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1 Introduction 
 

New technologies offer opportunities for information sharing, public 
participation, and collaboration. We intend to harness these technologies to 
make more information public in ways that enable people to both understand 
what their governments do and to influence decisions. We commit to 
developing accessible and secure online spaces as platforms for delivering 
services, engaging the public, and sharing information and ideas. 

Open Government Declaration, 2011 
 
By 2020, public administrations and public institutions in the European Union 
should be open, efficient and inclusive, providing borderless, personalised, 
user-friendly, end-to-end digital public services to all citizens and businesses 
in the EU. Innovative approaches are used to design and deliver better services 
in line with the needs and demands of citizens and businesses. Public 
administrations use the opportunities offered by the new digital environment 
to facilitate their interactions with stakeholders and with each other. 

EU eGovernment Action Plan 2016–2020 
 

In 2020, there will be a good bit more e-government, but it will not be 
significantly different from today. Governmental websites will be more 
sophisticated (mainly because of continuing innovations in IT), and they will 
have a better look and feel, greater ease of use, more and better-quality 
applications, and more information and services. But e-government will not 
provide a substantially greater range of transactions or a greater degree of 
interactivity, will not provide much more by way of e-participation or 
democracy, and will not have produced e-transformation. 

Donald F. Norris, 2010a 
 
The development of information and communication technologies (ICTs) since the  
mid-20th century has come with an abundance of expectations regarding technology’s 
impacts on public administration and governance1. Technology enthusiasts, practitioners 
and researchers have hailed ICTs for their potential of saving public administrators’ time 
and taxpayers’ money, making government more efficient and effective (Meijer & 
Bekkers, 2015; Mergel et al., 2019), improving public service quality (Janssen et al., 2018; 
Reddick, 2011; Tambouris et al., 2012) and helping deliver user-centric and personalized 
services (Millard, 2011; Misuraca & Viscusi, 2015; OECD, 2003). The use of ICTs is also 
believed to make governments more transparent (Reggi & Dawes, 2016), open (Wimmer, 

                                                                 
1 Based on Walter Kickert (Kickert, 2002), this thesis uses a broad definition of ’public governance’ 
as encompassing the functions of running the government and providing public services as well as 
making policy decisions and managing networks and relationships with societal actors. Kickert 
considers public governance to be broader than public management, associating public 
governance with an external orientation to the social-political context and governance of complex 
administrative relations and inter-organizational networks. The public sector is a key actor in public 
governance, but governance networks may also involve citizens and other external stakeholders. 
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2011), democratic (Christensen et al., 2015; Dahl, 1989; Etzioni et al., 1975; Sæbø et al., 
2008), inclusive and participatory (Macintosh, 2004; OECD, 2003; Tambouris et al., 2012). 

These hopes and beliefs have also shaped political agendas. In 2009, the then 
President of the United States Barack Obama launched the Open Government Directive, 
mandating government agencies to take action and use the available digital technologies 
to implement the principles of transparency, participation and collaboration in their 
relations with the public (Orszag, 2009). In 2011, the Obama administration took this 
initiative to the global level and initiated the Open Government Declaration (2011), today 
undersigned by 78 countries and 20 local administrations. By endorsing the declaration 
and joining the global Open Government Partnership (OGP), political leaders from all 
parts of the world have committed to using new technologies for “developing accessible 
and secure online spaces as platforms for delivering services, engaging the public, and 
sharing information and ideas” (Open Government Declaration, 2011).  

Although the declaration refrains from explicitly defining the term ‘open government’, 
the text recurrently employs keywords such as civic or public participation, citizen 
empowerment, government transparency, effectiveness, accountability and 
collaboration when discussing its different dimensions. As understood in the declaration, 
the concept of government openness therefore broadly refers to the mode of a 
government’s relationship with citizens. An open government, the declaration states,  
is one that “empowers and delivers for citizens”. In this context, new technologies are 
framed as a key tool for opening up different aspects of public governance, from sharing 
government information to delivering public services and engaging the public in political 
decision-making.  

In a very similar manner (and an almost identical wording), the European Union’s (EU) 
eGovernment Action Plan 2016–2020 (European Commission, 2016) envisioned that by 
using digital technologies2, European public administrations would become “open, 
efficient and inclusive” and provide “borderless, personalized, user-friendly” digital 
public services driven by the needs of citizens and businesses. The action plan 
emphasizes the need for governments to use digital technologies to interact with  
non-governmental stakeholders and with other public administrations, in particular by 
opening up public sector data, public services and decision-making processes to 
stakeholders within country borders and across the EU. The EU’s approach adds another 
component to the idea of an open digital government that works for the benefit of 
citizens. In addition to governments’ interaction with citizens, the EU stresses the role of 
digitally mediated collaboration within and between public administrations as a 
prerequisite for providing user-friendly digital public services to citizens and businesses. 

Initiatives attempting to make public administration more open and citizen-oriented 
started far before the digital government era. The Freedom of Information laws adopted 
in many democracies over the 20th century and even earlier (Ingrams, 2020) and the 
New Public Management reform initiatives, such as the UK’s Citizens’ Charter (1991) or 
the Open Government White Paper (Open Government, 1993), have all sought to 
advance government openness through measures such as publishing government 
information or engaging users in the delivery and improvement of public services (Clark, 
1996). What is new in more recent policy initiatives such as the Open Government 
Declaration or EU eGovernment Action Plan is their focus on new digital technologies as 
an agent of change and innovation.  

                                                                 
2 For the purposes of this thesis, the terms ’digital technology’ and ’ICT’ are used interchangeably. 
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Bekkers and colleagues (Bekkers et al., 2013) list two main ways in which the use of 
digital technologies can induce innovation in the public sector. On the one hand, ICTs 
constitute the core of many public sector innovations. On the other, digital tools can 
facilitate collaboration between different stakeholders and the co-creation of innovative 
policies and services, which in themselves may or may not involve a technological 
component. Examples of the latter could range from crowdsourcing citizens’ input to 
public policy via online platforms to inviting them to co-write code for a cutting-edge 
open data-driven web service. Following this distinction, it is thus useful to think of digital 
government as including two different aspects (which naturally often occur together):  
1) the digitalization of public governance ‘outputs’ such as public sector information or 
public services, and 2) the digitalization of the processes and means (including forms of 
communication, collaboration and participation) whereby these outputs are produced. 

Reflecting the empirical patterns of ICT adoption and the emergence of new public 
administration paradigms such as New Public Governance (Osborne, 2006) or Digital-era 
Governance (Dunleavy et al., 2006), academic interest in the use of ICTs in the public 
sector has evolved from discussing the digitization of public sector information and 
internal workflows towards governments’ digitally mediated interaction with external 
stakeholders (Freeman & Quirke, 2013; Norris, 2010b, 2010a). This increased interest in 
public agencies’ collaboration with non-governmental stakeholders also relates to the 
emergence of the concept of collaborative governance. As knowledge becomes 
increasingly specialized and institutions more complex and interdependent, the demand 
for collaboration with non-state stakeholders increases (Ansell & Gash, 2008). Janowski 
has described this as the evolution of digital government towards greater complexity and 
towards an increasing impact on its external environment (Janowski, 2015).  

Digital technologies are now frequently regarded as a tool for making public services 
and policies more responsive, citizen-centric and user-oriented (Hung, 2012; King & 
Cotterill, 2007; Luna-Reyes et al., 2011; Millard, 2011; Misuraca & Viscusi, 2015).  
An explicit or implicit belief seems to be ingrained in a lot of existing research that the 
application of ICTs in public administration would generate a new kind of public 
governance that is digital in form and citizen-centric in nature. This discourse usually boils 
down to three kinds of assumptions: 

• Digital technologies help design public services and policies that are driven by 
the problems and needs of citizens (Dunleavy et al., 2006; King & Cotterill, 
2007). 

• Digital technologies enable governments to design user-centric public services 
that put user convenience first (Holgersson & Karlsson, 2014; F. Karlsson et al., 
2012; Millard, 2011). 

• Digital technologies help governments engage citizens and other types of 
stakeholders in the process of designing public services and policies according 
to their needs and preferences (Braccini et al., 2018; Lee & Kim, 2018; Lidén, 
2013; Meijer, 2015; Sæbø et al., 2008; Wigand, 2010). 

Yet, despite the opportunities that digital technologies create for a more responsive, 
collaborative and user-centric government, the development of innovative forms of 
public governance and new kinds of relationships between digital government 
stakeholders is subject to challenges. So far, academic research in the e-government field 
has been heavily dominated by forward-looking, normative and techno-optimistic visions 
of technological solutions, reference architectures and technology-driven collaboration 
models that are assumed to lead to an open and citizen-centric government. Much more 
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than studying empirical cases and practical implementation challenges, researchers have 
been interested in the potential of ICTs and the benefits that digital technologies are 
expected to produce in terms of a more open and collaborative government (Bannister 
& Connolly, 2012; Norris, 2010a). How and with what results such digital government 
initiatives have unfolded in practice is, however, an issue that merits more attention than 
it has been given to date. For this reason, this thesis aims to bring additional empirical 
and theoretical insights into our understanding of digital technologies’ impacts on public 
governance. The thesis thereby contributes to a small but distinct stream of critical 
studies that discuss the barriers and challenges that seem to be hindering the 
development of new forms of digital public governance (Bannister & Connolly, 2012, 
2018; Janssen et al., 2012; Meijer, 2015; Norris, 2010b, 2010a; Weerakkody et al., 2016). 

This thesis is particularly interested in the kind of digital government initiatives that 
could be termed collaborative digital government innovations – initiatives using digital 
technologies in novel ways with the aim to open up public governance processes for 
external input and collaboration with stakeholders outside a given public sector 
organization. Besides reliance on digital technologies, such initiatives have two defining 
features. First, they involve a collaborative element, i.e. public sector officials’ explicit 
cooperation (exchange of information or ideas, or co-creation of policies or services) with 
stakeholders outside their organizations. Second, they entail the potential to induce 
innovation in public governance, i.e. the concepts have been designed with an ambition 
to transform core public governance processes and modus operandi through the use of 
technology (see Section 3.1 for a more thorough discussion on public sector innovation). 
Aiming to understand how such initiatives have fared in practice and what factors have 
shaped their outcomes, the thesis started out by posing two overarching research 
questions: 

 
RQ1: What challenges have collaborative digital government innovations faced so far? 
 
RQ2: How do different barriers and enablers affect collaborative digital government 

innovations?  
 
In the course of the research, it became evident that for the sake of a more meaningful 

analysis, it may be useful to make a distinction between the adoption and 
institutionalization phases of such initiatives. A third question was therefore posed, 
focusing on understanding why many collaborative digital government initiatives have 
not (yet) become institutional practice: 

 
RQ3: Why is it difficult to institutionalize collaborative digital government 

innovations? 
 
The body of this thesis builds on nine original publications published in peer-reviewed 

journals, books and conference proceedings. The articles study three prominent trends 
in digital government that exemplify public administrations’ efforts towards opening up 
public governance processes through increased collaboration with different types of 
stakeholders. The articles zoom in on three kinds of collaborative digital government 
innovations:  

1) First, the creation of new collaborative online spaces with the goal of enabling 
the direct participation of citizens and stakeholders in co-designing public policy 
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according to their needs and preferences. This trend is summarized in the 
concept of e-participation and is the focus of articles I and II.  

2) Second, the publication of public sector information in the form of digital, 
openly accessible, distributable and reusable open government data (OGD). 
The availability of OGD allows the public to freely access, share and reuse public 
sector data to acquire information and to co-create data-driven services that 
provide commercial or public value (articles III, IV, VII–IX). 

3) Third, public administrations’ efforts towards providing user-centric digital 
public services by applying the ‘once-only principle’ (OOP)3 in collecting data 
from citizens and companies (V, VI). Since once-only data collection presumes 
data sharing and reuse between public sector agencies, its implementation 
requires interoperability and close collaboration between public sector 
agencies. As policy efforts are currently being made to scale the implementation 
of the OOP up to cross-border e-government services at the European level 
(Krimmer et al., 2017, V), collaboration of an unprecedented scale and depth is 
required not only between public sector organizations within one country but 
also between national administrations. 

While e-participation, OGD and OOP-driven e-services are by far not the only faces of 
digital government, they constitute a prominent part of governments’ efforts in this 
regard, all featuring among the main research topics in digital government research in 
the past ten years (Gil-Garcia et al., 2018). All three involve opening up public governance 
processes that have traditionally remained within the borders of the public sector, 
indeed often within the confines of a single organization. All require government 
organizations to collaborate with stakeholders beyond organizational borders. All also 
hold the potential of inducing transformational change in public governance institutions 
that goes beyond the digitization of already existing analog processes4. All three concepts 
require public sector organizations to reorganize business processes, redistribute roles 
and rebuild relationships to provide public information, create public services and 
develop public policy in a different way. Table 1 below summarizes the key dimensions 
of the three concepts. 

                                                                 
3 The once-only principle is an emerging principle in e-government. It proposes that when citizens 
and companies interact with the public sector to fulfil administrative obligations or receive public 
services, standard information should be collected from citizens and businesses only once and 
reused in future transactions with the public administration. This presumes that the data are stored 
digitally in a public sector database and other public organizations access the data directly (within 
the limits of their authority) instead of turning to citizens to request the same data multiple times.  
4 Following Mergel et al. (Mergel et al., 2019), this thesis distinguishes between the term 
digitization, which is defined as a “1:1” transposition of analog services to a digital channel; 
digitalization, which refers to digitally-driven changes in work processes; and digital 
transformation – a comprehensive revision of core government processes and services, which 
results in broader organizational and cultural changes and transformed relationships with citizens.  
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Table 1. Collaborative digital government initiatives: e-participation, OGD and OOP (source: author) 
 

E-participation OGD OOP 
Main idea Public sector 

organizations directly 
involve citizens in 
decision-making to 
shape public policy 
according to citizens’ 
needs 

Public sector 
organizations provide 
data to citizens to co-
create digital services 
that serve citizens’ 
needs 

Public sector 
organizations 
collaborate and share 
data with other public 
sector organizations 
to provide user-
centric public services 
that serve citizens’ 
needs 

Relevant public 
governance realm 

Policy-making Public service 
provision 

Public service 
provision 

Stakeholders 
involved in direct 

collaboration 

Public sector 
organizations, citizens 

Public sector 
organizations, citizens 

Public sector 
organizations 

Type of 
interaction 

between 
stakeholders 

Engagement (G2C), 
participation (C2G) 

Co-creation (G2C, 
C2G) 

Collaboration (G2G) 

Type of 
information 

shared between 
stakeholders 

Draft policy 
documents, formal 
and informal opinions  

Aggregated sets of 
digital open data 
(often structured and 
machine-readable) 

Individual-level, 
closed data 

Core digital 
infrastructure 

Online information 
exchange and 
discussion platforms 

OGD portals, APIs, 
data processing tools 

Electronic 
identification and 
interoperability 
solutions 

Abbreviations: G2G – government to citizens; C2G – citizens to government; G2G – government to 
government; API – application programming interface 

 
The concepts also have important differences. First, e-participation, as defined in this 

thesis, occurs as part of the policy-making process and has a more political nature, 
whereas OGD-driven service co-creation and the OOP relate to the more technical 
process of public service creation and delivery. Second, the role of digital technology is 
somewhat different in the three concepts. While OGD and the OOP involve the 
digitalization of public governance ‘outputs’ (such as public information and public 
services), e-participation involves digitalizing the process whereby public governance is 
exercised but not the output of the process (which is a new policy or a political decision). 
Third, the cases demonstrate the diversity of effects that digital technologies can have 
on the patterns of government-citizen interaction and power relationships. While 
e-participation aims to facilitate direct dialogue and partnership between government 
officials and citizens, OGD provides opportunities both for partnership and citizens’  
self-service. At the same time, the goal of providing OOP-based public services is not to 
open the service process for direct input from citizens or other non-governmental 
stakeholders. Instead, it entails setting up new forms of collaboration and coordination 
between public sector organizations (within and outside country borders) to share and 
reuse data that citizens and companies have provided to any one of the organizations. 
This way, intensive interaction between public sector organizations essentially allows for 
minimizing public administrations’ interaction with citizens under the premise that this 
would increase convenience and reduce the administrative burden for service users. 
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In light of these similarities and differences, studying e-participation, OGD and the 
OOP allows us to develop an understanding of the challenges, drivers and barriers of 
several forms of collaborative digital government innovations. Combining insights from 
literature and empirical cases, the thesis puts forward empirically grounded analytical 
propositions that both digital government researchers and practitioners may find of use. 
Moreover, as so many of the challenges revealed through the research relate to the 
characteristics and particularities of public governance, the thesis highlights the 
continued relevance of public administration research (in particular institutionalist 
approaches) in providing analytical constructs that can help understand digital 
government innovation. The thesis therefore also discusses how digital government 
research – an inherently interdisciplinary domain at the borderline of public 
administration, political science, computer systems and information science – can 
benefit from devoting more attention to understanding the essence and dynamics of 
public governance. 

This introductory chapter is structured into eight parts. After the current introduction, 
Section 2 gives a brief overview of the methodological approach used in the articles 
constituting the body of this thesis. Section 3 explores the importance of understanding 
the implementation context and dynamics involved in innovative digital government 
initiatives. In Sections 4–6, building on previously published findings (I–IX), the thesis 
presents the key challenges and barriers to digital government initiatives in the areas of 
e-participation, OGD-driven co-creation and the OOP. Sections 7 and 8 synthesize the 
findings and discuss how a better understanding of the contextual factors and dynamics 
around collaborative digital innovations could guide digital government research and 
practice.  
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2 Methodology 
This thesis examines the broad phenomenon of digital government innovation by looking 
at the implementation and challenges of e-participation, open government data and the 
once-only principle. While different in their scope and approach, all three illustrate public 
sector organizations’ use of digital technologies to “empower and deliver for citizens” 
(Open Government Declaration, 2011) through increased collaboration with different 
types of stakeholders. Due to the objective of this research to understand the challenges, 
factors and interactions that play a role in the implementation of digital government 
initiatives, the research relies on qualitative methods of inquiry. A qualitative approach 
is broadly held to be suitable for tackling research problems that are not clear-cut and 
require investigating processes and interactions in their natural, ‘messy’ context (Yin, 
2003). Qualitative, especially case-study-based, approaches are common in information 
systems research (Recker, 2013; Van Der Blonk, 2003; Walsham, 1995) and are also 
becoming increasingly used in digital government research (Gil-Garcia et al., 2018).  
At the same time, most studies on barriers to e-government innovation have so far relied 
on quantitative surveys, leaving ample room for more qualitative investigations of the 
mechanisms at work in digital government innovation (Meijer, 2015). 

The publications that constitute the body of this thesis have made use of several 
research methods: literature review, case study research (mostly combining document 
analysis and interviews as data sources), qualitative surveys, focus groups and action 
research. Table 2 gives a summary overview of the methods used in the publications that 
make up this thesis. The following paragraphs provide additional details on how these 
methods have been applied in the publications.  

Table 2. Focus and methodology of the publications (source: author) 

Article  Core concept Level of 
analysis 

Research 
methods 

Research questions 

I E-participation Project Literature review 
Case study 

Why do e-participation projects fail?  
By which process does failure happen? 

II E-participation Country Literature review 
Case study 

Why has Estonia been successful in 
implementing e-voting but faced 
challenges in e-participation? 

III OGD 
 

Country Literature review 
Case study 

What explains the discrepancy between 
Estonia’s high level of government 
digitalization and its poor performance 
in OGD? 

IV OGD Concept Literature review 
Qualitative survey 

What barriers hinder the supply and use 
of OGD for the co-creation of public 
services? 

V OOP Concept Literature review 
Qualitative survey 
Focus groups 

What drivers and barriers affect the 
adoption of the OOP for cross-border 
public services? 

VI OOP Concept Literature review 
Qualitative survey 
Focus groups 

What are the expected benefits of 
implementing the OOP in cross-border 
services? What drivers and barriers 
affect the cross-border implementation 
of the OOP? 

VII OGD Country Literature review 
Action research 

How to improve the performance of 
Estonia’s OGD ecosystem? 

VIII OGD Concept Literature review 
Qualitative survey 

How can open data be used to co-create 
public value providing services? 

