesting. That means, when you say, that you have 

tested that, that this is a pilot project. Is this pilot project already completed or what is 

the status?  

CITY OF ZUG:  

▪ The pilot project is not competed. The pilot project has no end date on purpose. 

▪ Rather, the City of Zug wants to build on those experiences, gained in this pilot 

project, to define a final solution. This is planned for next year. 

▪ If this final solution will look one-to one, is not decided yet. 

▪ There will be changes, because they will continue to work with third parties. 

▪ It is important to note that people sometimes think that one could do everything 

with this digital identity. This is not the case. There are 300 to 400 users, who 
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support the process and participate in the project. (INTERVIEWER: Good. This 

is good.) 

INTERVIEWER: But your solution is much more advanced that other. So, this should 

not scare you of. (CITY OF ZUG: (laughs)) Would this blockchain solution replace the 

established process respectively the established solution entirely or would this 

continue to exist as an alternative way without blockchain?  

CITY OF ZUG:  

▪ In certain areas, where the electronical identity is really meant to represent an 

ID card, it would of course replace existing solutions. But when it comes to 

existing processes, where this e-ID simplifies the access, it could simply be an 

additional possibility, a simplification for citizens to get in contact with the City 

of Zug.  

▪ So, it would be a simplification. For example, when you login with your e-ID, 

you don’t have to enter your name and address and similar things. If you don’t 

do it, you would need to fill it out every time. 

INTERVIEWER: And what were the reasons respectively the motivation for the 

introduction of your blockchain solution? You have already mentioned the 

development on federal level in Switzerland. Were these the only reasons or were 

there others, as well? 

CITY OF ZUG:  

▪ The City of Zug is the center of the so-called crypto valley and even the first 

public institution in the world, which accepted in 2016 a cryptocurrency as an 

instrument of payment. 

▪ Back then, when the city decided to accept Bitcoin as an instrument of payment 
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in order to gain experience as a public administration and to understand what 

this blockchain technology respectively cryptocurrency can have an impact on 

a public administration. 

▪ We, then, quickly realized that cryptocurrency respectively Bitcoin – to be 

precise – is one field of application of the blockchain technology, but maybe not 

even the most reasonable field of application. 

▪ Then, the city decided to gain experience in areas of public administration, 

which we found interesting.  

▪ City of Zug has then started this project with partners from the crypto valley. 

So, on the one hand, with Ethereum, who you may know, with uPort and with 

a university of the City of Zug, where all participants brought in their 

experiences. 

▪ All participants acted more like researchers in this project.  

▪ So, we started with this electronical identity and then said: “okay, now we have 

this electronical identity. It would be great, if one could use this for something.” 

And then came up with the bike idea. 

▪ We then said, a major topic in Switzerland are elections and voting, and 

concluded that the blockchain technology could also offer advantages for this 

occasion, and, thereby, moved from one project to another. 

INTERVIEWER: And which role did other stakeholders, like citizens or companies, 

play in your decision? 

CITY OF ZUG:  

▪ For one thing, companies which participated in their project, of course, they 

were partners in this project. Other crypto companies were not involved in this 

project. Citizens were only involved insofar as citizens interested could 

participate in this project, for example, who could use this identity. 
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▪ There was no election of a group of participating citizens, instead people were 

called to participate. 300 to 400 people answered the call, though. A majority 

then also participated in eVoting, made a voting. When you are that much 

interested in stakeholders. 

▪ Of course, City of Zug had close contacts to stakeholders from the crypto sector, 

in particular. And that was mutual. That was very very instructive. On the one 

hand, they could learn from the City of Zug, what the city needs. On the other 

hand, the City of Zug has started to understand, where the potentials of the 

blockchain technology lie. 

▪ What was also very important: by the way, it was the initial decision of the City 

of Zug to accept crypto currencies as instrument of payment: the city wanted to 

find an access to those companies. And, the city is increasingly perceived as an 

equal partner, with whom one can discuss topics at eye level. And this was very 

important for the city in the whole process. 

INTERVIEWER: Yes, this sounds very exciting. Do you believe that your blockchain 

solution will change your role as public administration when it is in production? 

CITY OF ZUG:  

▪ Yes, I believe that this is the case. (…) 

▪ I am convinced that, when the blockchain solution prevails in this way or 

another, that it will have a strong impact on the public administration. 