IX OGD Concept+ 
projects 

Literature review 
Multi-case study 

How can open data be used to co-create 
public value providing services?  
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Literature reviews were conducted as part of exploring all core research streams of 
this thesis with the aim to understand how e-participation, open government data 
(including data-driven co-creation) and the once-only principle have been addressed in 
existing academic and policy literature. In addition to these specific topics, the literature 
review also involved broader theoretical and empirical literature on e-government, 
information systems and public sector innovation with the aim to identify potentially 
useful analytical perspectives for studying collaborative digital government initiatives. 
The results of literature studies have been utilized in all publications (I–IX). 

Case study has been a core research strategy employed in this thesis due to the 
qualitative approach of the thesis and interest in understanding the context of digital 
government initiatives. Case studies have been used both in the research on 
e-participation (I, II) and OGD (III, IX) and been exploratory (II, III, IX) or explanatory (I) 
in nature. The case studies use and triangulate between a variety of data sources, 
including document analysis (I, II, III, IX), semi-structured personal interviews (I, III), 
participant observation (III, IX), qualitative e-mail surveys (IX) and workshops (III). Input 
from interviews was analyzed by creating transcripts and manually coding the text using 
a theme-based coding scheme. 

The case studies have been conducted at different levels – project level (I, IX) and 
country level (II, III). Both country-level case studies focus on Estonia – II analyzes 
Estonia’s progress and challenges in the area of e-participation and III in the area of OGD. 
Similarly, one of the project-level case studies (I) looks at a particular e-participation 
project implemented in Estonia (Osale.ee), while IX studies a pilot service implemented 
in Estonia as part of a multi-case study of OGD-driven public service co-creation pilots 
conducted in five countries. The case selection in II and III has been driven by the 
intriguing empirical contrast of Estonia’s success in e-government implementation, in 
particular the high penetration and acceptance of public e-services (Kalvet, 2012; Kitsing, 
2011; Lember et al., 2018) and well-developed national OOP infrastructure (Kattel & 
Mergel, 2019) against the country’s lack of notable progress in the areas of OGD (III) and 
e-participation (Kattel & Mergel, 2019; II). Articles I, II and III thus set out to ask why, 
against the backdrop of a flourishing digital government that goes as far as calling itself 
the most advanced digital society in the world (Drechsler, 2018), has the government of 
Estonia not seen a high level of success in adopting e-participation and OGD.  

In IX, the examined pilot projects of OGD-driven public service co-creation conducted 
in Estonia, Belgium, Ireland, Lithuania and the UK were all part of OpenGovIntelligence, 
a research and innovation project funded from the European Union’s (EU) Horizon 2020 
program where the author was involved in from 2016–2019. As the pilots were 
implemented in countries with varying OGD maturity levels (European Data Portal, 2016) 
and tested the same novel process of utilizing OGD for creating services of public value, 
this setting provided a unique opportunity to analyze the early results of OGD-driven  
co-creation in different national contexts. 

Qualitative surveys constitute the central research strategy in IV, V and VI. In IV, 63 
OGD experts in six countries participating in the OpenGovIntelligence project (Belgium, 
Estonia, Greece, Ireland, Lithuania and the UK) were surveyed to study how experts in 
different sectors (public, private, non-governmental) perceive the drivers, enablers and 
barriers of using ODG for public service co-creation. For V and VI, a survey was conducted 
among the representatives of 15 partner countries participating in The Once-Only 
Principle Project (TOOP), an EU Horizon 2020 funded innovation action that aimed to 
build and test a federated architecture for the cross-border application of the OOP 
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between European governments. The survey participants were asked to describe the 
national policy context for the implementation of cross-organizational and cross-border 
data exchange, describe the expected benefits of the OOP and identify the main drivers 
and potential barriers that may affect the successful application of the OOP in  
cross-border e-government services. In both cases (IV and V–VI), the surveys were 
carried out online and mostly had open-ended questions. The survey conducted for V 
and VI also included a few multiple-choice questions asking participants to rate the 
perceived likelihood of particular barriers that may negatively affect cross-border data 
exchange and collaboration between public administrations. In addition to surveys, 
research on the OOP (V, VI) has also made use of focus groups with project participants. 
The focus groups involved semi-structured discussions around the drivers and barriers of 
the OOP and the findings were used to enrich the survey findings with more nuanced 
contextual information. 

The research questions presented in Table 2 show that the articles cover several 
phases of digital government innovations. Articles I and II analyze the factors that affect 
the implementation process and outcomes of e-participation projects. Article IV 
examines the factors that affect the initial adoption of OGD for public service co-creation, 
while III looks at the phase that follows adoption, i.e. the implementation and early 
results of OGD in a specific national context. At the same time, V and VI analyze the 
factors that affect the adoption of the once-only principle in cross-border transactions. 
VIII and IX shift their focus away from the drivers and barriers and propose a model for 
the implementation process of public-service co-creation using OGD. In addition to that, 
IX also analyzes the early results of the implementation of such a process based on a 
study of five cases. 

VII is distinct from the other articles due to taking an action research approach. As the 
author had the opportunity to work with Estonian governmental and non-governmental 
stakeholders in the framework of a three-year project aiming to increase the provision 
and use of OGD in Estonia, an action research intervention was designed with the aim to 
study how the performance of the Estonian OGD ecosystem could be improved. Although 
focusing on one particular geographical and temporal context, action research differs 
from more typical case studies for its pragmatic and action-oriented approach: the 
knowledge gained from studying a case is commonly immediately applied to improve the 
situation or solve a problem identified through the research (Baskerville, 1999). The 
action research intervention also made use of the results of III and IV for the initial 
mapping of the barriers and gaps in the Estonian OGD ecosystem.  

A qualitative research approach, in particular one relying mostly on case studies, has 
natural limitations, which have implications on the interpretation of the research results. 
The first is the limited generalizability of case studies, in particular single case studies.  
At the same time, although case studies cannot reveal generalizable statistical patterns, 
they do offer valuable insights that can inform analytical propositions (Walsham, 1995; 
Yin, 2003). Furthermore, information systems researchers have also recognized the 
practical value of case studies as a source of guidance for practitioners who deal with 
technology implementation (Sauer, 1993). Therefore, the results from the case studies 
researched in this thesis could be regarded as a source of new (or, in some cases, the 
reinforcement of existing) theoretical ideas and propositions, the validation of which 
remains for future research. Regarding the focus of some of the articles on the case of 
Estonia, the quality and quantity of the empirical data that the author had access to by 
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virtue of conducting research in Estonia may at least partly compensate for the 
inescapable limitations of a single-country case study.  

Nevertheless, three main kinds of measures have been applied in I–IX to strengthen 
the validity and reliability of the research. First, all research projects (and the resulting 
publications) combine research methods and use more than one source of data to 
minimize the effects of possible biases in data or methodologies. Second, the research 
process has always started with a thorough review of academic literature. The theoretical 
work has thus been built on a foundation laid by existing analytical frameworks that are 
accepted by scholars in the respective fields. Lastly, the articles of this thesis have taken 
care to explain the methodological choices and describe all the steps taken to get from 
data to conclusions, thereby giving reviewers and readers the option to validate, criticize 
or challenge the findings. 
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3 Context and Challenges of Collaborative Digital Government 
Both digital government policy and research tend to be characterized by normative 
assumptions and optimistic assertions about the effects of technology on openness and 
collaboration. Part of this may be due to their narrow conceptualization of technology to 
begin with. In this stream of literature, digital technologies tend to be regarded as tools 
composed of software, hardware and the processes for running them. However, this 
view often disregards the social aspect of technology and the ways in which technology 
shapes and is shaped by power relations in organizations and society (see, for example, 
Doolin, 1998). One of the recurrent misconceptions in the techno-optimistic discourse is 
that digital technologies would somehow naturally make the government more open 
towards society, increase civic participation and induce collaboration and trust between 
governments and citizens (Neubauer et al., 2012; Norris & Reddick, 2013). 

Over time, however, more critical research has emerged that has challenged these 
assumptions and turned our attention to the discrepancy between the hopes and the 
empirical realities of digital government implementation. Such literature brings forth two 
important arguments. First, while digital technologies may enable more collaboration, 
digital technologies may as well be used to reduce collaboration between governments 
and citizens. Second, even digital government initiatives that have been launched with 
the explicit aim of fostering collaboration may fail to do so in practice. 

This first argument is succinctly illustrated in Lember et al. (2019), who show that the 
use of digital means does not automatically lead to increased collaboration and  
co-production of public services between governments and societal stakeholders. 
Lember and colleagues argue that although technology can augment co-production 
between different stakeholders, it can also diversify or even do away with co-production 
by enabling the provision of automated, proactive and ‘invisible’ public services. 
Similarly, digital technologies can facilitate various modes of citizen control over public 
governance processes. Some technological solutions (e.g. open government data) allow 
citizens, private companies and civil society organizations to assume full control over 
public service provision by creating services on their own, whilst others (e.g. automation 
or data exchange infrastructures) can also place citizens in the role of passive consumers 
of fully government-provided services (Lember et al., 2019). The once-only principle 
(explored in V and VI) is an interesting case in point – while it increases collaboration 
between public sector stakeholders, the effective implementation of the principle will 
reduce or even eliminate co-production between the public sector and citizens.  

The second argument emerges from a number of studies that have researched the 
empirical implementation of digital government initiatives. We see that the adoption of 
digital government innovations oriented towards citizen engagement and collaboration 
may be slow to take off (Dawes, 2008; Norris, 2010a, III). Digital initiatives that aim to 
transform the public service delivery process often face implementation hurdles  
(Janssen et al., 2015; Van Veenstra et al., 2011; Weerakkody et al., 2016, IV, V). Many 
collaborative and participatory initiatives have not yielded the expected qualitative 
results nor attracted the hoped-for level of attention and use (Charalabidis et al., 2014; 
Chun & Cho, 2012; Kubicek & Aichholzer, 2016). Some have even been written off as 
failures (Chadwick, 2011; I, II).  

Donald Norris, one of the most vocal skeptics in e-democracy and e-participation 
research, has criticized the technologically deterministic claims of many e-government 
proponents, which state that ICT adoption in the public sector would naturally lead to 
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more citizen participation, collaboration and engagement. Discussing why this had not 
happened by 2010, nor would happen in the near future, Norris (2010a) emphasized the 
importance of giving due consideration to the many barriers that exist in the 
organizational, institutional and human context in which technologies are implemented. 
Other authors, such as Chadwick (2011), have found e-participation and e-democracy 
initiatives to fail due to challenging combinations of institutional variables, which often 
outdo intentional agency. Similarly, in their study of the European Citizens’ Initiative, 
Susha & Grönlund (2014) identified a mix of political, technological and organizational 
factors, coupled with problems in strategic planning and project management, which 
acted as barriers and contributed to the stall of the initiative’s online participation tool. 
Others yet (Sæbø et al., 2011) have highlighted stakeholder complexity and poor 
understanding of stakeholders as a reason why e-participation projects fall out of use.  

Similar observations about the problems of idealized thinking have been made in 
research on open government data (OGD). For example, Janssen et al. (2012) discussed 
the myths surrounding the adoption of open data, among them the belief that the 
publication of open data would automatically result in an accountable and transparent 
government. To balance the simplistic claims about the benefits of OGD that persist in 
literature, they interviewed public officials and identified a number of barriers that 
prevent the provision and usage of OGD. Such barriers pertained to task complexity, use, 
legislation, information quality and participation and were often found to be interrelated 
in practice.  

Implementation difficulties have been noted for digital government projects that 
involve cross-organizational collaboration (Bannister & Connolly, 2012; Pardo et al., 
2006) and many other types of digital government projects (see, for example, Dwivedi  
et al., 2015). Studying digitally-enabled public service transformation projects, 
Weerakkody et al. (2016) found that projects fail “if the complex institutional setting of 
the public sector is not comprehended in the change-institutionalisation effort”. Other 
studies of large-scale digital transformation projects in public administration (e.g. Janssen 
et al., 2015; Van Veenstra et al., 2011) reveal the same pattern – in digital government 
initiatives that have the goal of changing business as usual, contextual factors such as 
stakeholder complexity, unrealistic ambitions, management errors, difficulty of 
organizational change, legal issues and the human factor all tend to intertwine, resulting 
in serious implementation problems. In their conclusions, Janssen et al. (2015) reiterate 
the importance of acknowledging the inherent uncertainty and complexity involved in 
the implementation of transformational digital government projects (Janssen et al., 
2015). This is an observation that studies of information systems’ failure have made 
repeatedly before (see, for example, Sauer, 1993).  

On the one hand, therefore, we see history repeating itself and similar problems 
recurring in different types of digital government projects. On the other, due to the 
importance of institutional issues and stakeholder complexity as frequent barriers in 
digital government projects, there is reason to assume that the collaborative element in 
digital government concepts such as e-participation, OGD-driven co-creation or the OOP 
may be a source of specific challenges, which should be better understood to better 
manage their implementation.  

In order to understand the prerequisites that need to be in place for the successful 
institutionalization of collaborative and boundary-crossing digital government initiatives, 
this thesis sought to follow the suggestion to study “what works and why, as well as what 
does not work and why not” (Bannister & Connolly, 2012). Based on the lessons learned 
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from previous studies, articles I–VII and IX have devoted particular attention to 
understanding the context in which digital government concepts and projects are 
implemented, drawing on empirical observations when possible. In doing so, the articles 
have built on general concepts and observations drawn from public sector innovation 
literature, which in turn has borrowed ideas from institutionalist accounts of public 
administration. These have been complemented with more specific literature relevant 
to the three research streams at the center of this thesis, including e-participation (and 
the closely related field of e-democracy), information systems management, political 
participation, open government data, co-production and co-creation, the once-only 
principle, interoperability, cross-border e-government and technology acceptance.  
The next paragraphs will discuss how greater attention to the characteristics and 
institutional context of public administration organizations can help us comprehend the 
implementation challenges of collaborative digital government initiatives.  

3.1 The Role of Digital Technologies in Public Sector Innovation 
One of the main research fields dealing with the questions why, how and with what 
results public sector organizations change is Public Sector Innovation (PSI). As a topic of 
scholarly interest, PSI is older than e-government; however, an important share of more 
recent PSI literature has co-existed and co-evolved with digital government research. 
One of the key issues that has been raised with regard to PSI research is to what extent 
is innovation in the public sector different from innovation in the private sector. In his 
overview of the evolution of PSI literature, Kattel (2015) explores this question by 
dividing public sector innovation research into three periods. He finds that the first, 
‘Schumpeterian’ period in the first half of the 20th century was mostly interested in 
explaining innovation as a phenomenon, without going too much into the specifics of the 
private or public sector. The second, organizational-theory period (originating in the 
organizational management literature of the 1960s) focused on various drivers and 
incentives of change at the organizational level but, according to Kattel, almost did not 
distinguish public sector innovation from innovation in private companies. The third and 
most recent period – the so-called autochthonous-theory period – started taking shape 
in the 2000s and has attempted to discuss innovation specifically in public services and 
governance. However, as Kattel notes, even ‘autochthonous’ PSI literature mostly makes 
no conceptual distinction between public sector and private sector innovation and thus 
fails to fully explain how the dynamics of transformative change work in the public sector. 

According to Kattel, part of the problem lies in the normative connotations that tend 
to shape the PSI discourse (any successful reform is labeled innovation) and the tendency 
to define PSI as changes in organizations’ tasks that go beyond incremental 
improvements (Kattel, 2015). In fact, the literature review of De Vries et al. (2016) shows 
that most publications in the PSI field do not even distinguish between incremental 
change and discontinuous, disruptive change that would perhaps merit the name of 
innovation. Kattel, however, is critical of defining PSI simply in terms of the degree of 
change in tasks. Instead, he argues that public sector innovation is about evolutionary 
changes in the intrinsic features of the public sector, which have to do with authority, 
legitimacy, trust and the related rules, relationships and institutions. He thus encourages 
research to devote attention to analyzing public-sector-intrinsic constraints and enablers 
of innovation to understand how processes of profound change unfold in the public 
sector.  
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These observations lead to two suggestions for the study of innovative digital 
government initiatives. First, when studying the contextual factors that affect digital 
government initiatives (whether or not we call them innovations), there is a need to 
devote particular attention to studying how broad public sector-level characteristics 
affect these initiatives and what challenges or hurdles they pose to their implementation 
and diffusion. Second, to better understand why and how new digitally-enabled practices 
become adopted and institutionalized in the public sector (and why some do not), there 
is a need to examine how digital government initiatives with transformative potential 
affect the institutions and relationships that relate to the core characteristics of public 
administration. Within this study, special attention could be devoted to examining how 
they affect authority and power relations within and beyond the public sector. 

This takes us to the still under-examined relationship (Misuraca & Viscusi, 2015) 
between digital technologies and public sector innovation. According to Bekkers et al. 
(2013), ICTs have a twofold role in public sector innovation: 1) technology can act as the 
key source and driver of innovation, and 2) technology can facilitate innovation by 
providing tools and platforms for information exchange and communication that support 
the exchange of ideas. So, does any novel application of digital technology in the public 
sector constitute public sector innovation? Here Misuraca & Viscusi (2015) offer a useful 
typology, although it is worth noting that their definition of innovation is looser than that 
of Kattel (2015) – they define “ICT-enabled innovation” simply as ICT-based applications 
that are used with the aim of changing and improving governance and policy-making. 
The value of their approach is the differentiation they make between innovation  
(the application of digital technologies) and transformation (the actual change in public 
governance mechanisms as a result of ICT-enabled innovation). They propose a typology 
of ICT-enabled innovations based on the scope of the innovation (whether it concerns 
internal governance mechanisms or external relationships) and on the innovation’s 
impact on public governance – see Figure 1. 

Figure 1. Typology of ICT-enabled innovations in the public sector (source: Misuraca and Viscusi, 
2015, p. 308) 

In this framework, Type I changes concern internal governance mechanisms and 
involve incremental improvements in administrative routines or gradual organizational 
changes where ICTs complement existing efforts to improve governance mechanisms. 
The adoption of social computing to interact with constituencies is given as an example 
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of this type of innovation. At the same time, Type II changes concern public 
administrations’ external relationships and could produce transformative changes in 
public governance. The latter may range from disruptive transformations (which 
Misuraca and Viscusi define as using ICT to create new mechanisms for service delivery 
and policy-making) to radical transformations – “substantial use of ICTs outside the 
recognized institutional setting”, which radically change governance systems or  
policy-making mechanisms as we know them. According to this view, the innovative 
application of digital technologies in the public sector may – but does not necessarily – 
produce transformative changes in public governance, which could qualify as public 
sector innovation in Kattel’s terms. At the same time, Karo & Kattel (2016) note that 
technology-driven evolutionary changes in the public sector tend to be more profound 
and systemic than changes driven by factors such as ideological preferences.  

We can therefore think of digital government concepts such as e-participation, OGD 
or the OOP as digital technology-driven innovations that seek to transform existing public 
governance structures and practices. Due to their transformative ambition and potential, 
their implementation may trigger public sector innovation of a transformative kind  
(i.e. profound changes in public governance systems, institutions and power relations 
between public and non-governmental stakeholders). However, as this thesis argues,  
it is by far not a given that the adoption of innovative digital government initiatives 
should lead to disruptive or radical transformations in public governance. In order for 
innovations to transform public governance, they need to become institutionalized,  
i.e. become incorporated into organizational structures, processes and routines 
(Weerakkody et al., 2016) and become widely “accepted as effective ways to achieve the 
agreed objectives” (Hjelmar, 2019). A distinction therefore needs to be made between 
initiating or adopting an innovation and its actual institutionalization as part of public 
governance norms and practices. 

3.2 Contextual Drivers and Barriers 
What, then, drives and constrains the emergence and institutionalization of digital 
innovations in the public sector? A large part of the ‘third wave’ of the PSI literature has 
tried to understand and systematize the factors that affect public sector innovation. One 
of the most comprehensive overviews is that of De Vries et al. (2016). Among other 
results, their literature review shows that public sector innovation is affected by 
contextual drivers and enablers in four main categories: (1) environmental level  
(e.g. regulatory and environmental pressures, participation in networks and  
inter-organizational relationships); (2) organizational level (resources, leadership styles, 
risk aversion, incentives, organizational structures); (3) characteristics of the innovation 
(e.g. ease of use, relative advantage, compatibility, cost, trustworthiness); and  
(4) characteristics of innovators (e.g. employee autonomy, tenure, mobility, knowledge 
and skills, creativity, commitment).  