▪ Wherever the public administration acts as an intermediary, respectively acts 

confirmatory. For example, when you transfer real estate in Switzerland, the 

municipality acts confirmatory and that the property moves from A to B. And 

especially in those cases, this project could change in the mid or long term. 
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INTERVIEWER: Is this change already foreseeable in your pilot phase? You already 

mentioned, you were able to recruit 400 participants. Is this already foreseeable in this 

pilot phase? 

CITY OF ZUG:  

▪ No. (…) You could see here multiple possibilities emerging. In the end, these 

processes will then prevail when a certain degree of standardization becomes 

visible. 

▪ That means, when we do not have to work with pilot projects, but there is some 

sort of “Microsoft solution” for blockchain which is easily applicable, user-

friendly and also leverages effects of scale. 

▪ When this is fulfilled und applications are used in certain areas, it will be 

possible. But as long as we are in a phase, where various pilot projects exist 

independently, not one or many standardized solutions, it will be difficult that 

this will spread extensively. 

INTERVIEWER: Usually, there are public administration without blockchain 

solutions, which plans autonomously how a public service should be delivered. And 

when, as you said, this role should change, then the question arises, is this also 

changing the way a public administration plans a public service or maybe how it aligns 

with other stakeholders? 

CITY OF ZUG:  

▪ This is already a little bit different today. When, for example, there are processes 

which affect companies or citizens, then the city does not simply define how 

this process should work, but aligns with the partners, how this process could 

be beneficial for both, respectively how it is feasible for both parties.  

▪ Thus, the city is already in close contact with the stakeholders. This is rather 
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independent from technology. It rather depends on the mindset of the public 

administration. And the city is a very cooperative and open public 

administration and before a process is implemented unilateral, it already today 

reaches out to stakeholders. 

INTERVIEWER: That means, this will not change through the implementation of the 

blockchain solution? 

CITY OF ZUG:  

▪ No. What could change through the blockchain solution is, that the focus could 

change, where the sovereignty of data is, for example. Today, there is many 

many data with the City of Zug. And especially when it comes to this digital 

identity, which was implemented by the city, the city based their believe on the 

model, that data sovereignty lies with externs, so with citizens or companies. 

The city is simply granted access to this data, whenever it is needed. 

▪ That there is a change, today the City of Zug has the population register and 

really a lot of data about their citizens, which the city partly does not need, but 

still has to collect. 

▪ This will change in the future, that the city will need to search, that the city save 

the necessary data of people, because they allowed this. This could lead to a 

change through the blockchain technology. 

INTERVIEWER: How do manage the data with your project at the moment? Where 

do you store the data? 

CITY OF ZUG:  

▪ The data remains with the citizens. They put their data in an app solution. They 

will then be saved in a protected area of your, for example, mobile phone or any 
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other device. 

▪ And the people then come by at the City of Zug. City of Zug confirms that this 

data, that was entered by citizens in the app, is correct. And then perform the 

certification. This certification is then linked with the blockchain and this 

certification remains intact as long as the citizens does not make any changes 

on the mobile phone. This is then confirmed by a green checkmark. 

▪ As long as the green checkmark is present, others can assume that the City of 

Zug vouches for this data.  

▪ And if a person who has such an e-ID now identifies himself somewhere, then 

this person can decide for himself what part of the data he wants to disclose to 

the other person. And for example, if you register online with this e-ID at the 

City of Zug somewhere, you will be asked: "Is it okay that your name, address, 

date of birth, for example, are released?” Then you say "yes". Or you say, "No, 

I just don't want name and date of birth to be shared." 

▪ This is what City of Zug means by data sovereignty. 

INTERVIEWER: How does the blockchain solution influence decision-making 

processes in your public service? 

CITY OF ZUG:  

▪ It actually depends on the public service. Blockchain solutions can be one, but 

there are of course other possibilities, but at least one way to increasingly 

digitalize processes. 

▪ For example, I have seen this in the electronic voting that it has done. In 

Switzerland you usually vote by mail today. (…) 

▪ But a blockchain solution makes it possible for you to make these processes 

secure and completely digital. It used to be possible for you to use your mobile 

phone to take part in this voting without having to enter into correspondence 
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somewhere 

▪ With a blockchain solution, you can increasingly create secure processes that 

are digital and thus, of course, change and simplify the processes afterwards. 

INTERVIEWER: What role do incentives play for stakeholders to promote the use of 

your blockchain solution? 