De Vries et al. (2016) find that the key drivers contributing to the generation of 
innovations in the public sector have to do with environmental, organizational and 
individual factors and not so much with the characteristics of an innovation (which, 
however, do play a role in the subsequent diffusion stage). At the environmental level, 
key drivers are seen in external pressures (from the public, political leadership or media), 
closely followed by participation in inter-organizational networks and somewhat less by 
regulatory aspects and organizational isomorphism. At the organizational level, slack 
resources, innovative leaders and risk-taking cultures act as major drivers, whereas at 
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the individual level, employee autonomy and skills were found to matter the most. Some 
factors, such as innovation leadership, were found to be important in all stages of 
innovation, from inception to diffusion. The European Commission’s widely quoted 
report “Powering European Public Sector Innovation” (European Commission, 2013b) 
highlights similar categories of influential factors – enablers and impediments relate to 
organizations, resources, institutions, culture and stakeholders. In their literature review 
of public sector innovation barriers, Cinar et al. (2019) use a similar categorization but 
particularly highlight what they call ‘interaction-specific barriers’ – obstacles such as 
communication or trust issues that emerge in the interactions between different 
stakeholders involved in an innovation process. 

It is a widely shared understanding that due to the functions and historical evolution 
of public administration, the characteristics of the public sector are different from those 
of the private sector. The public sector context is characterized, for instance, by the need 
to serve and coordinate the interests of multiple different organizations and 
stakeholders at once (Dwivedi et al., 2015; Janssen & Klievink, 2012; Sarantis et al., 2010), 
multi-rationality and ambiguity of objectives (Angelopoulos et al., 2010; Anthopoulos  
et al., 2016; Dwivedi et al., 2015; Osborne & Brown, 2011), organizational inertia 
(Sarantis et al., 2010), structural and legal complexity, susceptibility to political interests 
(Anthopoulos et al., 2016; Osborne & Brown, 2011; Rashman et al., 2009), regulatory 
barriers (Alathur et al., 2016; Berntzen & Karamagioli, 2010; Kubicek, 2010; Sarantis  
et al., 2010) and constraints emanating from particular institutional histories, state and 
governance traditions (Bekkers et al., 2013; Pollitt & Bouckaert, 2011). These features 
also have implications on innovation in the public sector.  

A few works in the domain of PSI focus more narrowly on the drivers of digital 
innovation in the public sector. For example, based on an empirical study of the adoption 
of e-procurement and teleworking in six European countries, Nasi et al. (2015) found that 
the adoption of digital innovations is strongly driven by external forces such as legal 
obligation, mimetic pressures and political support, but also internal organizational 
factors, most notably employee initiative and top management support. For innovators 
and first adopters, political support is particularly important, whereas late adoption is 
more strongly influenced by internal organizational factors such as the presence of ICT 
skills and equipment. At the same time, the existing bureaucratic culture frequently acts 
as a barrier to ICT-driven public sector innovations (Nasi et al., 2015). 

Studies of e-government innovations support these findings. Meijer (2015) cites a 
number of collaborative digital innovation barriers both on the government’s and 
citizens’ side, from technical to financial, legal, organizational, structural and cultural 
barriers. On many occasions, political will has been found to be a key driver and enabler 
of digital government projects, while different stakeholder agendas, political turbulence 
and resource issues tend to act as barriers (Angelopoulos et al., 2010; Anthopoulos et al., 
2016). 

Comparing the findings from PSI and e-government literature, it thus appears that the 
barriers and enablers of public sector innovation are rather similar for digitally driven 
and ‘analog’ innovations. The main difference seems to be the obvious relevance of the 
availability of different technologies for digital government innovation and the particular 
features of these technologies, which may shape their acceptance and usage. From PSI 
and e-government literature we can therefore derive a general classification of the 
contextual drivers and barriers that could affect the implementation and outcomes of 
innovative digital government initiatives. The key categories along with some examples 
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of factors in the respective category are summarized in Table 3. These categories have 
also formed the general basis for discussing the more specific context of e-participation, 
OGD and the OOP in I–VI. 

Table 3. Key categories and examples of context factors of collaborative digital public sector 
innovation (source: author) 

Technology Innovation 
characteristics 

Public officials Citizens 

Availability of 
hardware and 
software 

Features of specific 
technologies (e.g. 
security) 

Interoperability 

 

Ease of use 

Cost 

Compatibility 

Trustworthiness 

Relative advantage 

 

 

Characteristics of 
individual 
innovators 

Attitudes, beliefs 

Knowledge and 
competences 

Trust in citizens 

Leadership 

Human error in 
innovation 
management 

Motivation to 
engage with 
government 

Interests 

Knowledge and 
competences 

Trust in government 

Time constraints 

Perceptions (e.g. 
usefulness of the 
innovation) 

Organizations Institutions Public sector 
context 

Broader 
environment 

Capabilities  

Incentives 

Financial resources 

Human resources 

Organizational 
structures 

Organizational 
cultures 

Resistance to change 

Top management 
support 

Participation in 
networks 

Regulations and legal 
constraints 

Informal norms 

Institutional histories 

Legal and 
administrative culture 

Coordination and 
governance 
mechanisms 

Existing power 
relations 

Influence of politics 
and political will 

Stakeholder 
complexity, 
different agendas 

Multi-rationality 

Bureaucratic and 
democratic 
principles 

Organizational 
competition for 
power and 
legitimacy 

Expanding domain 
of public 
intervention 

Public attention 

Media attention 

Mimetic pressures 

Technological 
development 

 

 

 

Based on: Angelopoulos et al., 2010; Anthopoulos et al. 2016, Chadwick, 2011; Cinar et al., 2019; Cordella 
and Tempini, 2015; De Vries et al., 2016; Dwivedi et al., 2015; European Commission 2013a; Janssen et al., 
2012; Janssen et al., 2015, Meijer, 2015; Nasi et al. 2015; Osborne and Brown, 2011; Susha and Grönlund, 
2014; Van Veenstra et al., 2011; Weerakkody et al., 2016. 

 
Having established the relation of digital technology with public sector innovation and 

defined the main elements of the context of digital government initiatives, the next 
question is: how exactly does context influence the adoption and institutionalization of 
innovative digital initiatives? 
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3.3 The Institutional Context  
In addition to PSI, other streams of research have explored how changes take place in 
public sector organizations without explicit interest in the concept of innovation. These 
kinds of works often use varieties of institutional theory to explain change (and 
continuity) in public administration. In a simplified manner, institutions could be defined 
as relatively stable collections of structures, arrangements, resources, processes and 
formal and informal norms that influence the perceptions, preferences and behavior of 
social actors (Bell, 2002; Lowndes, 1996; March & Olsen, 2004). Some authors prefer 
more specific definitions – for example, Köning (2016) defines institutions as formal and 
informal rules, clearly excluding elements such as ideas or political actors from the 
definition. As a middle-range concept, institutions are regarded as a layer that is broader 
than individual actors and organizations but narrower than the “broader structural 
factors” such as economy (Bell, 2002). North (1990) has defined institutions as “rules of 
the game”, while organizations are the “actors” in the game. What is important for 
understanding innovation and change is that institutions are believed to create both 
opportunities and constraints for human action (Lowndes, 1996), mediating the 
influence of broad structural and environmental forces and conditioning the choices of 
individuals and organizations (Bell, 2002). At the same time, institutions can also change 
and be purposefully changed by agents such as organizations (North, 1990). 

Institutional theory is not one coherent theoretical framework but a set of approaches 
that have emerged from disciplines such as political science, public administration and 
economics and that have a common interest in understanding institutions – including 
institutional change. Köning (2016) has divided contemporary ‘neo’-institutionalist 
approaches into three broad streams: 1) historical institutionalism, which is interested in 
examining the historical evolution of institutions and the path dependencies emanating 
from existing institutional arrangements, 2) ideational (sometimes also called 
sociological, discursive or normative) institutionalism, which focuses on the role of ideas, 
attitudes and beliefs in processes of institutional change, and 3) rational/public choice 
theory, which is rooted in behaviorism and focuses on studying the internal motivation 
of actors as the factor shaping institutional behavior. All have their strengths and 
limitations. The value of the rational choice school is seen in its focus on studying how 
institutions shape actors’ preferences and provide incentives for certain kinds of 
behavior that actors see as maximizing their utility, whereas historical and 
ideational/sociological approaches argue that actors are embedded in their institutional 
context and ‘rationality’ depends on a number of contextual factors that actors may not 
even be able to recognize, let alone act upon (Bell, 2002). It is important to note, 
however, that not even rationalists consider human decision-making to be perfectly 
rational – more often they refer to ‘bounded rationality’ (a concept originally proposed 
by Herbert Simon), which refers to human cognitive limits and the need to make 
decisions within the constraints of limited information (Nilsson, 2018).  

Both historical and ideational institutionalism tend to emphasize the power of the 
existing institutional context over actors’ intentional behavior. While historical 
institutionalists focus on the interplay between institutions and external context (Köning, 
2016), the ideological/sociological stream regards ideas, values and beliefs as the central 
variable mediating the interaction between the external environment and institutions 
(March & Olsen, 1989). Due to their traditional focus on path dependencies and 
institutional reproduction, sociological and historical approaches have been criticized for 
failing to explain change as opposed to continuity (Lowndes, 1996). However, considering 
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recent advances in all streams of institutionalist literature, Köning (2016) argues that this 
criticism is no longer warranted. 

The main debate between rational choice and historical/sociological institutionalisms 
has been framed in terms of the overarching question whether institutional change is 
the result of rational, strategic action or norm-governed behavior (Lowndes, 1996). 
Different streams of institutionalism offer different answers as to what drives actors’ 
decisions and behavior. The rational choice stream emphasizes the ‘logic of 
consequence’ – actors take action because they anticipate this to yield certain 
consequences (Lowndes, 1996). Ideational institutionalists stress an alternative logic – 
the ‘logic of appropriateness’ (March & Olsen, 1989, 2004). Central to this concept is the 
proposition that “actors seek to fulfill the obligations encapsulated in a role, an identity, 
a membership in a political community or group, and the ethos, practices and 
expectations of its institutions” (March & Olsen, 2004). March and Olsen explain that 
actors’ decisions and behavior are not based on a rational calculation but on their 
perception of what is considered ‘appropriate’ (good, desirable, expected) in the given 
institutional context.  

Nevertheless, researchers are increasingly suggesting that different ‘institutionalisms’ 
are not in fact incompatible but can be successfully combined to provide nuanced 
explanations of institutional change (Köning, 2016). Lowndes posited that institutions are 
characterized both by utility-maximizing and norm-governed behavior: “strategic action 
plays an important role in driving institutional change, whilst norm-driven behaviour is a 
key force in sustaining institutional rules over time” (Lowndes, 1996). Köning (2016), on 
the other hand, has elaborated a model for analyzing trajectories of institutional change, 
which constructively combines insights from all streams of institutionalism. 

Institutional approaches have driven a good deal of thinking around reform and 
change in public administration. One of the most frequently cited analytical frameworks 
in the historical tradition is Pollitt & Bouckaert’s (2011) model of institutional variables 
that affect variance in policy reforms. Pollitt and Bouckaert regard policy reforms as 
processes encompassing interactions between the socio-economic environment, 
political pressures and characteristics of the politico-administrative system (variables 
such as state structure, administrative culture, relations between ministers and top 
administrative officials, and so on). Depending on the context, these institutional 
features may act as drivers or constraints to change. This is similar to Kattel's (2015) 
conceptualization of political, legal, institutional and administrative features of the public 
sector as factors that are changed through processes of evolutionary change, while 
acting as constraints to change at the same time. 

Institutional theory has also informed part of digital government research, although 
several authors have argued that the relationship between digital innovations and 
institutional barriers should be studied more thoroughly (Chadwick, 2011; Meijer, 2015; 
Weerakkody et al., 2016). According to Weerakkody et al. (2016), literature on 
transformational digital government initiatives has paid too little attention to the ways 
in which external environmental influences shape the institutionalization of digital 
innovations. They argue that the implementation of digital technology in the public 
sector should be seen as more than the application of a novel tool. Instead, they view it 
as an integrated institutionalization process, which is affected by existing rules, norms 
and public organizations’ competition for power and institutional legitimacy.  

According to Meijer (2015), public officials’ beliefs and norms often act as barriers to 
e-government innovation. Many of the barriers stem from officials’ fears that an 
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innovation would challenge the existing power balance and status quo. A successful 
institutionalization of digital innovations thus requires changes to take place in “taken 
for granted activities“, which involves setting up new procedures as well as the formation 
of new norms in order for the innovation to become routine organizational practice 
(Weerakkody et al., 2016). 

Institutional approaches offer explanations both as to what triggers innovation and 
how it becomes institutionalized. Different streams of institutionalism view the triggers 
somewhat differently. According to Köning (2016), some streams (e.g. historical 
institutionalism) tend to stress external drivers of change, such as external events,  
large-scale developments or the influence of other institutions. Weerakkody et al. (2016) 
posit that digital innovations often emerge as organizations’ strategic response towards 
normative or social pressures (conformation to certain norms), coercive pressures 
(political or legal pressures or pressure to meet certain standards) or mimetic pressures 
(pressure to emulate other organizations). Other institutionalist streams (ideational and 
rational choice) pay more attention to endogenous processes of the formation of new 
beliefs or preferences within institutions. In the case of endogenous change, institutional 
change is triggered by dynamic internal processes and institutions’ interaction with the 
actors embedded in them. 

However, another question is how innovative ideas eventually become 
institutionalized – how novel concepts become ingrained in organizational routines and 
how they come to change governance practices. Köning (2016) proposes a useful 
framework for understanding this process. An important premise of this understanding 
is that there is no reason to expect innovative ideas to have immediate impacts, 
especially if the change is driven by external factors such as technological development. 
As relative stability is one of the defining features of institutions (Lowndes, 1996), 
institutional change tends to be complicated and slow (Köning, 2016). Therefore,  
the institutionalization of novel practices happens through a process that involves two 
important elements: 1) ideational change within the actors internal to the institution  
(i.e. how actors evaluate existing institutions), and 2) changes in the preferences of 
powerful actors (i.e. whether those who have the power to change the institution 
consider institutional change to be in their interests). The preferences of powerful actors 
may change as a result of ideational change, but they may also change as a result of 
changes in power distribution, which create a new elite with different preferences.  
In any case, Köning’s model suggests that there is no shortcut from the adoption of an 
innovation to its institutionalization – in order for real change to happen, powerful actors 
need to perceive the change as desirable and actively support the change. This resounds 
with a frequent finding in public sector innovation studies that active, purposeful 
innovation leadership is a key force both in the creation and diffusion of innovations  
(see, for example, De Vries et al., 2016). 

In a simplified manner, the interactions between innovative digital government 
concepts and public governance are summarized in Figure 2. On the one hand, 
collaborative digital government innovations seek to alter the rules, structures, practices 
and relationships that make up public governance institutions. On the other, features of 
the public sector, its existing institutions and governance system act as drivers of digital 
government innovation (e.g. by creating pressure or providing resources for innovation) 
and as constraints to innovation (e.g. by being a source of complexity, organizational 
resistance or cultural impediments to change). Individual public sector organizations are 
often regarded as the central actors in public sector innovation. The institutionalist view 
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reminds us that organizations do not act in a vacuum but are embedded in the broader 
institutional context, which shapes organizational responses to innovation. At the same 
time, organizations, institutions and technological innovations are all affected by the 
broader structural environment (e.g. technological developments, international 
pressures, political agendas, economy) and the behavior (leadership, resistance, 
indifference) of powerful stakeholders. The latter in turn is also influenced by the norms 
and beliefs embedded in the institutional context. 

 
Figure 2. Relationship between digital innovations and public governance (source: author) 

In sum, public sector innovation literature and institutionalist approaches to public 
administration research provide a helpful framework for analyzing digital government 
initiatives as they emphasize the need to: 

1. acknowledge the complex interactions between (technological) innovations, 
public sector organizational and institutional context and broader 
environmental factors; 

2. pay attention to how the institutional context creates incentives for public 
sector organizations to adopt innovation and how it constrains the adoption 
and institutionalization of innovation; 

3. study what motivations drive actors’ behavior related to innovation adoption 
and institutionalization and how norms, ideas and culture shape these actions. 

Based on the findings of I–IX, Sections 4–6 will go into more detail and elaborate on 
the contextual factors and dynamics that have driven and challenged the 
implementation of three types of digital innovations in the public sector –  
e-participation, OGD and the once-only principle.  
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4 Citizens’ e-Participation in Public Policy Making 
One of the areas of public governance that has seen almost extreme digital optimism in 
theory and implementation problems in practice is ICT-enabled citizen participation in 
policy-making. Once the Internet and e-government technologies started to rapidly 
spread around the 1990s and early 2000s, many researchers and democracy enthusiasts 
predicted an impending revolution of participatory democracy characterized by  
ICT-mediated citizen participation in political decision-making (e.g. Coleman, 1999; 
Tambini, 1999; Tat-Kei Ho, 2002). The use of ICTs has been regarded as a means of 
lowering barriers to inclusion and strengthening citizens’ political participation (Lidén, 
2013). Compared to traditional ‘offline’ civic participation, e-participation has been seen 
as a way for broadening public participation and involving a much wider group of people 
in the policy process (Macintosh, 2004). 

Over the last two decades, many governments have created e-participation platforms 
and launched digital initiatives to engage citizens in policy processes. However, their 
results have at best not quite met stakeholders’ expectations and at worst been 
described as failures (I). Articles I and II of this thesis ask why e-participation initiatives 
have not managed to attract the expected take-up (Epstein et al., 2014; Glencross, 2009; 
Tambouris et al., 2012) and produce the desired results (Charalabidis et al., 2014; Chun 
& Cho, 2012; Kubicek & Aichholzer, 2016; Osimo et al., 2010; Prosser, 2012; Quittkat, 
2011). To this end, I and II focus on examining what contextual factors and interactions 
affect the implementation and outcomes of such initiatives. 

Before getting to the research findings, some clarifications of terms are in order.  
The terms e-participation and e-democracy are often used interchangeably in literature 
and are indeed closely interrelated, both referring to the usage of digital technologies for 
political communication between government decision-makers and citizens or societal 
groups. However, while the focus of e-democracy research has been on the usage of ICTs 
for achieving democratic goals, the e-participation research domain tends to have a more 
instrumental focus on the usage of ICT tools for participation in a variety of areas, which 
may not necessarily be related to political decision-making and democracy (Susha & 
Grönlund, 2012). Due to this, e-participation research has been more occupied with 
issues such as the design and usability of participation tools, while e-democracy research 
has paid more attention to studying the political impacts and democratic effects of using 
ICTs for citizen participation (Susha & Grönlund, 2012). At the same time, neither domain 
can easily be limited to a certain set of technologies or tools – both have been interested 
in a number of different technologies, tools and their combinations that facilitate citizen 
participation (Medaglia, 2012; Sæbø et al., 2008). The applications of digital technology 
studied in e-democracy and e-participation research have ranged from e-voting to  
e-consultation and e-petitioning and from specific e-participation platforms to the use of 
existing online forums and social media sites to mine citizens’ ideas and input. 

As this thesis started out of a specific interest in the usage of government-led online 
participation spaces to facilitate citizen participation in policy-making, the term  
‘e-participation’ was adopted as the central concept. In defining the term, the thesis  
built on the widely used definition of Macintosh (2004), who relates e-participation to 
online consultation and dialogue between government and citizens and distinguishes  
e-participation from other e-democracy instruments, such as e-voting in elections.  
In I and II, the study of e-participation has been further narrowed down to e-participation 
projects where a new information system (IS) has been developed to facilitate 
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government-wide consultation and dialogue with citizens in the policy-making process. 
Unlike participation in public service creation and delivery, participation in policy-making 
is a process of a more political nature. As will be argued below, this political nature is a 
source of challenges when it comes to the adoption and institutionalization of  
e-participation by governments.  

E-participation and e-democracy research have been criticized for their inclination 
towards techno-optimism, sometimes even techno-utopia, and limited motivation to 
understand the practical complexities involved in implementing e-participation tools and 
systems (see, for example, Steinbach & Süß, 2018). The normative bias and tendency to 
present the positive and transformational impacts of digital technologies on 
participatory democracy as a given was particularly prominent in the early works of the 
field, which are well summarized by Norris (2010a). However, over time, more sober 
voices have emerged that have critically reviewed the impacts of technology on 
democratic participation and deemed many claims about the e-democracy revolution to 
be premature and unfounded (Albrecht, 2006; Bannister & Connolly, 2012, 2018; Norris, 
2010b, 2010a; Norris & Reddick, 2013). In light of the empirical results of e-participation 
initiatives, the question emerges: What explains the implementation challenges and lack 
of impact that often characterize these undertakings?  

I and II argue that one of the reasons is the tendency towards techno-utopia itself – 
stakeholders’ expectations towards e-participation systems and initiatives may simply be 
overly ambitious and unrealistic given the complexity of their context and the high 
uncertainty about how such novel processes are actually going to work. The many goals 
that e-participation is expected to achieve include increasing citizens' participation in 
political decision-making (Macintosh, 2004; Sæbø et al., 2008; Tambouris et al., 2012), 
increasing public trust (Warren et al., 2014; Wirtz et al., 2018), enhancing the legitimacy 
of democratic processes (Christensen et al., 2015; Prosser, 2012), improving the quality 
and success of policies (Reddick, 2011; Tambouris et al., 2012; Wirtz et al., 2018), and so 
on. Besides delivering a functional technical tool for political dialogue, e-participation 
projects may be expected to mobilize active users from different stakeholder groups in 
order to achieve their goal of creating dialogue between policy-makers and citizens (I). 
Things get even more complicated as e-participation projects frequently seek to engage 
diverse stakeholders (citizens, public administrators, politicians), who may have different 
needs and conflicting expectations towards e-participation tools (I).  

While the development of digital technologies creates opportunities and high 
expectations for citizen participation, the implementation of digital technologies for 
democratic participation is hindered by the complex context in which these initiatives 
are implemented. I shows how e-participation initiatives are affected by three overlapping 
contextual layers: 1) the context of technology implementation and information system 
management, 2) the characteristics of the public sector, and 3) the specific context of 
democratic participation and dialogue. Just as other digital innovations, e-participation 
initiatives are subject to barriers that affect ICT implementation, such as technical 
complexity, management errors resulting from human cognitive limits and the 
uncertainty and complexity of IS projects (Dwivedi et al., 2013; Goldfinch, 2007; Hughes 
et al., 2016; Janssen & Klievink, 2012; Nelson, 2007; Sauer, 1993). However, the public 
sector context adds another layer of complexity. As outlined in Section 3.2, the public 
sector is characterized by stakeholder multiplicity, multi-rationality, institutional and 
organizational inertia, structural and legal complexity and the enormous importance of 
politics. These have implications on the implementation of technological innovations as 
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these variables affect both the emergence of innovative ideas and their acceptance and 
institutionalization (Meijer, 2015).  

The third contextual layer is related to the nature of e-participation initiatives as 
democratic tools and their objective of bringing citizens into a political dialogue with 
public sector stakeholders. The process of e-participation is regarded as more complex 
than other e-government processes such as online service provision (Chadwick, 2011; 
Norris & Reddick, 2013; Sæbø et al., 2011). I and II demonstrate how this specific 
objective indeed creates additional complexity. I outlines a number of factors that act as 
enablers or barriers to the adoption and institutionalization of e-participation. Among 
others, these factors relate to the importance of political support or resistance to  
e-participation (Mahrer & Krimmer, 2005; Panopoulou et al., 2014), the impact of civic 
participation culture and trust in political institutions on citizens’ motivation and capacity 
to participate (Electronic Democracy, 2009; Freeman & Quirke, 2013) and the citizen-side 
barriers, including the socio-demographics of political participation (M. Karlsson, 2012; 
Lidén, 2013; Navarro & Font, 2013). 

The democratic dialogue related objectives of e-participation also create specific 
expectations and requirements for the design of the e-participation process (I). One of 
the key reasons why e-participation initiatives have not achieved the expected impacts 
is their weak integration into existing policy-making procedures and routines (Freeman 
& Quirke, 2013; OECD, 2003; Panopoulou et al., 2010). Prior studies have found that an 
effective e-participation process requires involving decision-makers and users from the 
outset (Edelmann et al., 2008; Scherer et al., 2010), providing clear information about 
the goals, mandate and limitations of the participation process (Electronic Democracy, 
2009; Panopoulou et al., 2010; Susha & Grönlund, 2014), giving regular feedback to 
participants (Medaglia, 2012; OECD, 2003) and demonstrating the impact of citizens’ 
contributions on policy outcomes (Lackaff et al., 2014; Panopoulou et al., 2010; Porwol 
et al., 2013; Scherer & Wimmer, 2012). The democratic dialogue related objectives of  
e-participation also generate specific requirements for the design of the technical 
systems used for e-participation. In addition to adapting to technological developments 
(Panopoulou et al., 2010), e-participation systems are often expected to enable online 
deliberation (Lidén, 2013) and moderation of discussions in order to ensure the quality 
of the dialogue (Coleman, 2004; Talpin, 2013). 

Combining literature on political participation, e-participation and e-democracy, 
public sector innovation and information systems, it is possible to uncover the multitude 
of factors that may affect the implementation of e-participation initiatives. However, 
what e-participation literature tends to lack is more sophisticated analytical frameworks 
that would allow for developing a more nuanced understanding of how these contextual 
factors exert their influence. To fill this gap, I uses the existing process-oriented model 
of information system failure proposed by Chris Sauer (1993) as the basis of constructing 
an analytical framework for studying the implementation and outcomes of e-participation 
projects. Sauer’s model conceptualizes ICT projects as innovation processes that are 
characterized by uncertainty about the eventual outcomes and susceptibility to changes 
in their environment. The model involves two main actors: the project organization (the 
information system’s managers) and supporters (users and other stakeholders).  
The actors and the system are interdependent (see Figure 3): while stakeholders need 
the managers to develop the system according to their interests, the managers need 
stakeholder support to innovate the system. At the same time, all are affected by context 
– external factors that may pose problems to the system, constrain the innovation 
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process and influence the availability of support. Sauer emphasizes that context does not 
have an immediate effect on the system – its influence is mediated by the project 
managers’ decisions and actions. As argued in I, this separation of contextual enablers 
and barriers from the stakeholders and processes that mediate their impacts is what 
permits us to better understand the process by which e-participation initiatives come to 
succeed or fail. The outcomes can be seen as a function of the interplay between the 
stakeholders of an innovative initiative, the technological system at its core, the 
innovation management process and contextual variables. 

 

Figure 3. Failure process of e-participation systems (source: I) 

The empirical case study of the Estonian e-participation initiative Osale.ee described 
in I demonstrates the utility of this approach. Osale was launched in 2007 by the Estonian 
Government Office as an e-consultation platform for engaging citizens in commenting on 
draft legislation and policies and as an agenda-setting tool for crowdsourcing new policy 
proposals from citizens. It continued and expanded on the functions of its predecessor 
TOM (Täna Otsustan Mina), Estonia’s first e-participation platform, which had been 
declared a failure barely three years after its launch (I). Osale, however, met the same 
fate. Although Osale still exists in 2020, stakeholders and researchers deemed it a failure 
long ago, and the system has practically fallen out of use due to its inability to meet 
stakeholders’ expectations (I, II). Applying the process model of failure to the study of 
Osale, I identifies a number of contextual factors that have contributed to its failure. 
These are summarized in Table 4.   

Table 4. Contextual factors in the failure of Osale.ee (author, based on I) 

Information systems’ 
implementation context 

Public sector context Context of democratic 
participation 

Cognitive limits and human 
error in project management 
Structural arrangements 
(shift between units) 
Resistance from users 
Competing platforms 
Technological changes 
Lack of top management 
support 

Ambiguity of objectives 
Multiple stakeholders and needs 
Complexity of organizational 
and institutional change 
Regulatory context (unclear 
mandate of e-participation in 
policy-making) 
Importance of innovation 
champions among officials 

Lack of political support 
Weak culture of civic 
participation 
Limited demand and 
interest from citizens  
Limited participation 
capacity 
Specific requirements for 
system and process design 
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As can be seen from Table 4, many of the factors that adversely affected Osale had to 
do with the public sector context. Due to the number of stakeholders involved in the 
design (the Government Office, civil society organizations, public engagement 
coordinators in different ministries) and the diversity of users that the system intended 
to engage (public sector officials, citizens, interest group representatives), the system’s 
objectives were unclear and contested from the beginning. The findings also pointed to 
public sector organizations’ resistance to adopting new policy-making practices. In fact, 
because of lacking legislative basis and limited efforts of central coordination, the use of 
Osale (in particular its agenda-setting function) remained largely unintegrated with 
existing policy-making procedures. Political interest in the system was entirely absent (I).  

This points to the difficult relationship between innovative initiatives and the public 
sector institutional context. It is likely that the lack of interest and resistance to using 
Osale had to do with Osale’s ambition of transforming the existing relationships between 
citizens, public administrators and politicians. By yielding some of the agenda-setting and 
decision-making power from the government to citizens, the institutionalization of  
e-participation entails considerable changes in public administrations’ tasks and presumes 
changes in public officials’ perceptions of their role in public governance processes. 

However, even more importantly than identifying the contextual constraints, the case 
study of Osale reveals the complex dynamics of contextual factors and their interactions 
with the e-participation system. The model described in Figure 3 suggests that the effects 
of contextual factors are mediated by the way project managers conduct the innovation 
process. Examining what, when and how Osale’s managers did to sustain and develop 
the system, the article found that (with the exception of the first few years),  
the innovation management process was largely passive, reactionary and clearly 
suboptimal with regard to Osale’s goal of creating a political dialogue between  
non-governmental stakeholders and policy-makers. Many of the contextual barriers 
were present in the system’s environment since its inception but were ignored in the 
management process. 

Therefore, Osale’s failure could be seen as the sum of the following interactions:  
1) contextual factors posed challenges to Osale and limited its possibilities to mobilize 
active use and achieve the intended impacts; 2) managers did not pay sufficient attention 
to the context and made no effort to adapt and align the system to stakeholders’ needs; 
3) due to flaws in the system and lack of attention to stakeholders, Osale became to be 
assessed negatively and quickly lost support (I). This started a cycle of decline that 
eventually became extremely difficult to reverse. What happened to Osale as a result of 
the interactions between stakeholders and the system resembles a vicious circle that is 
difficult to break (Figure 4). Initial low use of the system by public officials and citizens 
led to the system being perceived as unable to provide useful input for stakeholders.  
This decreased their motivation to use the system, which in turn led to even lower use 
and further decreased the perceived utility of the system for users.   
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Figure 4. Vicious circle of e-participation platform use (source: author) 

II puts Osale’s failure into a broader national context and suggests that 
implementation difficulties have not only accompanied Osale but also other  
e-participation initiatives in Estonia. This creates an interesting contrast to Estonia’s 
success in introducing another e-democracy instrument – e-voting, or remote internet 
voting in legally binding national elections (Solvak & Vassil, 2016; Vinkel, 2015). II argues 
that despite the apparent similarities (the use of digital technologies to support 
democratic participation), e-voting and e-participation are very different processes. 
Whereas e-voting digitalizes a process that already exists offline, e-participation requires 
both policy-makers and citizens to learn a new process where in principle any citizen has 
the opportunity to individually contribute to policy-making on a regular basis.  
This concept is especially new in young democracies, such as Estonia, and is quite 
different from offline participation, where – for obvious limitations of space and time – 
the public sector’s dialogue partners tend to be limited to selected representatives of 
organized interest groups. Another difference between e-voting and e-participation is 
the clarity of the costs and benefits of each. In the case of e-voting, the initial adoption 
barriers in Estonia could be overcome by demonstrating the benefits in terms of voters’ 
convenience and time savings (II). In fact, recent research into the costs of e-voting show 
this to be the most cost-efficient voting channel also in terms of costs for the electoral 
administration (Krimmer et al., 2020).  

Due to the different nature of regular dialogue between citizens and public sector 
organizations, the benefits of e-participation are much more obscure. ICT-mediated 
collaboration in public governance processes requires both sides to acquire new roles. 
Politicians and public managers need to step into the role of advice-seekers, partners and 
“meta-governors” of collaborative arenas, while citizens become partners and 
cocreators (Hartley et al., 2013). As e-participation systems often seek to enable citizen 
participation at a massive scale, the level of change in the division of responsibilities and 
power that is really required for e-participation to be institutionalized in public 
governance processes should not be underestimated. According to Steinbach & Süß 
(2018), the e-participation innovation process is characterized by a struggle between the 
reform logic of e-participation and the strongly institutionalized bureaucratic-legalistic 
logic of public managers. They suggest that time and effort is required to resolve the 
conflicts that arise from the institutional complexity of e-participation innovations. Since 
the perceived effort of making e-participation work is high and the benefits may not be 
evident, the limited use of e-participation systems such as Osale may at least partly be 
explained by the discrepancy between the unclear benefits and the high perceived effort 
of engaging in e-participation, both for governments and citizens (II). 
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5 Open Government Data and Co-creation of Public Services 
Open government data (OGD) is a digital government concept that bears many 
similarities to the idea of e-participation. The concept emerged in the 2000s as a digital 
continuation of the ‘analog’ efforts to enhance government transparency. Until the 20th 
century this had mostly meant the adoption of Freedom of Information (FoI) legislation 
that gave citizens the right to obtain information from the government through FoI 
requests (Ingrams, 2020).The digital revolution of the 1990s–2000s and the increasing 
digitization of public sector data drove the idea that government information should be 
made available to citizens in a digital form. The idea was promoted on the one hand by 
businesses that were interested in the commercial reuse of public sector information and 
on the other by open government and FoI activists who saw it as a public transparency 
and accountability tool (Davies, 2010).The ethos of the free and open source software 
movement has further shaped the discourse of public sector data as knowledge or 
information commons that should be available for the public to share and reuse (Barns, 
2016; Kostakis & Giotitsas, 2013). 

The concept of OGD gained worldwide traction with the adoption of President 
Obama’s Open Government Directive (2009) and the global Open Government 
Declaration (2011), which included OGD as one of the cornerstones of the aspirations 
toward greater government transparency. In Europe, the publication of OGD has been 
further fostered by the 2003 European Directive on Public Sector Information (‘PSI 
Directive’), especially its 2013 revisions, which introduced the ‘open by default’ principle 
and required EU governments to publish public sector information in open data formats 
whenever legally and technically possible. 

Although many definitions of OGD exist, the main elements of OGD are captured in 
the Open Knowledge Foundation’s Open Definition, which states that open data must be 
available in a convenient, modifiable and preferably downloadable form, freely 
accessible to anyone and provided under an open license permitting reuse and 
redistribution (Open Knowledge Foundation, n.d.). The main difference of OGD from 
other formats of public sector information is its focus on reusability – i.e. the possibility 
to use the data for purposes different from the purpose for which the data was originally 
collected. Reusability presumes the availability of ‘raw’ digital datasets under an open 
license (Davies, 2010), preferably in a structured, machine-readable format that would 
allow for easy data processing (Sunlight Foundation, 2010). 

Research has associated OGD with many potential benefits. These pertain to 
transparency and other open government values but also economic growth, innovation, 
new business models, technological development and public value (Zuiderwijk et al., 
2014; III, IV). OGD is increasingly regarded not only as a tool for public information 
provision but also a key ingredient in novel data-driven services and a driver of the 
participation of societal actors in service creation (IV). Whereas the earlier discourse of 
OGD emphasized its reuse potential for creating commercial data-driven services 
(Davies, 2010), the potential for using OGD to create public services is becoming 
increasingly acknowledged (IV, VIII, IX). In 2013, the European Commission issued a 
vision paper on the future of public services, suggesting that open access to data, along 
with facilitating technologies, would in principle allow traditional government tasks to be 
performed by citizens, companies, non-governmental organizations and other 
stakeholders (European Commission, 2013a). The European Commission thus proposed 
to redefine the concept of ‘public service’ as a service “offered to the general public 
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and/or in the public interest” with the purpose of developing “public value” (defined as 
the total societal value shared by all actors in a society), regardless of the role that the 
public sector plays in the delivery of these services. This public value-centric definition of 
public services is rather different from the more traditional view of public services as 
services provided or organized by the public sector. Due to its novelty and alignment with 
the logic of OGD, the Commission’s definition was also adopted as the basis of a 
conceptual model of OGD-driven co-creation of public services elaborated in VIII and IX. 

The involvement of citizens and non-governmental actors in the initiation, planning, 
design and implementation of public services has become called co-production or 
co-creation; the two terms are often used interchangeably (Brandsen et al., 2018). While 
co-creation is more frequently used in relation to co-creation of value and co-production 
more in the service delivery context (Osborne et al., 2016), both essentially refer to a 
similar idea – engaging (non-governmental) stakeholders in the process of producing 
something of value, most often by way of developing or delivering a service jointly with 
users. Brandsen & Honigh (2018) propose to make a clearer distinction between 
co-creation and co-production, suggesting that “when citizens are involved in the general 
planning of a service – perhaps even initiating it – then this is co-creation, whereas if they 
shape the service during later phases of the cycle it is co-production”.  

While both OGD and co-creation/co-production have gained attention as 
research topics in public administration literature, they have been less frequently 
discussed in the context of turning OGD into services that create public value (IV). 
One of the first authors to discuss this relation was Linders (2012), who regarded OGD 
as part of the ‘Government as a Platform’ model of interaction between governments 
and citizens. Linders sees the provision of OGD as one of the means whereby the 
public sector can give some of their traditional caretaking and service-providing 
responsibilities away to citizens, acting as a platform that enables and facilitates the 
creation of services and other public value generating activities by citizens. Later, 
Foulonneau et al. (2014) discussed the role that OGD could have in service innovation, 
while Nambisan & Nambisan (2013) defined four main roles for citizens in 
OGD-driven public service co-creation: co-discovering problems, co-initiating 
solutions, co-designing services and co-implementing services. However, due to the 
gaps in the theoretical understanding of the possibilities and challenges of 
transforming the public service provision process through the use of OGD, this PhD 
research has sought to further understand the contextual factors that affect the 
co-creation of OGD-driven public services in practice. Hence, IV zooms in on the 
enablers and barriers of OGD-driven co-creation based on a literature review and 
an expert survey, while VIII and IX develop a conceptual model for the co-creation 
of OGD-driven public services. 

IV found a number of barriers that challenge and hinder the use of OGD for public 
service co-creation. These are summarized in Table 5. 
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Table 5. Barriers to the use of OGD for public service co-creation (author, based on IV) 

Technology  Stakeholders Public sector 
organizations 

Legal, political 

Availability of 
OGD 
Limited data 
quality 
Lack of metadata 
Data 
fragmentation  
Missing technical 
infrastructures 

Lack of OGD awareness 
Unclear benefits of OGD 
Lack of understanding 
of co-creation 
Missing skills 
Lack of trust 
Limited collaboration 
experience 
Fears of security and 
privacy breaches (incl. 
misperceptions of 
legislative barriers) 

Revenue models based 
on selling public data 
Organizational 
processes incompatible 
with co-production  
Resistance to change 
Lack of feedback loops 
Inadequate resources 
Limited innovation 
orientation  
Lack of incentives to 
provide and use OGD 

Lack of political 
priority 
Gaps in legislation 
on licensing 
Limited legal 
obligation to 
publish OGD 
 

 
Apart from specific technical issues, many of the barriers are similar to those discussed 

earlier in Section 4 in relation to e-participation. Barriers on the side of stakeholders, the 
difficulty of integrating new collaborative and digitally-enabled practices into existing 
public governance processes, organizational resistance to change, lack of incentives to 
do things differently, limited understanding of the idea of co-creation and benefits of 
collaboration, lack of mutual trust, the importance of the legislative framework and 
lacking political priority all resemble typical barriers to e-participation as well as public 
sector innovation more broadly. For OGD, a frequent user-side barrier appears to be the 
low availability of open data, which hinders citizens’ ability to create useful data-driven 
applications and services. At the same time, public sector organizations explain their 
limited provision of OGD with lacking OGD usage and lack of evidence of the benefits of 
publishing OGD. This relationship of mutual negative reinforcement between these 
factors can be summarized as another vicious circle: lack of OGD limits data use; limited 
use leads to lack of empirical OGD use cases; as long as real-life applications of OGD are 
lacking, evidence of the benefits of OGD remains limited; this in turn decreases data 
holders’ incentives to invest in providing OGD (see Figure 5). 