CITY OF ZUG:  

▪ Incentives play a minor role.  

▪ More important is that you can apply a solution that exists. That there are 

concrete and practical use cases.  

▪ It is important that you can not only use such a digital identity for one thing, 

but that there are many possible applications.  

▪ It doesn't make sense if you have to create a separate or different identity for 

each process or if you have to register somewhere. It makes sense that this 

compatibility between different processes is possible, so that the customer or 

citizen can easily do a lot with one solution. 

INTERVIEWER: So, you're saying that if the blockchain solution were just for one 

service, then the incentive for citizens would not be so great. In fact, it needs more 

services. (CITY OF ZUG: Exactly.) What do you think are there components of a public 

service that cannot be covered by blockchain? 

CITY OF ZUG:  

▪ Of course, there are many.  

▪ Blockchain solutions are really at the center of attention where the public 

administration has an intermediary function or a confirmation function.  

▪ But wherever the public administration acts in a sovereign capacity, for 
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example in the case of permits and so on, City of Zug has not yet identified any 

field of application for itself. But we would like to be taught a little differently 

here as well. 

INTERVIEWER: In other words, if you think about your digital identity now, do you 

think it can be used everywhere or are there certain limits? 

CITY OF ZUG:  

▪ Simply everywhere you work with the identities. Wherever you have to 

identify yourself, so "I am the person and it is confirmed that I am that person", 

there it finds applications. 

INTERVIEWER: How important is it to formalize the provision of a public service? 

Do you think that non-formalized processes are still needed? 

CITY OF ZUG:  

▪ Yes. Of course, it always depends on the area.  

▪ City of Zug already has processes that are more formalized, that wherever there 

are different parties, for example, where you have to follow legal procedures 

and so on, and wherever, for example, an administration is more advisory, you 

are less formal.  

▪ This distinction already exists today and I do not believe that it is very much 

technology-driven. 

INTERVIEWER: And do you also use Smart Contracts as part of your digital identity 

solution? 

CITY OF ZUG: No. 
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INTERVIEWER: If you decide to change the fundamental design of your blockchain 

solution, for example, you say that you do not want a public blockchain but a private 

blockchain. What are the decision paths to make this type of change? 

CITY OF ZUG:  

▪ City of Zug has set such decisions at a relatively low level. At the City of Zug 

this will be decided precisely, probably by the head of the IT department 

together with the interviewee. If it would trigger higher cost consequences, then 

of course the other political framework conditions will gradually come into 

play. So up to 100,000 Swiss francs is for Interviewee, between 100,000 and 

500,000 for the city council as a whole: that's five city councils and Interviewee. 

And if it's more than that, City of Zug has to go into parliament. 

INTERVIEWER: And are there defined rules for all the people who develop or operate 

the nodes for your blockchain solution? 

CITY OF ZUG:  

▪ Yes, City of Zug made contracts there, but I must honestly say that the head of 

department made the details, I didn't do that myself. 

INTERVIEWER: Were there any regulatory or legal hurdles to overcome before the 

blockchain solution could be used? 

CITY OF ZUG:  

▪ No. That's also one reason why City of Zug has always declared the whole thing 

a pilot project.  

▪ If the city hadn't declared it a pilot project, there would have been so many 

hurdles. Because the city declared it a pilot project, we had a great "fool's 
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freedom". 

INTERVIEWER: Could you roughly estimate the regulatory hurdles you would face 

if you were to translate this into a definitive solution? 

CITY OF ZUG:  

▪ As long as the City of Zug simply offers an additional channel, such as issuing 

an electronic identity in an area where the City of Zug is already active today, 

hurdles are viable.  

▪ So, City of Zug would have to adapt certain subordinate regulations if 

necessary.  

▪ But as soon as it becomes clear that the City of Zug wants to use such a solution 

for e-voting, City of Zug would have to involve the whole political process and 

even initiate a popular vote.  

▪ That would then certainly be a bigger story. Which it would be. Of course, the 

City of Zug can only be active in areas where it has sovereignty as a city. As 

soon as it comes to issues that affect higher-level cantons and the federal 

government, other bodies have to be involved and the more complicated things 

become, of course. 

INTERVIEWER: And did you or do you have planned activities to prepare users of 

your digital identity solution and other stakeholders to use your blockchain solution? 

So, was there any training or briefing in that direction? 