 
Figure 5. Vicious circle of OGD provision and use (source: author) 

In III, these findings are further elaborated and expanded based on the case study of 
OGD implementation in Estonia. As Estonia’s performance in the release and use of OGD 
has been surprisingly poor given its global reputation of an e-government champion, III 
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asks what barriers have prevented Estonia from taking full advantage of the idea of OGD 
and what explains the lack of progress in the area. The findings show that despite the 
adoption of a legislative and policy framework due to informal and formal pressure from 
the Open Government Partnership and the European Commission’s PSI Directive,  
a number of impediments exist in the Estonian OGD landscape. These include, most 
importantly, lack of understanding of the concept and value of OGD, resource 
constraints, concerns about data quality, lack of political priority and the unclear utility 
of OGD vis-à-vis existing data sharing solutions such as the national data exchange 
infrastructure X-tee (formerly also called X-Road5). 

An interesting finding was the data providers’ view of Estonia as too ‘small a market’ 
for OGD, which makes the ‘business case’ for releasing public data in open formats 
unclear for data providers. Instead of proactively releasing open datasets, public sector 
organizations have preferred responding to individual FoI requests as they come in. In 
some cases, data has also been published via public sector organizations’ own 
applications. However, these often constrain data reuse by requiring the prior 
identification of users and lacking download and data processing opportunities. 
Discussing why public sector organizations’ efforts to publish OGD have been modest, 
III suggests that limited resources have caused policy-makers to prioritize activities 
whose benefits have been better understood. This is related to the low political priority 
and leadership of OGD in Estonia. Previous works have noted that in Estonia political 
support has been higher in those areas of e-government where the expected gains have 
coincided with politicians’ goals to build a lean government and efficient bureaucracy; 
this has most clearly been the case for e-services (Kitsing, 2011). The lack of political 
interest in OGD can thus be explained by OGD being regarded as a transparency tool 
instead of means for increasing government efficiency (III).  

However, it is interesting to note that the political priority of OGD in Estonia seems to 
have begun rising very recently, and the reason is the government’s interest in promoting 
the development and use of Artificial Intelligence (AI) (VII). For example, in an op-ed 
piece in March 2019, the government’s Chief Data Officer (CDO) declared the 
government’s interest in becoming a leading country in the use of AI, adding that “since 
AI applications are based on data, the government of Estonia has set the goal of 
promoting the use of open government data, so that businesses could effectively use the 
data to create AI applications” (Velsberg, 2019). A report of the government-assembled 
expert group on the adoption of AI published in May 2019 reiterates the goal of 
increasing OGD availability as an enabler of the development of AI solutions 
(Riigikantselei & Majandus- ja Kommunikatsiooniministeerium, 2019). This raises the 
question why the development of AI has met a great deal more enthusiasm among 
Estonian policy-makers than OGD. The answer, again, likely lies in the perceived benefits 
associated with AI. When discussing the benefits of AI, the expert group’s report (2019) 
refers to the widely shared expectation that AI-enabled process automation and 
innovation would generate cost savings and human resource savings, increase process 
efficiency and effectiveness and stimulate the creation of products, services and business 

                                                                 
5 Until 2018, the Estonian data exchange layer was named X-tee in Estonian and X-Road in English. 
However, since the newly founded Nordic Institute for Interoperability Solutions (NIIS) assumed 
the responsibility for the development of the core technology in 2018, the X-Road became a 
registered trademark of the technology, while the Estonian interoperability infrastructure that 
uses the X-Road technology became called X-tee both in Estonian and English. See 
https://www.ria.ee/en/state-information-system/x-tee.html for more information. 
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models that produce more added value. The main benefits expected from the use of AI 
in Estonia are clearly of economic nature (Männiste & Masso, 2020) and well in line with 
the Estonian public administration’s prevailing orientation towards efficiency (Kitsing, 
2011) and lean state (Sarapuu et al., 2015). 

The findings of III imply the importance of both broader structural factors and 
institutional variables in shaping the adoption of digital innovations. First, small states, 
such as Estonia, tend to be characterized (and largely defined) by financial and human 
resource limitations. Limited resources create a strong pressure for the public 
administration to prioritize, due to which the public administration’s scope of activities 
tends to be much more limited in smaller than in larger states (Sarapuu, 2010). Second, 
the case study points to previous institutional choices and path dependencies as a factor 
conditioning the adoption of (digital) innovations. In Estonia, the existence of the 
national data exchange layer X-tee since the beginning of the 2000s acts as an alternative 
to (although not a substitute for) OGD. The X-tee comprises a technical infrastructure but 
also a set of agreements and well-defined processes that facilitate interoperability 
between databases, allowing public sector organizations to meet their data needs by 
transferring data online via a secure infrastructure on the basis of agreements and 
authorizations. Since the X-tee has become widely used for data exchange within the 
public sector, public sector organizations have been reluctant to invest additional 
resources into publishing OGD on the national OGD portal or other open repositories 
where it would be available to anyone. Therefore, the X-tee, often regarded as one of 
the key pillars of Estonian e-government (Kalvet, 2012), interestingly turns out to be a 
barrier to the adoption of OGD (III). It is worth emphasizing that it is not the technical 
infrastructure as such that acts as a barrier but the way in which the habit of using the  
X-tee shapes public officials’ perception of the value and utility of adopting OGD. 

To a considerable extent, the challenges revealed in III and IV can be related to public 
sector actors’ inherent resistance to the ambition embedded in the idea of OGD to 
transform public governance practices and the relationship between governmental and 
non-governmental stakeholders. Janssen et al. (2012) argue that OGD drives the creation 
of an open government “in which the government acts as an open system and interacts 
with its environment” (Janssen et al., 2012). They state that by releasing data in open 
data formats, the government gives up control over the use of the data, creating a new 
situation where stakeholders external to the government become part of the data 
creation and processing system – stakeholders who stand “outside the organizational 
boundaries and outside the control of the hierarchy” (Janssen et al., 2012). 

The transformation from a closed to an open system has important implications on 
the management and governance of OGD initiatives. As open systems depend on 
unpredictable external factors, they cannot be managed through central planning and 
control the same way closed systems can (Janssen et al., 2012). Mergel et al. (2018) argue 
that open data practices require the adoption of new kinds of steering mechanisms to 
succeed: for example, governments may need to pay more attention to fostering internal 
innovation by ‘socializing’ open data initiatives across departmental silos, adopting agile 
and user-centric innovation approaches and demonstrating and communicating the 
public value of OGD-driven innovation within and outside the government. Moreover, 
Janssen et al. (2012), Mergel et al. (2018) as well as III, VII and IX reiterate the argument 
that focusing on data supply alone does not produce public value. In order to support the 
creation of public value out of OGD, governments need to take an active role in fostering 
the usage of OGD by external stakeholders – for example by creating infrastructures 
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(data portals, APIs) for the use of OGD, lowering usage barriers (Janssen et al., 2012), 
promoting the available datasets, engaging citizens (Mergel et al. 2018) and focusing on 
building stakeholder communities around open data (III, VII). 

The recent developments in the Estonian OGD landscape described in III and VII show 
how engaging civil society stakeholders in the implementation of the OGD policy may be 
a helpful first step in reorienting the focus from adopting policies and guidelines towards 
developing a functioning OGD ecosystem – an integrated system of open data providers, 
users and intermediaries, their interactions and interdependencies and the supporting 
infrastructure (Zuiderwijk, Janssen, et al., 2014). In 2018, the Estonian Ministry of 
Economic Affairs and Communications (the government body responsible for the 
national OGD policy) contracted Open Knowledge Estonia, a civil society organization, to 
help advance the provision and use of OGD in Estonia in the years 2018–2020. Even if the 
decision to engage an external partner was initially driven by human resource constraints 
in the public sector rather than the explicit goal of bringing new approaches into the OGD 
policy, the strategic partnership between government authorities and civil society has 
already yielded interesting outcomes. The joint project took an explicitly ecosystem-
driven approach with the aim to strengthen the core elements and feedback loops in the 
OGD ecosystem. As a result, the number of available OGD datasets has grown several 
times, the use of OGD has increased and communication between data providers, users 
and other OGD stakeholders has become more active both in online and offline channels 
(VII). This suggests that active work both with data supplier and user communities may 
be a way for breaking the vicious cycle of low provision, low use and low perceived 
benefits. However, as VII notes, emerging political priority has had an important role in 
facilitating the developments and shaping stakeholders’ positive perception of OGD.   
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6 The Once-Only Principle and Collaboration between Public 
Sector Organizations 
Unlike e-participation and OGD, the once-only principle (OOP) is a digital government 
concept that essentially aims to reduce interactions between citizens and governments. 
It is driven by the goal of designing user-centric public services and reducing the 
administrative burden of citizens and businesses when fulfilling government-imposed 
administrative requirements and consuming public services (Gallo et al., 2014). In order 
to reduce the administrative burden, public administrations aim to minimize the 
instances in which citizens and businesses need to provide data to the government. 
To this end, public administrations aim to replace requesting data from citizens with 
machine-to-machine data exchange and reuse of the data that has already been stored 
digitally in public sector databases, hence allowing citizens to provide data to the 
government “only once” (V, VI). By focusing on decreasing the number of direct contacts 
between citizens and public sector organizations, the OOP is a good example of how 
digital technologies can effectively reduce – and not increase – co-production between 
governments and citizens (Lember et al., 2019). 

At the same time, the OOP is very much a case of collaborative digital innovation since it 
heavily relies on close cooperation between public sector organizations (more rarely 
also private and non-governmental organizations who may hold certain data). In order 
to put the OOP into practice, various organizations need to collaborate to develop 
technical, semantic, organizational and legal interoperability (European Commission, 
2017). Ensuring technical interoperability requires adopting common technical 
specifications and building infrastructures that enable linking systems to securely 
exchange data between information systems. Ensuring semantic interoperability 
requires agreeing on common data formats and developing vocabularies to allow the 
communicating systems to understand the meaning of the data in the same way. 
Organizational interoperability involves aligning and integrating the business processes 
of various organizations and setting up new processes to enable cross-organizational 
(and cross-border) data exchange. Legal interoperability means the need to align the 
data sharing conditions and legal frameworks of different jurisdictions to legally allow 
data sharing between various parties; this becomes particularly important in 
cross-border data sharing. Lastly, organizations need to collaborate to develop user 
interfaces to provide “once-only”-based digital public services in a joined-up manner. 
Increased alignment and interaction between public sector organizations thus serves as a 
mechanism for minimizing direct interaction with citizens and other types of public service 
consumers, such as businesses. 

Although the OOP is not yet a widespread practice in European countries (Cave et al., 
2017; Gallo et al., 2014), the European Commission has recently taken major policy steps 
to promote and adopt the OOP at the European level with the aim of developing 
cross-border e-government services for European citizens and businesses (V). As an 
important milestone, the European Commission and 21 European countries launched a 
large-scale European interoperability initiative – The Once-Only Principle Project (TOOP) – 
in 2017. TOOP aims to enable a European-wide OOP by developing a federated 
technical architecture that is able to interconnect databases and data exchange layers in 
different countries. The project also runs pilots to technically test data exchange 
between different countries in three domains (business mobility, e-procurement and 
online maritime certificates; see Krimmer et al. (2017) for more information on the
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pilots). Since cross-border OOP is an emerging concept that has not yet been widely 
discussed in literature, a survey and focus groups conducted with the public sector 
officials involved in the TOOP piloting exercises provided valuable empirical information 
for this thesis on policy-makers’ perceptions of the enablers and barriers of the OOP in 
Europe6.. 

The study of the TOOP pilots found that the adoption of the OOP at a cross-border 
scale is not a high priority in most countries, even those that are among the frontrunners 
in applying the OOP within their national public administrations (V). One of the main 
drivers of cross-border data exchange was seen in the expected benefits of the OOP for 
citizens and public administrations: the participating public officials expected the OOP to 
lead to administrative simplification for citizens and businesses, as well as improved 
public service quality, administrative efficiency and better public governance on the 
government’s side (VI). However, because the OOP is not yet a reality at the European 
level, the lack of evidence of these benefits was viewed as a barrier to the widespread 
adoption of the OOP by public sector organizations and countries beyond the early 
champions involved in TOOP. The second most important driver was perceived to be 
legal obligation:  many participants shared the view that setting up a national – or 
European-level – legal obligation to implement the OOP would act as a crucial driver in 
pressuring countries to adopt the OOP, even in the absence of clearly perceived benefits 
(V). Some also saw prior experience in implementing the OOP at the national level as a 
driver of public administrations’ interest in data sharing and reuse at the cross-border 
level.  

Apart from the few enablers and drivers, the study yielded a long list of perceived 
barriers, which are summarized in Table 6. The key barriers concern the perceived legal 
impediments to cross-border data sharing, resource constraints and the cost and 
complexity of developing technical and organizational interoperability. Compared to 
barriers that commonly affect the implementation of the OOP at the national level (Gallo 
et al., 2014), the barriers are rather similar in a cross-border setting, pertaining to privacy 
and data sharing constraints, implementation costs, departmental silos and the scope of 
changes required in organizations and working practices. However, participants 
suggested that in the case of cross-border data sharing, the barriers are more 
pronounced. The cross-border implementation of the OOP requires alignment between 
a number of organizations and the consolidation of processes and policies that have so 
far been implemented in a highly heterogeneous manner. The presence of 
heterogeneous ICT systems, data handling systems, service provision processes, OOP 
policies and regulations in various organizations and various countries generates 
complexity that is simply more difficult to manage. As previous research has suggested, 
the complexity “appears to increase proportionally with the number of boundaries 
crossed, the number and type of information resources to be shared, and the number of 
technical and organizational processes to be changed or integrated” (Pardo et al., 2010). 
Therefore, the adoption of the OOP at the European level is a highly complex process 
where a number of stakeholders need to change a number of systems and processes in 
order to move towards a shared goal. 

6 Since the pilots had not yet started at the time of data collection, the research was limited to the 
perceived enablers and barriers and not the enablers and barriers that actually affected the piloting 
process – the latter could only be established after the end of the pilot implementation period. See 
V for more information on the methodological approach and limitations. 
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Table 6. Barriers to cross-border OOP (based on V) 

Stakeholders Organizational, 
institutional 

Legal Technology, 
interoperability 

Lack of OOP 
awareness 
Unclear 
perceived 
benefits of the 
OOP 
Unclear 
motivation to 
adopt the OOP 
Caution about 
cross-border 
data sharing 

Organizational silos 
Complexity of 
organizational change 
Resource limitations 
Cultural resistance 
Lack of political 
priority 

Legal restrictions on 
data sharing 
Data protection and 
confidentiality 
requirements 
Absence of legal 
basis for cross-
border OOP 
Lacking legal validity 
of evidence 
exchanged  

Heterogeneous ICT 
systems 
Heterogeneous data 
handling approaches 
Legacy systems 
Data fragmentation 
Differences in data 
quality 
Limited availability of 
digital data 

One issue that became evident in the qualitative survey and reemerged in the TOOP 
focus groups was the question of public administrations’ motivation to invest their 
resources in adopting the OOP at a cross-border level. Participants reported only 
lukewarm political interest in their countries in cross-border interoperability, especially 
in light of many countries still struggling with data sharing within their national or federal 
public administration. Lacking political priority, in turn, was viewed as negatively 
affecting public sector organizations’ motivation to invest in enabling cross-border OOP. 
As with e-participation and OGD, the results of V point to a kind of a self-reinforcing 
‘vicious circle’ between low political interest, limited adoption and lacking evidence of 
benefits, which creates doubts about whether the benefits exist at all. This is summarized 
in Figure 6. 

Figure 6. Vicious circle of OOP adoption at the cross-border level (source: author) 

Stakeholders involved in TOOP suggested that weak political interest can best be 
increased by showcasing empirical success stories that are able to demonstrate the 
actual benefits of cross-border integration. However, they noted that in the absence of 
empirical evidence, political priority at the national level can also be pushed by 
introducing an EU-level legal obligation to apply the OOP in cross-border administrative 
transactions (V). In this context, the European Commission’s leadership was perceived to 
be crucial in promoting the OOP and providing financial and political incentives for 
developing interoperability at the European level. 
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The question of organizational and political motivation for cross-organizational and 
cross-border collaboration can perhaps be further illuminated by examining the adoption 
of the OOP in Estonia within and beyond the country borders. The Estonian government 
started working on enabling national-level public sector data reuse already at the end of 
the 1990s. To facilitate data sharing, a standardized national data exchange 
infrastructure, the X-tee, was developed at the beginning of the 2000s, which would later 
constitute the core enabler of adhering to the OOP in public service provision. Previous 
studies have found that the Estonian government’s efforts to develop national-level 
interoperability were not driven by the goal of administrative simplification for citizens – 
“once-only” data collection had not yet even emerged as a principle (Puusaar, 2019). 

According to Puusaar (2019), information integration in the public sector was driven, 
above all, by the chronic scarcity of financial resources in the Estonian public 
administration, which created strong incentives for cutting costs, reducing the 
inefficiencies related to duplicate data collection and reducing the transaction costs 
involved in setting up numerous bilateral data exchange agreements between 
organizations. Other drivers included previous data security incidents, which created a 
demand for secure data exchange and a wish to reduce the confusion related to the same 
data being stored in different databases in different points in time. The main incentives 
for data sharing and collaboration between public sector organizations were thus 
grounded in the public officials’ practical need for secure and efficient data exchange to 
meet their organizations’ needs, whereas the provision of better services to citizens and 
companies was hardly on anyone’s mind at the time. 

Despite the X-tee now being promoted as an Estonian e-government success story 
(Kattel & Mergel, 2019), it initially also met resistance from public officials due to limited 
understanding of its benefits, officials’ reluctance to change their work routines and fears 
of possible errors in data being exposed to other organizations and citizens (Puusaar, 
2019). However, the resistance gradually decreased due to facilitating factors, in particular 
active coordination and promotion, continuous technical improvement of the system, 
prototyping and piloting that demonstrated the system’s usefulness, and high level 
of political support, which largely emerged from the ruling politicians’ shared 
ICT-enthusiasm and prioritization of cost-efficiency (Puusaar, 2019).The implementation 
of X-tee in Estonia thus demonstrates, first, the role of the needs and preferences of 
public officials and organizations as a driver of innovation and, second, the importance 
of political interest in facilitating widespread innovation acceptance. Furthermore, 
the case also points to possible drivers of political interest. In this case, the drivers were 
not only related to political leaders’ values and attitudes (enthusiasm about ICT) but also 
pragmatic interests (saving costs). 

Has political interest been as high in cross-border data sharing? Not universally. While 
Estonia has actively promoted and championed setting up cross-border data exchange 
with the neighboring Finland (“Estonia to export its Data Exchange Layer X-Road to 
Finland,” 2013; Pau, 2015), political interest in European-level data exchange has been 
slightly more limited. In the survey of the TOOP pilots, the participating Estonian public 
sector organizations described the political priority of European-level OOP as 
“moderate” in Estonia. In fact, the respondents did not view cross-border integration as 
much of a political issue at all, emphasizing practical need as the key driver of interest in 
this context: “Practical implementations always depend on the use case. Implementing 
OOP (meaning exchanging data between organisations) is not an end in itself but a tool 
to save on costs, provide a better user experience on public services and to fulfil 
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government tasks better.” The respondents stressed that the practical need for the OOP 
is the clearest in sectors that are the most affected by cross-border mobility, such as 
transport, energy, studying abroad, and so on. In short, the main trigger of interest and 
investment in cross-border collaboration seems to be organizations’ perceived need for 
sharing data with particular countries or organizations. This need, in turn, is related to 
cross-border mobility flows of citizens and companies between particular countries 
(Cave et al., 2017) and the overall level of international linkages within a particular sector. 
This could perhaps provide possible explanations as to why Estonia is leading the TOOP 
cross-border data sharing exercise in the maritime domain but has not joined the pilots 
related to exchanging company data between European public administrations. 

Another factor that distinguishes Estonia’s bilateral data sharing initiative with Finland 
from the European-level initiative is the technical interoperability solution used in either 
case. Both Estonia and Finland already use solutions based on the X-Road technology for 
cross-organizational data exchange at the national level. As the data exchange between 
Estonia and Finland is being developed upon the same technical infrastructure (X-Road 
History, n.d.), cross-border integration with Finland only requires minimal adjustments 
from Estonian public sector organizations and almost no additional technical 
investments. At the same time, the European-level data exchange within TOOP relies on 
a different set of digital service infrastructures, which are not used in internal 
interactions within the Estonian public administration. 
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7 Explaining the Challenges 
The findings discussed in Sections 4–6 imply that the adoption of collaborative digital 
government concepts such as e-participation, open government data and the once-only 
principle has not been a smooth sailing for public administrations. Based on the 
experience of Estonia, but also several other European countries, all initiatives have 
faced hurdles, and all have been subject to the influence of a complex set of factors 
internal and external to public sector organizations.  