CITY OF ZUG:  

▪ We have simply always, whenever we have done something new, we have 

explained and communicated it via Internet. But in most cases it was self-

explanatory. 
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INTERVIEWER: And do you notice issues of acceptance among users? 

CITY OF ZUG:  

▪ Yes. One acceptance problem that City of Zug has identified is that City of Zug 

is working on an open solution, as you have identified. For example, with uPort 

together, so the app is a solution of uPort and there you have to accept terms 

and conditions which are in English which indicate a place of jurisdiction in 

America. (…) 

INTERVIEWER: Can you somehow outline the framework conditions you envisage 

for this later definitive solution? So, when you say "we would like to have different 

framework conditions", I ask myself as a researcher, what could that be for you? 

CITY OF ZUG:  

▪ So, one possibility would be, of course: In Switzerland, a so-called e-ID law has 

been passed, where the federal government specifies how it envisages these 

electronic identities in the future.  

▪ The federal government now focuses very strongly on private providers and 

semi-private providers such as our Federal Railways and the Post Office and so 

on. And the city says: "we as municipalities can do it better". They are already 

identity service providers today and, for example, different cities are joining 

forces and saying "we are issuing our own such identity". 

INTERVIEWER: What do you think you can do better as a municipality than a private 

company? 

CITY OF ZUG:  

▪ On the one hand, from experience. The City of Zug is already an identity service 
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provider today, others have yet to become one.  

▪ What is very important: independence. I am convinced that the public sector 

offers a greater guarantee of independence than if a private company were to 

issue identities.  

▪ Especially because I am convinced that electronic identities will play a much 

greater role in the future than physical ones, ID cards and passports and so on. 

It can't be there when the private companies issue these digital identities 

afterwards.  

▪ They say "yes, the data will not be misused" and so on, but the step is very, very 

small, that even if it is on a voluntary basis, for example the Bundesbahn will 

issue such identities. Then they can suddenly say "Yes, if you provide us with 

your travel data, you will get a ten percent discount on a ticket".  

▪ Even if this is voluntary to a certain extent, it does lead to private individuals 

using data afterwards. City of Zug can offer greater independence as a 

municipality. 

INTERVIEWER: Probably even with your own interest in the data, you will probably 

have quite different interests from those of private companies. (CITY OF ZUG: Yes, 

exactly.) We've been through the questions. Do you have any questions for me now? 

CITY OF ZUG: No, if I may, I would simply be interested in your thesis, because I find 

it exciting to read something else as well. And so, I would be happy if you could send 

me something, if you may, or can. 

INTERVIEWER: I certainly may. I suppose if I look at my schedule now, it should at 

best be at the end of the first quarter, maybe in the second quarter of next year. I have 

written this down, I will simply send it to you by e-mail. 
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CCLXV 

OVERVIEW OF CHANGES TO THE PREVIOUS VERSION 

Zur angemessenen Berücksichtigung des Beschlusses des Promotionsausschusses 

wurden Änderungen an dieser Dissertationsarbeit vorgenommen, die nachstehend 

zusammenfassend aufgeführt werden. 

„1) Der in Kapitel 2 der Arbeit enthaltene Artikel ist aus der Dissertationsschrift zu 

entfernen.“ 

• Der betroffene Artikel „Can Blockchain Leverage for New Public Governance? 

A Conceptual Analysis on Process Level“ ist nunmehr kein essenzieller 

Bestandteil dieser Dissertation. Er wird lediglich der Vollständigkeit wegen als 

Anhang A3.1 zur Information angeboten.  

„2) In die Arbeit kann stattdessen eine weitere Forschungsarbeit aufgenommen werden.“ 

• Der Artikel in Kapitel 3 dieser Dissertation wurde überarbeitet und sein 

vormals theoretischer Charakter durch eine empirische Ausrichtung gestärkt. 

Aus methodischer Sicht wurde dazu innerhalb des Artikels einerseits ein 

initiales fallbasiertes Assessment und andererseits eine Delphi-Studie zur 

Ergebnisvalidierung durchgeführt.   

„3) Die in der Arbeit enthaltenen Schriften (sowie das Übersichtspapier und die 

Zusammenfassung) sind dahingehend zu überarbeiten bzw. zu ergänzen, dass ‚die 

verwendeten Methoden zur Lösung der Aufgaben in nachvollziehbarer Weise‘ beschrieben 

werden“ 

• Die gewählten Methoden wurden in Kapitel 1 insbesondere im Rahmen des 

Research Designs (Abschnitt 1.2) zusammenfassend aufgeführt und den Artikeln 

zugeordnet. 
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• Mit Abschnitt 2.3 (Current state of research) wurde die Methodenauswahl auch 

in den Kontext des aktuellen Stands der Forschung gesetzt.  

• Jedes, ein Artikel enthaltenes, Kapitel wurde um einen abschließenden 

Abschnitt ergänzt, der die verwendeten Methoden benennt und deren damit 

erzielten Wertbeitrag beschreibt. 

„4) Ebenso sind die in der Arbeit enthaltenen Schriften dahingehend zu überarbeiten, dass ihr 

jeweiliger Beitrag zur übergeordneten Fragestellung der Dissertation klar ersichtlich wird. 

Zudem sind die Resultate in Zusammenfassung mit dem relevanten gegenwärtigen 

Kenntnisstand zu interpretieren und diskutieren“ 

• Die Kapitel 1 (Introduction) und 2 (Theoretical Foundations) wurden derart 

aufgebaut, dass sie eine klare kausale Kette („Top-down“) vom relevanten 

Forschungsbedarf, über die Forschungsfragen bis zur Artikelstruktur 

darstellen sollen. Figure 2 in Abschnitt 2.3 stellt die kausale Kette 

zusammenfassend dar.  

• Jedes, einen Artikel enthaltenes, Kapitel wurde um einen abschließenden 

Abschnitt (Contributions to overaching dissertation) ergänzt, der den jeweils 

erzielten Wertbeitrag bezüglich des Forschungsbedarfs („Bottom-up“) 

beschreibt und die verwendeten Methoden erwähnt. 

• Abschnitt 6.1 im Kapitel 6 (Synthesis) diskutiert den wissenschaftlichen 

Fortschritt der Dissertation im Hinblick auf die Forschungsfragen und den 

damit verbundenen Forschungsbedarfen zu Beginn der Dissertation. Mit den 

nachfolgenden Abschnitten, insbesondere die Abschnitte 6.3 und 6.4, werden 

weiterführende Forschungsbedarfe und -fragen aufgelistet. 

„5) Die bislang zu Beginn der Kapitel aufgeführten Hinweise zum Publikationsstatus der 

Papiere sollten zu Beginn der kumulativen Dissertation in übersichtlicher Form 

zusammengeführt werden.“ 
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• Abschnitt 1.4 (Overview of articles and author contribution) listet die drei Artikel 

auf, die dieser Dissertation zu Grunde liegen. Er liefert einen Überblick zum 

Publikationsstatus und beschreibt die wesentlichen Charakteristika hinsichtlich 

Inhalte und Methodiken. 

„Gemäß §8(7) sind die formulierten Auflagen innerhalb eines halben Jahres zu erfüllen und in 

der dann einzureichenden geänderten Fassung der Dissertation nachvollziehbar zu 

dokumentieren.“ 

• Dieser Abschnitt soll nachvollziehbar die Änderungen an der Dissertation 

dokumentieren, die der Erfüllung der formulierten Auflagen des 

Promotionsausschusses dienen. 



 

CCLXVIII 

EIDESSTATTLICHE ERKLÄRUNG 

 

Ich versichere an Eides statt, dass meine hinsichtlich der früheren Teilnahme an 

Promotionsverfahren gemachten Angaben richtig sind und, dass die eingereichte 

Arbeit oder wesentliche Teile derselben in keinem anderen Verfahren zur Erlangung 

eines akademischen Grades vorgelegt worden sind. 

Ich versichere darüber hinaus, dass bei der Anfertigung der Dissertation die 

Grundsätze zur Sicherung guter wissenschaftlicher Praxis der DFG eingehalten 

wurden, die Dissertation selbständig und ohne fremde Hilfe verfasst wurde, andere 

als die von mir angegebenen Quellen und Hilfsmittel nicht benutzt worden sind und 

die den benutzten Werken wörtlich oder sinngemäß entnommenen Stellen als solche 

kenntlich gemacht wurden. Einer Überprüfung der eingereichten Dissertation bzw. 

der eingereichten Schriften mittels einer Plagiatsprüfungssoftware stimme ich zu. 

 

Potsdam, im November 2021 

 

______________________________ 

Maik Brinkmann 
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