While I demonstrated the complexities involved in the adoption of e-participation at 
the level of one particular project, II suggested that the challenges are not specific to that 
one initiative but have been present in most e-participation initiatives in Estonia. In light 
of institutional theories, the challenges uncovered in I and II could be interpreted as 
stemming from the pressure to change that the concept of e-participation puts on the 
public sector, which conflicts with organizational resistance and public governance 
institutions’ disposition to maintain the status quo. The institutionalization of  
e-participation as an integral part of the policy-making process would not only require 
changes in public organizations’ work processes (which itself is complicated) but also 
adopting a different view of the process of policy-making and the roles of governments 
and citizens in it. Moreover, barriers are also there on the citizens’ side – despite the 
provision of online participation opportunities by governments, citizens’ interest in 
engaging in a digitally mediated dialogue with the government has been mostly 
lukewarm so far (I). The findings suggest that this is related to the novelty of the practice 
of collaborative policy-making for both public officials and citizens as well as 
stakeholders’ uncertainty about the impact of e-participation in contrast to the perceived 
effort involved. 

Similar barriers have affected the adoption and institutionalization of OGD. This can 
be concluded both from studies of stakeholders’ perceptions of OGD covering several 
countries (IV) and the case study of OGD in Estonia discussed in III and VII. Despite 
international organizations’ and community movements’ pressure to open up public 
sector data to foster democratic transparency and socio-economic development, 
impediments to the supply and use of OGD exist even in countries that are considered 
technologically advanced (III, IV). One of the central issues is related to stakeholders’ 
perceptions of the value of OGD (IV). Turning government information into open, 
reusable, human-understandable and machine-processable datasets is associated with 
high costs in terms of technical work and legal compliance. These costs need to be borne 
immediately, while the economic and social benefits of open data will often only 
manifest in the future, with no certainty that the benefits will outweigh the costs.  

VII–IX state that the value of OGD does not lie in releasing open data as such but in 
value-generating services and applications built on top of the data. Furthermore, the 
open nature of OGD enables and stimulates the co-creation of OGD-driven services, 
giving any actor within or outside the public sector the opportunity to generate ideas  
for new services to respond to societal needs or participate in their development  
in collaboration with other stakeholders (VIII, IX). In this co-creation process,  
the government’s role can be limited to that of a data provider, but it can also extend to 
active collaboration with non-governmental stakeholders. The research underlying this 
thesis shows that both OGD and co-creation are new concepts whose value is still poorly 
understood in the public sector. Due to this, both face resistance and perceptual barriers, 
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which add up when it comes to embracing the co-creation of OGD-driven public services 
as a new way in which public services could be created. 

Despite its slightly different nature and its focus on government-to-government 
collaboration, the implementation of the OOP in European countries has met the same 
kind of challenges. Apart from specific legal and technical hurdles that arise from the 
difficulty of harmonizing heterogenous data management systems and approaches, 
many of the barriers to adopting the OOP at the European level seem to boil down to the 
perceived high costs of interoperability, integration and inter-organizational 
collaboration vis-à-vis the unclear benefits of cross-border OOP for citizens and public 
administrations. Public officials from a number of European countries regard the current 
lack of evidence of the benefits of cross-border OOP as one of the causes of governments’ 
reluctancy to invest resources in cross-border data exchange (V). They suggest that  
high-level political interest in cross-border OOP could be created by two main 
mechanisms: empirical demonstration of the benefits or top-down legal obligation at the 
EU level. As long as these drivers are not present, the priority of cross-border OOP 
remains low, which in turn hinders its empirical implementation and, hence, prevents 
the emergence of more empirical evidence of the benefits.  

Such self-reinforcing negative feedback loops or ‘vicious circles’ appeared in all three 
types of collaborative digital government innovations explored in this thesis –  
e-participation, OGD and the OOP. These start from the unclear perceived benefits of the 
innovation in the eyes of the stakeholders in a position to implement it. An unclear value 
proposition leads to low political interest in the innovation, which leads to little or no 
resources being allocated to implementing the innovation. This in turn prevents the 
generation of benefits and fuels further doubts about the value of the innovation. Such 
vicious circles can be discerned at several levels – project (I), country (III) and broader 
studies of stakeholders’ perceptions of digital government innovations (e.g. IV–VI).  
In a way we thus see public sector actors performing a sort of a cost-benefit calculation 
in determining their response to public sector innovations. However, just as institutional 
frameworks suggest, this calculation is based on stakeholders’ subjective perceptions of 
the costs and benefits within the constraints of their bounded rationality and on their 
perceptions of what is appropriate and fitting in the given institutional context. In other 
words, actors’ behavior regarding the adoption and institutionalization of innovations 
seems to be shaped both by the logic of consequence and logic of appropriateness. Three 
brief examples about Estonia serve to illustrate this proposition.  

First, as discussed in I and II, Estonia’s very first e-participation portal TOM was 
launched in 2001 but declared a failure barely a couple of years later. TOM provided 
citizens the opportunity to submit spontaneous policy ideas to the government but soon 
became criticized for the low quality of the proposed ideas, which policy-makers 
regarded as unusable in their work (I, II). Despite the perceived failure of TOM,  
a deliberate choice was made in 2007–2008 to maintain its crowdsourcing function in its 
successor Osale.ee. The reason for continuing a practice of dubious utility was not based 
on a rational assessment of the costs and benefits involved but the government’s wish 
to avoid implying that citizens’ ideas were not welcome any more (I). This e-participation 
opportunity still exists in 2020 despite having had no impact on policy decisions.  
The choice to keep it alive can therefore be associated with the logic of appropriateness 
and the cultural norms shaping public administration in Estonia: at the time of making 
the decision, regular citizen engagement had not yet become institutionalized in practice 
but was already recognized as a legitimate policy-making principle (I).  
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The second example regards the adoption of OGD in Estonia. As a response to 
international policy pressures and civil society demand, a policy framework and basic 
infrastructure for publishing OGD was developed between 2012–2014. However, this 
was followed by a long period of extremely limited data publication activity and public 
organizations’ lack of compliance with the adopted rules (III). As discussed in Section 5, 
this can be attributed to the low perceived value of publishing OGD as opposed to the 
perceived costs involved, but also to Estonia’s previous choices regarding its digital 
government architecture, which relied on the national data exchange infrastructure  
X-tee. In the case of OGD, we could posit that Estonian public sector actors’ decisions 
have been shaped by a mix of rationales – the norm-based decision to adopt OGD as a 
principle, the path dependency related to the existing digital government infrastructure 
and the more rational calculation of the costs and benefits involved in publishing OGD 
and interacting with data users. At the same time, the perception of costs and benefits 
itself has likely been shaped by historical choices (existing digital infrastructure) and 
cultural norms (efficiency orientation) prevailing in public administration (III). 

The third example concerns Estonia’s choices regarding the application of the  
once-only principle in cross-border e-government services. Section 6 discussed how 
Estonian public sector organizations and politicians have actively worked to promote 
cross-border data exchange with Estonia’s neighbor Finland but taken a more modest 
role in advocating for data exchange at the European level within interoperability 
initiatives such as TOOP. The different level of interest may, among other possible 
causes, be explained by Estonia’s high level of cross-border mobility with Finland, which 
clearly increases the perceived value of data exchange with Finland compared to other 
countries. The difference may also relate to the fact that the data exchange initiative 
with Finland uses the X-Road technology, which is native to Estonia and widely used in 
the daily work of public sector organizations, while European-level data exchange would 
require adopting a different set of architectural building blocks that are not commonly 
used in Estonia. This suggests that both path dependency and the perceived cost-benefit 
ratio of engaging in cross-border collaboration have had a role in shaping the public 
administration’s decisions. However, regardless of the lower political priority of  
cross-European data exchange, the Estonian government has still decided to participate 
in European-level OOP initiatives such as TOOP. One might ask, could the decision to be 
involved be related to the perceived normative implications of Estonia’s image as a 
leading digital government in Europe – noblesse oblige? The importance of the logic of 
appropriateness for small states has also been highlighted in previous studies. For example, 
Sarapuu (2010) suggests that due to the specific characteristics of small states, the 
influence of values and informal structures may have a bigger explanatory power of 
political-administrative choices in small states than the logic of consequence. 

The findings of this thesis point to the value of contemporary neo-institutional 
approaches in providing useful guidance for understanding the challenges of digital 
government innovation. Models integrating insights from several streams of 
institutionalist literature, such as the integrated model of institutional change proposed 
by Köning (2016), are particularly useful for at least two reasons. First, they provide 
plausible explanations to the logic of public sector actors’ decisions and behavior and 
suggest that different logics can and do intertwine in practice due to the power of both 
ideas and interests over actors’ behavior. Second, their value lies in their focus on the 
process whereby institutional change takes place and the due consideration they give to 
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the endogenous and exogenous context of public governance institutions in 
understanding how the process unfolds.  

This brings us to an important proposition that often seems to be neglected in digital 
government literature: digital technology-driven innovations do not have an immediate 
impact on institutional change. Despite our tendency to expect digital technology to 
transform organizations and institutions, new technologies could be regarded as a driver 
of innovation and a potential trigger of institutional transformation. However, their 
eventual impact is mediated by the existing context, the institutional environment and 
the ideas, beliefs, preferences and interests of key stakeholders (politicians, top officials, 
idea champions) who have the power to change public governance institutions. In short, 
institutional change only occurs if the opinions and ideas prevailing among the actors 
operating within the institutional context propel them to support the change and if the 
preferences of powerful actors stimulate them to actively work for implementing the 
change. In fact, the discussion of the e-participation project Osale.ee in Section 4 showed 
that a similar mechanism can also be witnessed at the level of an individual innovative 
initiative – the institutionalization of a technology-driven public sector innovation could 
be described as a function of how contextual enablers and barriers interact with 
stakeholders’ perceptions and preferences and the actions of powerful actors.  

In this light, collaborative digital government initiatives, i.e. digitally driven 
innovations of public governance that presume close collaboration between different 
types of stakeholders, are especially challenging because they seek substantial change in 
existing institutions, power relations and public governance structures. As these pertain 
to the core characteristics and tasks of public administration, such initiatives are likely to 
face institutional constraints and resistance from those holding power. When analyzing 
the implementation of collaborative digital government innovations, it is therefore 
important to distinguish between the emergence and adoption of innovative ideas and 
their eventual institutionalization in public governance practices. The former has happened 
in public administrations all over the world at a relatively rapid pace. The latter, however, 
is a much slower process. The findings of this thesis give no reason to expect that the 
basic logic of institutional change would be somehow fundamentally different for public 
sector innovations of digital vs. ‘analog’ nature – there does not seem to be a shortcut 
around the complexities involved. 

What, then, would be needed to develop a more realistic outlook on collaborative 
digital government innovations? This thesis argues that digital innovations could be 
conceptualized as processes of institutional innovation, characterized by unavoidable 
uncertainty and high susceptibility to the influence of contextual drivers and barriers. 
Due to being implemented in a context of bounded rationality and imperfect information, 
uncertainty about the context and outcomes of digital government innovations is built 
into their very essence. Strategies of implementing digital government innovations 
therefore need to take this uncertainty explicitly into account. In this regard, an 
incremental approach to implementing and testing out collaborative digital government 
concepts seems to be a more reasonable strategy than expecting fundamental changes 
to happen just by way of introducing a new technological solution in a public sector 
organization. Instead of regarding launching a new e-participation system, open data 
portal or data exchange infrastructure as the goal of digital government innovation, 
actors leading the innovation could see this as the first step. 

The institutionalization and diffusion of digital government innovations requires 
changes in government practice. Due to this, innovation managers should develop good 
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awareness of the context in which new practices are expected to take root. They should 
foremost focus on fostering ideational change and relationships among key stakeholders, 
in particular between advocates of new ideas and those in control of actual institutional 
change. According to Meijer (2015), few stakeholders are motivated by technological 
innovation as such – in order to increase public officials’ and citizens’ interest in  
e-government innovations, innovations should be foremost framed in terms of their 
contribution to society and practical value for officials’ daily work. The focus on 
ideational change and forming new stakeholder relations could help develop feedback 
mechanisms that allow different stakeholders to better understand each other’s 
positions, needs and limitations and slowly prepare the ground for changes in the 
preferences of powerful actors. This may – but will not necessarily – induce actual 
institutional change. 

A stakeholder-centric perspective on digital government innovation could also help 
turn around the ‘vicious circles’ examined above. The metaphor of a ‘vicious circle’ is not 
meant to imply that the negative feedback loops are impossible to stop but that reversing 
them may require deliberate action and addressing the underlying problem from several 
angles at once. For example, the action research intervention discussed in VII tried to 
invigorate Estonia’s OGD ecosystem by simultaneously working with data providers and 
users and explicitly focusing on fostering communication between the variety of 
stakeholders in the OGD ecosystem. While building a strong ecosystem is a long process, 
the first results show some progress both in terms of the supply and use of OGD (VII). 

Nevertheless, there is no escaping the role of coordinators, facilitators, innovation 
champions and political leaders. What the results of I–VII suggest is that any technology-
driven change requires strong political and administrative will, active innovation 
management and active coordination of stakeholder communities. In case of public 
administrators’ limited interest in innovation, non-governmental stakeholders and 
international organizations can act as a source of pressure in the innovation adoption 
phase (III–VII). However, based on the cases studied in this thesis, there is no evidence 
to propose that without eventual buy-in from public administrators and politicians there 
would be a way for external stakeholders to transform public governance institutions 
from the outside. 
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8 Conclusions and Implications 
The thesis posed three research questions about collaborative digital government:  
1) What challenges have collaborative digital government innovations (e-participation, 
OGD and the OOP) faced so far?; 2) How do different barriers and enablers affect 
collaborative digital government innovations?; 3) Why is it difficult to institutionalize 
collaborative digital government innovations? 

A simplified answer to the first question can be given in three parts. First, attempts to 
adopt collaborative digital government initiatives have been made in many parts of the 
world, but in many cases these innovations have not yet been fully embraced and 
institutionalized as public governance practices. Second, such initiatives have faced 
manifold challenges, which have to do with the complexities of technology 
implementation, public sector innovation and collaboration between different types of 
stakeholders. Third, the results have varied in different contexts, but the challenges often 
seem to boil down to public sector actors’ limited interest in change in light of unclear 
benefits and high perceived effort involved in the innovation. 

Regarding the second question, this thesis sought to develop a better understanding 
of the factors that influence the implementation of collaborative digital government 
innovations by examining three types of public sector innovations, all driven by digital 
technologies and involving a collaborative element. The thesis found that collaborative 
digital government initiatives are subject to the influence of a number of factors in their 
context. These factors are related to technology and innovation, stakeholders 
(characteristics, beliefs and behavior of public officials and citizens), organizational and 
institutional context, public sector particularities, and developments in the broader 
environment. While some of the factors (e.g. innovation championship, political will or 
favorable regulatory environment) serve as drivers and enablers of innovation, many 
others (e.g. stakeholders’ beliefs, organizational resistance to change, resource 
limitations) tend to pose constraints and barriers to the adoption and institutionalization 
of innovative public governance practices. Whereas differences exist in the factors that 
affect e-participation, OGD and the OOP, the results suggest that some of the common 
barriers are connected to the stakeholder multiplicity, multi-rationality and other specific 
characteristics of the public sector, complexity of organizational change, cultural 
resistance, lack of incentives and limited political interest in adopting new practices. 

Coming to the third research question, the institutionalization of collaborative digital 
government initiatives seems to be challenging because such initiatives seek to alter 
public governance institutions, structures and power relations. As these pertain to the 
core characteristics and tasks of the public sector, they face institutional constraints and 
resistance from actors who benefit from the existing power structures. Compared along 
the degree of change to existing public governance practices and power relations, the 
OOP seems to entail the fewest changes, as public sector organizations remain in the 
familiar role of service providers and citizens in the role of service users. E-participation 
requires both governments and citizens to learn new roles and interaction practices. OGD 
lies somewhere in between, depending on whether the government puts itself in the 
more familiar role of data provider or becomes an active co-creator of OGD-driven 
services in collaboration with citizens, which constitutes a more substantial change to 
public sector organizations’ work practices. In both cases, citizens need to assume the 
previously unfamiliar role of service co-creators. Despite the differences between 
different types of collaborative digital government innovations, their institutionalization 
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follows a similar process – the findings suggest that transformational change only 
happens if the ideas and interests of powerful actors drive them to actively support the 
innovation.  

This thesis aims to make a contribution to digital government literature by linking 
research on e-participation, OGD and the OOP to broader discussions about public sector 
innovation and institutional change in the public administration field. The individual 
publications that form the core of the thesis have, to a large extent, made use of the 
research findings from specialized literature of e-participation, OGD and the OOP. This 
specialized literature has been useful in helping to understand the barriers and 
challenges that commonly occur in the three domains. However, what digital 
government literature often lacks is explanations as to why these challenges exist and 
what it is about collaborative digital government innovation that makes its 
implementation complicated in practice. The thesis argues that the institutional 
frameworks commonly employed in the public administration field – especially more 
recent accounts that combine insights from different streams of institutionalism – 
provide a useful generic framework for understanding the mechanisms and dynamics of 
change in the public sector. An institutionalist perspective on digital government 
innovation allows us to take a step further from identifying the barriers to particular 
digital government concepts and develop analytical propositions about the underlying 
challenges of collaborative digital government innovation and the limitations of 
technology-driven change. The findings of this thesis could thus be summarized as six 
propositions: 

1. Digital technology serves as a driver of public governance innovations, which 
may trigger institutional change. However, digital technology driven innovations 
do not have an immediate impact on institutional change. Their impact is always 
mediated by the existing institutional context and the ideas, beliefs, preferences 
and interests of stakeholders who have the power to change institutions.

2. Collaborative digital government innovations should not be conceptualized as 
ICT projects with a fixed timeframe and end result. Instead, they could be 
regarded as longer processes of institutional innovation and adaptation, 
characterized by uncertainty and susceptibility to the influence of context.

3. When analyzing the implementation of collaborative digital government 
innovations, it is therefore important to distinguish between the initial adoption 
of technology-driven innovations and their eventual institutionalization in 
public governance practices.

4. Since collaborative digital government innovations seek to change existing 
public governance institutions, practices and power relations, their 
institutionalization is likely to face challenges and resistance from stakeholders.

5. Public sector actors’ response to innovations seems to be shaped by a mix of 
self-interested cost-benefit calculations and institutional influences, including 
stakeholders’ norms and ideas, perceptions of the value of the innovation, 
previous institutional choices and path dependencies. Therefore, understanding 
how and why digital technologies can transform public governance requires 
research to focus on studying the behavior of people and organizations and the 
formation of political preferences around digital innovations.

6. The novelty, uncertainty and lack of demonstrated benefits that are 
characteristic to collaborative digital government innovations may lead public 
sector actors to give more importance to the costs and efforts involved in
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innovation, which need to be carried here and now, while potentially 
underestimating the benefits, which may only appear in the future. This can 
become a source of the so-called ‘vicious circles’ where the lack of evidence of 
the innovation’s benefits leads to low political interest in implementing the 
innovation, which further hinders the generation of benefits. 

These propositions could also inform future research agendas. The results of this 
thesis clearly point to the value of strengthening the analytical base of digital government 
literature by grounding it more firmly in the public sector specific constructs and 
frameworks present in public administration literature. For example, in order to 
understand how digital government innovations get adopted, it could be useful to 
research how individual public sector actors at different levels make decisions about 
innovative ideas that challenge the status quo: what rationales and contextual influences 
drive their decisions? Attention could also be devoted to studying how political will is 
formed around digital government innovations: what forces shape political attitudes to 
digital government initiatives that involve citizen participation, co-creation or 
collaboration with different types of stakeholders? How do these forces differ in different 
organizational, national, cultural and temporal contexts? 

Another set of interesting research questions concerns the process of innovation 
adoption and institutionalization in the public sector. This thesis discussed the 
interaction between digital government innovations and public governance institutions 
at a general level. Future research could examine how processes of innovation adoption 
and institutional change unfold at the level of a single department, a public sector 
organization or a public administration. Empirical studies of these processes at the micro 
and meso levels could potentially result in the development of more sophisticated 
process-centric analytical models of institutional change. 

Lastly, the findings of this thesis raise the question: What kind of management and 
coordination processes could support an effective institutionalization of innovative 
public governance practices? Questions that could drive further research include but are 
not limited to the following: What strategies could be implemented to best account for 
the contextual barriers and capitalize on the contextual drivers of change? How can 
innovation managers build functioning stakeholder communities and innovation 
ecosystems around collaborative digital government initiatives? What factors help 
generate mutual trust between public governance stakeholders and reduce fears related 
to changes in the existing constellations of power? 

Based on the results of this thesis, some recommendations could also be given to 
digital government practitioners for steering collaborative digital government 
innovations. First, it may be reasonable to abandon a project-centric view on digital 
government innovations and manage such initiatives as incremental processes of 
learning and institutional change. This means acknowledging the uncertainty involved in 
the process and being ready to constantly adapt the approach to changing circumstances 
and feedback from stakeholders. Second, to support the institutionalization of innovative 
public governance practices, digital government practitioners’ focus should shift from 
designing the perfect technological tool towards understanding the needs, ideas and 
preferences of stakeholders who can influence the institutionalization of novel practices. 
A large part of the public sector’s resistance to new collaborative forms of policy-making 
and public service provision could be attributed to the level of change that these new 
forms seek to bring about in norms, practices and power relations. Therefore, innovation 
managers could take particular care when addressing stakeholders’ fears of change.  
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This may require a step-by-step approach to building more trusting relationships 
between stakeholders with limited previous collaboration experience.  

The cases discussed in this thesis suggest several ways for fostering stakeholder 
relationships, which may be worth testing in other contexts. In the e-participation field, 
this could be done, for example, by involving citizens and representatives of  
non-governmental interest groups in the design of e-participation initiatives from the 
very first steps and adopting an incremental approach to developing e-participation 
platforms (I). Instead of attempting to build an e-participation tool fit for all purposes, 
the development of e-participation tools should rather be designed as a modular and 
piecemeal process of trial and error, learning and adaptation. First steps towards 
cooperation between public administration and non-governmental stakeholders could 
be taken through initiating fixed-term collaboration projects with community 
organizations. This has worked, for example, as a way of involving civil society in the 
implementation of the national open data policy in Estonia (III, VII).  

Estonia’s experience in the area of OGD also highlights the value of creating common 
discussion spaces between data providers and users (VII). Using existing platforms such 
as GitHub, users and developers could suggest improvements to the functions of OGD 
portals, request specific datasets from public sector organizations (III) or help co-create 
user requirements for pilot services using OGD (VIII, IX). These could be supplemented 
by face-to-face stakeholder meetings to foster mutual interactions and learning (VII). 

Collaborations could also be nurtured through conducting pilot projects. In the 
domain of cross-border data exchange, the TOOP project has been able to bring together 
innovation champions and is hoped to demonstrate first tangible results to attract 
further adoption (V, VI). Initial funding to such pilots from bodies such as the European 
Commission could help mitigate the risks for early adopters and reduce the costs for 
public sector organizations who might otherwise be reluctant to invest in innovations 
with unknown results. Above all, however, it is important to give time for new modes of 
collaboration to gradually take shape. 

In conclusion, what do the challenges – as well as the small successes – discussed in 
this thesis tell us about the current state of collaborative digital government in 2020? 
Governments have indeed made efforts to open up government information and public 
governance processes for scrutiny and input from external stakeholders. There is indeed 
a lot more of e-government in various shapes and sizes. However, transformational 
changes in public governance and stakeholder relationships have not yet happened, at 
least on a substantial scale. 

This thesis suggests that in order to understand why digital technologies have not had 
the hoped-for impact on public governance, we need to start from analyzing the role of 
technology in digital government innovation. The availability of a new technology may 
indeed act as a driver of innovation, but the institutionalization of technology-driven 
innovations is always mediated by the existing context and the ideas, beliefs, preferences 
and interests of the stakeholders holding the power of institutional change. Hence, in 
order for the adoption of digital innovations to lead to more open and collaborative 
public governance, both favorable context and powerful actors’ support to change are 
needed. Since collaborative digital government innovations often seek to reshape 
existing patterns of interaction and power relations, the question how digital technology 
can lead to transformations in public governance warrants taking more interest in the 
behavior of people and organizations and the formation of political preferences around 
digital innovations in particular institutional contexts. 
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Abstract 

Challenges of Collaborative Digital Government:  
e-Participation, Open Government Data and Cross-Border 
Interoperability 
The evolution of information and communication technologies (ICTs) and public 
administration paradigms such as New Public Governance or Digital-era Governance 
have given way to expectations that new technologies would somehow naturally make 
public service creation and policy-making more collaborative and open towards input 
from external stakeholders. However, empirical studies suggest that the development of 
innovative forms of public governance and new kinds of relationships between public 
governance stakeholders has not happened at the expected pace. This thesis seeks to 
explore and explain the discrepancy between the expectations and empirical realities.  
As digital government research has so far shown more interest in the potential than the 
actual outcomes of using ICTs in public administration, this dissertation contributes to a 
small stream of digital government research interested in studying the challenges and 
barriers that affect the implementation of novel digital government initiatives. 

Based on nine peer-reviewed research publications, this thesis brings additional 
empirical and theoretical insights into our understanding of digital technology-driven 
innovation in public governance. It does so by examining different types of collaborative 
digital government innovations, i.e. initiatives using novel digital technologies with the 
aim to introduce new collaborative models of public policy-making and public service 
creation. The thesis focuses on three types in particular: 1) e-participation – the creation 
of new collaborative online spaces with the goal of enabling citizens and interest groups 
to participate in co-designing public policy; 2) open government data (OGD) – the 
publication of public sector information in the form of openly accessible and reusable 
datasets, which allows the public to co-create data-driven services that provide 
commercial or public value; and 3) the once-only principle (OOP) – reducing the 
administrative burden for citizens and companies through interoperability, collaboration 
and data sharing between public sector organizations. Building on research in these three 
streams, the thesis examines three main research questions: 

1. What challenges have collaborative digital government innovations faced so far? 
2. How do different barriers and enablers affect collaborative digital government 

innovations?  
3. Why is it difficult to institutionalize collaborative digital government 

innovations? 
Due to the nature of the research questions, the dissertation applies a qualitative 

research approach mostly based on case studies, qualitative surveys among experts and 
practitioners and, in one case, action research. The research findings show that despite 
many countries’ attempts to adopt collaborative digital government concepts such as  
e-participation, OGD or the OOP, these innovations have often not yet been 
institutionalized as common public governance practice. Collaborative digital 
government innovations tend to face manifold challenges and are subject to the 
influence of a number of factors related to technology, stakeholders, organizational and 
institutional context, public sector particularities and forces in the broader environment. 
While some of them serve as enablers, others tend to pose barriers to the adoption and 
institutionalization of innovative public governance practices. The results suggest that 



68 

some of the common barriers relate to the specific characteristics of the public sector, 
complexity of organizational change, cultural resistance, lack of incentives to adopt new 
practices and limited political interest in changing the status quo. Furthermore,  
the novelty and lack of demonstrated benefits of new collaborative digital government 
concepts may lead public sector actors to give more importance to the immediate costs 
of implementing the innovations than their potential benefits, which may only appear in 
the future. This can become a source of so-called ‘vicious circles’ where lacking evidence 
of benefits decreases political interest in implementing the innovation, while limited 
implementation efforts further hinder the generation of benefits. 

The thesis suggests that the institutionalization of collaborative digital government 
initiatives is challenging because of the tension between these initiatives’ ambition to 
alter public governance institutions and stakeholder relations, and the constraints 
emanating from the existing institutional context and the beliefs and interests of 
powerful actors. Collaborative digital government innovations not only entail changes in 
public sector organizations’ work processes but also require the public sector to assume 
the unfamiliar role of advice-seeker, partner, co-creator and collaborator in public 
governance. As these changes pertain to the core characteristics and tasks of the public 
sector, innovative initiatives may face institutional constraints and resistance from actors 
who benefit from the existing power structures. Due to mutual dependencies between 
collaborative digital government innovations, the institutional context and powerful 
stakeholders, transformational change in public governance is only possible if the 
institutional context is favorable and powerful actors support the innovation.  

This thesis aims to make a contribution to digital government literature by linking 
research on e-participation, OGD and interoperability to broader discussions about 
public sector innovation and institutional change in the public administration field.  
The thesis argues that the institutional frameworks commonly employed in public 
administration research provide a useful framework for understanding the dynamics of 
digital technology-driven change in the public sector and the underlying challenges of 
collaborative digital government innovation. The research findings imply that digital 
technology could be regarded as a driver but not a panacea for public governance 
innovation – its impact on institutional change is not direct but mediated by the existing 
institutional context and the beliefs and interests of stakeholders who have the power 
to change institutions. For this reason, collaborative digital government innovations 
should not be conceptualized as ICT projects with a fixed timeframe and end result but 
as longer processes of institutional innovation, adaptation and learning. Due to the 
complexity and political nature of the public governance context, understanding how 
digital technology can transform public governance requires research to focus more on 
the stakeholders of public governance. Digital government research could therefore 
benefit from taking a step into the classical public administration domain and studying 
how ideas and political preferences around digital government innovations are formed 
in particular institutional contexts. 
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Lühikokkuvõte 

Koostööl põhineva digitaalse valitsemise keerukus: e-osaluse, 
avaandmete ja piiriülese koosvõime näited 
Info- ja kommunikatsioonitehnoloogia (IKT) ning uute avaliku halduse paradigmade 
areng on tekitanud ootusi, justkui muudaksid uued tehnoloogiad avalike teenuste loome 
ja poliitikakujundamise kuidagi loomupäraselt koostööpõhisemaks ja avatumaks avaliku 
sektori väliste osapoolte panusele. Empiirilised uuringud näitavad aga, et riigivalitsemise 
uuendused ja uut laadi suhete kujunemine avaliku halduse osapoolte vahel on toimunud 
loodetust aeglasemalt. Selle doktoritöö eesmärk on uurida ja selgitada erinevust nende 
ootuste ja empiirilise tegelikkuse vahel. Kuna digitaalse valitsemise teaduskirjandus on 
seni huvitunud rohkem IKT kasutamise potentsiaalist avalikus halduses kui selle 
tegelikest tulemustest, panustab töö digitaalse valitsemise vähem levinud 
uurimissuunda, mis vaatleb uuenduslike digitaalse valitsemise algatuste elluviimise 
empiirilisi raskusi ja takistusi. 

Töö pakub üheksa eelretsenseeritud teadusartikli põhjal uusi empiirilisi ja teoreetilisi 
teadmisi digitaalsetel tehnoloogiatel põhineva innovatsiooni kohta riigivalitsemises. 
Selleks uurib doktoritöö digitaalse valitsemise algatusi, mis kasutavad digitehnoloogiaid 
eesmärgiga arendada uuenduslikke koostööpõhiseid mudeleid poliitikakujundamises ja 
avalike teenuste loomes. Töö keskendub kolmele koostööpõhise digitaalse valitsemise 
suunale: 1) e-osalus ehk uute veebikanalite loomine, mis võimaldavad kodanikel ja 
huvirühmadel poliitikakujundamises kaasa rääkida, 2) avaandmed ehk avaliku sektori 
teabe avaldamine laialt kättesaadavate ja taaskasutatavate andmehulkadena, mis 
võimaldavad kodanikel ja ettevõtetel luua ärilist või ühiskondlikku väärtust pakkuvaid 
andmepõhiseid teenuseid ning 3) andmete ühekordse küsimise põhimõte ehk  kodanike 
ja ettevõtete halduskoormuse vähendamine avaliku sektori asutuste omavahelise 
koostöö, koosvõime ja andmevahetuse kaudu. Tuginedes uurimistööle neis kolmes 
valdkonnas, püstitab doktoritöö kolm peamist uurimisküsimust. 

1. Millised raskused on ilmnenud koostööl põhinevas digitaalse valitsemise 
innovatsioonis? 

2. Millist mõju avaldavad erinevad toetavad ja takistavad tegurid koostööpõhistele 
digitaalse valitsemise algatustele? 

3. Miks on koostööpõhise digitaalse valitsemise innovatsiooni institutsionaliseerimine 
keerukas? 

Uurimisküsimuste iseloomust tulenevalt on doktoritöö uurimismeetod kvalitatiivne, 
tuginedes peamiselt juhtumianalüüsidele, kvalitatiivsetele ankeetküsitlustele ekspertide 
ja praktikute seas ning ühel juhul ka praktilisema suunitlusega tegevusuuringule. 
Uurimistulemused näitavad, et vaatamata paljude riikide püüetele võtta kasutusele 
koostööpõhiseid digitaalse valitsemise uuendusi, nagu e-osalus, avaandmed või andmete 
ühekordse küsimise põhimõte, ei ole need uuendused sageli veel riigivalitsemise 
praktikana institutsionaliseerunud. Koostööl tuginevad digitaalse valitsemise algatused 
seisavad silmitsi mitmete raskustega ning neid mõjutab hulk tegureid, alates 
tehnoloogiast, kaasatud osapooltest, organisatsioonilisest ja institutsionaalsest 
kontekstist kuni avaliku sektori eripärade ja laiemate keskkonnateguriteni. Kui mõned 
neist teguritest ergutavad ja soosivad innovatsiooni, siis teised pigem takistavad 
innovaatiliste avaliku halduse praktikate kasutuselevõttu ja institutsionaliseerumist. Töö 
leiud viitavad sellele, et peamised barjäärid on seotud avaliku sektori eripärase 
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toimeloogikaga, organisatsioonilise muutuse keerukusega, kultuurilise vastuseisu, 
puuduvate stiimulitega uute praktikate kasutuselevõtuks ning vähese poliitilise huviga 
muudatuste vastu. Veelgi enam, kuna sedalaadi algatused on oma olemuselt 
uuenduslikud ning tõendeid nende kasulikkusest on veel vähe, võivad avaliku sektori 
otsustajad omistada rohkem tähtsust uuenduste rakendamisega kaasnevatele kohestele 
kuludele kui neist tekkida võivatele hüvedele, mis ilmnevad alles tulevikus. See võib viia 
n-ö nõiaringini, kus vähesed tõendid innovatsiooni kasulikkusest vähendavad poliitilist 
huvi innovatsiooni kasutuselevõtu suhtes ning piiratud kasutuselevõtt omakorda 
takistab hüvede ilmnemist. 

Doktoritöö leiud viitavad, et koostööpõhiste digivalitsemise algatuste 
institutsionaliseerumine on keeruline, kuna nendega kaasnev ambitsioon muuta 
riigivalitsemise institutsioone ja osapoolte vahelisi suhteid põrkub olemasoleva 
institutsionaalse kontekstiga ning mõjukate osapoolte hoiakute ja huvidega. 
Koostööpõhised digitaalse valitsemise uuendused ei too muutusi üksnes avaliku sektori 
organisatsioonide tööprotsessidesse, vaid eeldavad avalikult sektorilt ka uue rolli võtmist 
nõu küsija, kooslooja ja koostööpartnerina riigivalitsemises. Kuna need muutused 
puudutavad avaliku sektori põhiolemust ja -ülesandeid, kipuvad institutsionaalsed 
tegurid ning olemasolevast võimujaotusest kasu saavate osapoolte vastuseis 
innovatsiooni juurdumist pärssima. Digitaalse valitsemise innovatsiooni, 
institutsionaalse konteksti ja mõjukate osapoolte omavaheliste vastastiksuhete tõttu 
saavad sügavamad muutused riigivalitsemises toimuda aga üksnes juhul, kui 
olemasolevad institutsioonid ja mõjukad osapooled innovatsiooni toetavad. 

See töö annab panuse digitaalse valitsemise teaduskirjandusse, sidudes e-osaluse, 
avaandmete ja koosvõimealase uurimistöö laiemate diskussioonidega avaliku sektori 
innovatsiooni ja institutsionaalse muutuse üle avaliku halduse kirjanduses. Doktoritöö 
näitab, et avaliku halduse valdkonnas laialt kasutatavad institutsionaalsed teooriad 
kujutavad endast sobivat raamistikku ka avaliku sektori digitaalse innovatsiooni 
dünaamika ja keerukuste mõistmiseks. Töö leiud viitavad, et digitaalne tehnoloogia on 
küll oluline riigivalitsemise innovatsiooni stimuleeriv tegur, aga mitte võluvits – 
tehnoloogia mõju institutsionaalsele muutusele ei ole kunagi vahetu, vaid sõltub 
olemasolevast institutsionaalsest kontekstist ning institutsionaalseid muutusi 
mõjutavate osapoolte hoiakutest ja huvidest. Sel põhjusel ei ole ka otstarbekas käsitada 
innovaatilisi digitaalse valitsemise algatusi kindla ajakava ja tulemustega IT-projektidena, 
vaid pigem pikaajalise institutsionaalse innovatsiooni, kohanemis- ja õppimisprotsessina. 
Kuna avaliku halduse kontekst on loomupäraselt kompleksne ja sõltuv võimusuhetest, 
tuleks digitaalsete tehnoloogiate mõju mõistmiseks riigivalitsemisele pöörata rohkem 
tähelepanu avaliku halduse osapoolte uurimisele. Seega oleks digitaalse valitsemise 
uurijatel soovitav astuda samm klassikalise avaliku halduse uurimisvaldkonna suunas 
ning lähemalt vaadelda, kuidas kujunevad osapoolte arusaamad ja poliitilised eelistused 
digitaalsete valitsemise uuenduste suhtes konkreetsetes institutsionaalsetes 
kontekstides.
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Appendix: Publications I–IX 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Publication I 
Toots, M. (2019) Why Do E-participation Projects Fail? The Case of Estonia’s Osale.ee. 
Government Information Quarterly, 36(3), 546–559. 
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*+,-./01*-+.2	1,3+.4/-1+,5	/,0	62	147.+89:;	<=>	;?@>A:B>:<CD	/61E1-2	-+	0F-F*-	GH*I	/--F47-G	JKLM	NOP	QRSSTUSV	RWX	XSTYUSV	Z/.1+HG	G-H01FG	E++[1,\	/-	-IF	147EF4F,-/-1+,	+3	]̂_	1,	-IF	7H6E1*	GF*-+.	GH\\FG-	-I/-	-IF	/0+7-1+,	/,0	GH**FGG	+3	7H6E1*	GF*-+.	]̂_	7.+̀F*-G	0F7F,0G	+,	/	./,\F	+3	0133F.F,-	3/*-+.G	,+-	+,E2	.FE/-F0	-+	-F*I,+E+\2	/,0	.F\HE/-1+,G	6H-	/EG+	-IF	4/,/\F.1/E5	+.\/,1a/-1+,/E5	7+E1-1*/E	/,0	6.+/0F.	1,G-1-H-1+,/E	*+,-Fb-	cGFF5	3+.	Fb/47EF5	JdL5	JefLgM	h+.	*.+GGi6+.0F.	jjk5	-IF	/H-I+.G	I/8F	10F,-131F0	\/7G	/,0	6/..1F.G	/*.+GG	GF8F./E	*/-F\+.1FG5	1,*EH01,\	EF\/E5	+.\/,1al<9?:lmn	D>Bl:<9on	<>o=:9olm	l:p	q?<=>Ar	9DDs>D5	-IF	E/--F.	*/-F\+.2	1,8+E81,\	018F.GF	3/*-+.G	3.+4	E/*[1,\	7+E1-1*/E	t1EE	-+	-IF	01331*HE-2	+3	4F/GH.1,\	-IF	*+G-G	/,0	6F,F31-G	3+.	HGF.G	c3+.	0F-/1EF0	.FGHE-G5	GFF	JeeLgM	h+EE+t1,\	-I1G	6.+/0	/77.+/*I5	+H.	E1-F./-H.F	.F81Ft	Fb/41,F0	6/..1F.G	/,0	0.18F.G	1,	3+H.	4/1,	*/-F\+.1FGu	eg	_F*I,+E+\2	/,0	1,-F.+7F./61E1-2v	wg	j.\/,1a/-1+,/E5	/041,1G-./-18F	/,0	7+E1-1*/E	3/*-+.Gv	xg	yF\/E	3/*-+.G5	/,0	Kg	zF4/,0iG10F	3/*-+.GM	{|'|$	}�������~�	���	����������������	�+4F	+3	-IF	4+G-	*I/EEF,\1,\	7.+6EF4G	3+.	*.+GGi+.\/,1a/-1+,/E	1,3+.4/-1+,	G2G-F4G	/.F	/GG+*1/-F0	t1-I	-F*I,1*/E	/,0	1,-F.+7F./61E1-2	6/..1F.G	JewLM	zHF	-+	1-G	*.+GGi+.\/,1a/-1+,/E	/,0	*.+GGi6+.0F.	,/-H.F5	8/.1+HG	-F*I,1*/E	/,0	1,-F.+7F./61E1-2	7.+6EF4G	/.F	/EG+	/GG+*1/-F0	t1-I	*.+GGi6+.0F.	jjkM	�**+.01,\	-+	JKL5	-IF	Fb1G-1,\	IF-F.+\F,F1-2	+3	]̂_	G2G-F4G	1,	0133F.F,-	*+H,-.1FG	/,0	+.\/,1a/-1+,G	\F,F./-FG	6/..1F.G	GH*I	/G	E+*/E	G+EH-1+,G	-I/-	41\I-	,+-	4FF-	jjk	.F�H1.F4F,-G5	EF\/*2	G2G-F4G5	0133F.F,-	/77.+/*IFG	-+	I/,0E1,\	G7F*131*	-27FG	+3	0/-/5	E/*[	+3	*.1-1*/E	4/GG5	/,0	E141-F0	7+GG161E1-1FG	-+	0F8FE+7	*+44+,	/**FGG	-++EG	-+	8/.1+HG	0/-/	G+H.*FGM	{|'|'	��~������������	��
�����������	���	���������	��������	�G	-IF	/77E1*/-1+,	+3	jjk	7.FGH4FG	/E1\,4F,-	/,0	*++.01,/-1+,	6F-tFF,	IF-F.+\F,F+HG	+.\/,1a/-1+,G5	/	,H46F.	+3	+.\/,1a/-1+,/E	6/..1F.G	*+4F	1,-+	7E/2M	�**+.01,\	-+	JxL5	[F2	6/..1F.G	-+	jjk	1,*EH0F	+.\/,1a/-1+,/E	G1E+G	/,0	E/*[	+3	*+44H,1*/-1+,	6F-tFF,	\+8F.,4F,-	0F7/.-4F,-G5	-IF	*+47EFb1-2	+3	*I/,\F	1,	+.\/,1a/-1+,/E	G-.H*-H.FG5	t+.[1,\	7./*-1*FG	/,0	*HE-H.FG5	/,0	I1\I	147EF4F,-/-1+,	*+G-GM	_IF	G/4F	*+,G-./1,-G	/.F	7.FGF,-	/-	-IF	*.+GGi6+.0F.	EF8FE5	*+H7EF0	t1-I	E141-F0	4F*I/,1G4G	3+.	*+G-iGI/.1,\5	tF/[	7+E1-1*/E	t1EE5	*HE-H./E	.FG1G-/,*F5	*/H-1+HG	/--1-H0FG	-+t/.0G	0/-/	GI/.1,\5	/,0	E+t	/t/.F,FGG	+3	-IF	6F,F31-G	+3	jjk	JKLM	�/,2	+3	-IFGF	6/..1F.G	I/8F	-+	0+	t1-I	-IF	7/.-1*HE/.	*+,G-./1,-G	/,0	*+47EFb1-1FG	*I/./*-F.1G-1*	-+	-IF	7H6E1*	GF*-+.	cGFF5	3+.	Fb/47EF5	J�L	JexL5	JeKLgM	],	/001-1+,	-+	+.\/,1a/-1+,/E	3F/-H.FG5	7H6E1*	GF*-+.	+.\/,1a/-1+,G	/.F	G-.+,\E2	GI/7F0	62	-IF	EF\/E	*HE-H.F	/,0	/041,1G-./-18F	-./01-1+,G	+3	-IF	G-/-F	J�L	/,0	/.F	I1\IE2	GHG*F7-16EF	-+	7+E1-1*/E	-H.6HEF,*F	/,0	Fb-F.,/E	*.1GFG	Je�LM	{|'|{	��~��	���	��~�������	�������	],	-IF	*+,-Fb-	+3	7H6E1*	GF*-+.	1,,+8/-1+,5	.F\HE/-1+,G	/.F	GFF,	-+	t+.[	-t+	t/2G	�	+,	-IF	+,F	I/,05	.1\10	.F\HE/-1+,G	4/2	G-13EF	1,,+8/-1+,5	tI1EF	.F\HE/-+.2	*I/,\F	*/,	/EG+	7.+4+-F	1,,+8/-1+,5	3+.	Fb/47EF	62	147+G1,\	EF\/E	+6E1\/-1+,G	+,	/041,1G-./-1+,G	-+	

147EF4F,-	1,,+8/-18F	G+EH-1+,G	JexLM	�1-I	.F\/.0	-+	jjk5	-IF	EF\/E	*+,-Fb-	GF-G	-IF	.HEFG	/,0	E141-G	3+.	0/-/	GI/.1,\	tI1*I	/.F	FGGF,-1/E	3+.	7F.G+,/E	0/-/	7.+-F*-1+,M	�**+.01,\	-+	JxL5	.FG+E81,\	/,2	EF\/E	+6G-/*EFG	/,0	FG-/6E1GI1,\	/	G+H,0	EF\/E	6/G1G	3+.	jjk	1G	+,F	+3	-IF	4+G-	147+.-/,-	G-./-F\1*	1GGHFG	,Fb-	-+	-F*I,+E+\1*/E	/,0	7+E1-1*/E	1GGHFGM	�-	-IF	*.+GGi6+.0F.	EF8FE5	Fb1G-1,\	,/-1+,/E	EF\/E	3./4Ft+.[G	,+-	+,E2	,FF0	-+	/EE+t	,/-1+,/E	/041,1G-./-1+,G	-+	*+,GH4F	/,0	GI/.F	0/-/	6H-	/EG+	F,/6EF	0/-/	GI/.1,\	/,0	.FHGF	/*.+GG	6+.0F.GM	�E-I+H\I	G+4F	01.F*-18FG	/,0	.F\HE/-1+,G	I/8F	6FF,	/0+7-F0	-+	GH77+.-	1,-F.+7F./61E1-2	/-	-IF	��	EF8FE	cFM\M	F]z��5	�F.81*FG	z1.F*-18F	/,0	4+G-	.F*F,-E2	�zk�g5	/	*+44+,	EF\/E	6/G1G	/-	-IF	��	EF8FE	1G	G-1EE	,FF0F0	-+	GH77+.-	/	\F,H1,FE2	*.+GGi6+.0F.	jjk	JKL5	Je�LM		{|'|�	��
��������	�������	�**+.01,\	-+	JKL5	0F4/,0	3+.	*.+GGi6+.0F.	GF.81*FG	*/,	6F	/	G1\,131*/,-	0.18F.	3+.	*.+GGi6+.0F.	jjkM	�+tF8F.5	-IF	/*-H/E	0F4/,0	1G	G-.+,\E2	E1,[F0	-+	3/*-+.G	GH*I	/G	-IF	1,3E+t	+3	3+.F1\,	o9<9�>:D	l:p	�sD9:>DD>D	<?	l	o?s:<A�n	o9<9�>:DC	l�lA>:>DD	?�	���n	-.HG-	1,	0/-/	7.+810F.G	/,0	.FiHGF.G5	/,0	-IF	+8F./EE	4/-H.1-2	+3	01\1-/E	GF.81*F	1,3./G-.H*-H.FGM	�F.F5	.FGF/.*I	+,	/**F7-/,*F	/,0	HGF	+3	-F*I,+E+\2	4/2	+33F.	8/EH/6EF	1,G1\I-G	1,-+	-IF	3/*-+.G	-I/-	/33F*-	-IF	0F4/,0	/,0	/**F7-/,*F	+3	jjki6/GF0	G+EH-1+,GM	�/GF0	+,	-IF	_IF+.2	+3	�**F7-/,*F	/,0	�GF	+3	-F*I,+E+\2	7H-	3+.-I	1,	����5	1-	1G	147+.-/,-	-+	/,/E2aF	13	jjki6/GF0	GF.81*FG	t1EE	7.+810F	\/1,G	1,	7F.3+.4/,*F	/,0	13	-IF	-F*I,1*/E	G+EH-1+,	3+.	*.+GGi6+.0F.	jjk	1G	7F.*F18F0	F/G2	-+	HGF	c/,0	*+47/-16EF	t1-I	Fb1G-1,\	]_	G2G-F4G	1,	0133F.F,-	*+H,-.1FG	/,0	0+4/1,GgM	],	/001-1+,	-+	-I/-5	+-IF.	*+,01-1+,G	GH*I	/G	+.\/,1a/-1+,/E	/,0	-F*I,1*/E	1,3./G-.H*-H.FG5	]̂_	G[1EEG	+.	Fb7F.1F,*F	4/2	3/*1E1-/-F	/0+7-1+,M		�	��� ¡	¢¡£¤¥¦	�§̈ ��©�ª«§¥	§̈ ¢£�¡¢	],	+.0F.	-+	8/E10/-F	-IF	31,01,\G	+3	-IF	E1-F./-H.F	.F81Ft5	0/-/	t/G	*+EEF*-F0	3.+4	-IF	*++.01,/-+.G	/,0	7/.-1*17/,-	+.\/,1a/-1+,G	1,	-IF	_jjk	71E+-G	-I.+H\I	/,	+,E1,F	GH.8F25	3+*HG	\.+H7G	/,0	t+.[GI+7GM	_IF	.FGHE-G	*+,31.4F0	-IF	.FEF8/,*F	+3	4/,2	+3	-IF	31,01,\G	6H-	/EG+	I1\IE1\I-F0	G+4F	0+4/1,iG7F*131*	0133F.F,*FGM	¬O­	®̄°U±²UX	³UWÚT²V	µ́	²¶U	°T·µ²V	_IF	G-H02	+3	-IF	71E+-G	.F8F/EF0	-I/-	-IF	4+G-	147+.-/,-	F,0iHGF.	6F,F31-G	/.F	*+,G10F.F0	-+	6F	/041,1G-./-18F	6H.0F,	.F0H*-1+,	/,0	-14F	G/81,\G5	tI1*I	/.F	6+-I	*+,G10F.F0	F�H/EE2	147+.-/,-M	_I1G	1G	3+EE+tF0	62	147.+8F0	F/GF	+3	/**FGGM	_IF	F,0iHGF.	6F,F31-	*+,G10F.F0	+3	-IF	EF/G-	147+.-/,*F	1G	1,*.F/GF0	,H46F.	+3	HGF.GM	_IF	4+G-	147+.-/,-	\+8F.,4F,-	6F,F31-	1G	1,*.F/GF0	0/-/	�H/E1-2	/,0	.FE1/61E1-25	3+EE+tF0	62	/8+10/,*F	+3	0H7E1*/-1+,	+3	-/G[GM	_IF	6F,F31-G	-I/-	/.F	*+,G10F.F0	EF/G-	147+.-/,-	/.F	1,*.F/GF0	*+EE/6+./-1+,	6F-tFF,	/\F,*1FG	/,0	3./H0	.F0H*-1+,M	�+tF8F.5	0133F.F,*FG	6F-tFF,	-IF	\+8F.,4F,-	6F,F31-G	-H.,F0	+H-	-+	6F	8F.2	G4/EEM	_I1G	4F/,G	-I/-5	0FG71-F	-IF	G4/EE	0133F.F,*FG5	/EE	+3	-IF	/6+8Fi4F,-1+,F0	6F,F31-G	/.F	*+,G10F.F0	\F,F./EE2	147+.-/,-M	¬OP	QRSSTUSV	RWX	XSTYUSV	¹̧
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��

����

��������	
��	���
���������
���������
�����������	
����������������	
��������������������	
�����
����������� !�"�#$�� �% &'�(�� &� !��)���*(�# ��+(�,-.�'/#(0(�'$�1�(�2'�"#�$����3���4��������54���
���3��6
��������	
��	����33������
���5��
�	��
��	��5��
��	����
���	����
�����	
��
�����	�3
��������������
�
�54��
73
�	��
�3
���44���������5�	���	��	�������
����	
���	����44�������4
��
��
�
���	����
��	���44��)� !(�8*9:��;�
6��5���
�
�����������
�	���
���
�����6
������������
���	��	�
��
�	�<=����5	���	
��	��
��	�
�
������
����������6
�����
�6�


������6��5�44�����	�
�	����	�
������	
�������	
7	����5����	�
������5
��	��	�������
��	��	�54��5��
��	����	�
����5
������������<=��
�����	
��������
����	
�����33������
����

�
������	����
����	�
��5	��������3	
����3�
6��5�4������	�5�	
�����
4�������<=��
�����	
��
�����3��6��
������6
�6�

����	�
�����
�
�	�
�6�����
�	�4��������	
������	���������
4�	������3������3��6��
�����	������	��	����3���	�����	�
�� �>0(�(�#"�*(�# ��+(�,-.�'/#(0(�'$:���

��
	��4���?@AB�3���	
��	��	�	�
������
4����54���������������	�	���
�
���
����	���
������34�������4�C
�����5��
��	����<=��
�����	
��������	��	����
����	�
��
�
���������5�	
���
�
���
���33
���	��6�4���	
�	�
������
4���D��4
�	�
��
�
�����E5
�	��������	����3�3
���������4�����5�
�������
4
6��	�����F�	������	�
4����
�54	�����	�����
�
������33
���	���
��������4��4��6�45
������
4
6��	����������	��
��4�
�����6�46
�����<=������	����
���

������
4
6��	����	���5	�����	��	�
��5��
�	�4�	
��	5�
�����5��
��	����������5	�<=��
�����	
������
�����	����	���5	�������	�
�3�3
������	����4
����
�3�����44��6�4���	����	��	����
�����	
�����
���33������	��<=����
�����

���33
���	���
�5�
�54�
�
���	����
��	��
���	�����	��	
���������
����<=��
�����	
������
�
�����	
���33�������44�
�����������
���G�
3	��5��
��	�������	���
�����
�������
�����
�
�	���	
���	����������
4�	������3�����45
��
����	�
����	
���	�4���
����������	���
�
����
��������	���4����
�	�������	�
�3��	�����	�
�
�����	
����5	�5��
��	���������
�	�
�����	
���	�����
��
�	�3
��������
����
��
��������	���5	�������	�
�3�3
�����	�
��
6
4�3�
�	��������7G�	
3�����

����	��	����
��������	
���	������������	
����������������<=��
�����	
���	��3��3��
���3���
�������5��
��	�������<=��
�����	
����������
��	��	
����44��	���
	
����	
�6
�	�����	������
6
�3
��������
��������H���	����44���	��������

����
�����33
���������	��	�
���	�����
�
���������

�������
�����I��5�
�A��
��������54���44�
������	�
���
�
����
�����	
�
�	
�����	�
�3���
���	���
34���	
��	��H�	��������	���5	�������	�
�3�3
������
4�	
��	��	�
�����
3	5�4�C�	�������3
��������
�����	��
4�	
��	��<=��
�����	
����;
��������
�����
���
�����������	�������	��

�3��	�J�<=���6��4���4�	���<=��5���
��<=������5����	�������
�
�	��

���3
�	���
��6
���������	
���K��������
����	��	����	�������	�
����
���	�4��
����H������
��
����L����<=���6��4���4�	����
����	��
�
�����4��4
���	�����L�����
��
����<=��5���
��M	�����	�
�
���
����3��	��	�	����	�
�����

3�5��
��	����������	�
�<=��
�����	
���5	�4�C����	�
�����

�������	�
��
������
�	���
�����	���5	�����	��5��
��	������
����44������
�����
�������	�
�
��
	�����
��
�	��	�
��	�
���I���44���	�
���5�	�����	���5	��������	�
���
�	�����	�������
��	��33
����	���
����
�����3��
�	����<=��
�����	
��J��

������4��3��������3�3
������4���	��	�
���3��	���
������
�	�������
�
�
��

������4��3���5��
�	4��
7��	�����
�
�
�	�
�����54��
7��	���5	���
��5��
�	4�����
�	��I�44�
����	������
�	�����	��������5��
��	���������	����3�����4
�	�����
�	���
	
�������
��	��	�
�
�4��3��	��	����54���
43�	�������
�	�
��
��6�������	�
����	
���	�4���
��M��	����3�3
���	��

�3�������4��3��

�
���
�	���
������	���
	
����������354�	������



��

����

�������	�
��	
�	��
���
�	����	�
�
����
���
��	������	������
��	
�
��	��
���
��������	��
��


�����	
������

������	������
���	
�	��	������������	
�����
������
�����
�����	���
	������
	�������
���
��������	��������

�
	��
���� �!��	����
���
��������
�	��	 ����	������	����
�����
�
��
	�
���
�	�	����
���
��	�����

�
	�������������������
��������
����������	
�
���� �" �#������	�������
�����$%&''()*(�+%(�,&-&./*0�/1�)((.(.2�340(+/0(3�+%(�3+&+53�654�'/0/+3�&�373+(083�&9/'/+7�	
�����	�
����������
����
��	�
�
��� �: �;�����	
���
����
��	�����
���
�	��
����
�	��	���	��
���

��


�����	
����<�����������<��
�
������
������������
���������
�
	���	
�
���
�	�
���=
�����>�	�
������
��������������
���������
�
�����	�����	�
��������������
�
��	������� �? �@������<��
�
��	���
������������������
����������
��
���
=����	�
�������	
�����	����
	�
�������	�
�����	����	�����

�
	������
��
��
��
����
������
�������������������
������
������ �A �#
�������	�
�����
��

�
����������������������� ���	���
	�������

��	���
�����	�<������������������
���
��	���
	�
���
	����<��
���������������������

�	
�	���
�	��	�
���������
��������
	����
����
�	
����	�����	� �B �C����
�������!DE������
��
���������	���	�<�F��������<��
����	�����
�������
�����
���������������
�������	�
� �G �H��������	����
�
���	��	������
���
�	�����
���������<�
��
��	���
�
	���������
�	
������		���	������
	�
�����	����
�
���	��	��
�
������
	�	�����
���������<�
��
��	���
�
	�� �I �J����
	����	����
��	�
�����������	�
��
�������
������	��

�
 �K�����
���������

�	�<�������
������	����������
�����������	��������	��	����
��	���
�
	���	
��������������

�	�<�������
������	��

�
���	��
��


�����	
��L�������������
�����������
 �M �!����
�������
���	�
���
���
���� �������
���	�
���
��
	��
<�����
�������N��	�F���
����	�����
���	�
���
��������
����	���
�
	���������
	�����	�
��
������
�����
����� ��O����
����	�����
��������
����N��������	�������	��	��	������
��	
������	�
����
����������
����	��	���
<���
������������<�������
���
�����������

�
	���
�������	�����
��	����������	���
�
���� �P��	����
�����	��
�����	�����������	�����	��
��	���������
������������
�����
�����	������	�
����
������

�	��	�	�����
���	
���
��	��
���
���
�������������������	���������
������ �O�����������

����
�
	��	�������
��

������������
�������
������
���	
��	������	��	����
<������	��

���	����������<�	��
��	
��	
�����	�
�
	���	������������	�������������

�
	�����������	���������<���� �P�	������
�������
���
����=�����
������	�

����	���
	������������

�
	��
����������	��
���
�������
������
������
<����	�������
�������
��	�����
���������

�
	��
 �H���	�
�������	�����������
<���
�

���������
���	
���	
����	
�
�	��	��������	
����<�����������<��
�
������
�������������	��
��
�	
�������

�
	��
 �H
�	��
����������
��	
�	���
	����
��
�����

�
	����	��	�
��Q
	
�������	������
������
�
��������
����	���	
�<�����	��	������	�����������	
�
����������� �!
��������������<���������
�	�������

�
	��
��	���������<�
�������	���������
��������
�������
���������	���
	��
��	���
��
�������
�����	� �P��	����
������
������	��	��L��
��
�	����L�
	�����
���
��
��
��



��

����

������	�
���
���������������

�	�����������������������������	���������

������
������������������	�����������������������������������������
�	�����
���������������	���
��������� !"#$%&'(&)&"*+,�-������	�����������	����
������.�	������/����������0������12������������34545��	����6789:7;��-��-��������������1�	������/����������/����	�0<<:98;��.��������=����	���/�������0�>?-@86@;�����
������.<A�
������.��������2-�B�������	����	��������	��0�	�C����45@:D4545�:�5E�@7D555@;���F#"G%H *�#G�I"*&J&+*,�-�	����
����������	����1���������	������������K���������.�������0�K..;��-���������������	�������	�����������	�L������������������������������������
��K..��B���	����	���������		����������������
�����������	���� �



��

����

�������	�
���
������������������
������������������������� ���!�������"���#�$�%��
%��&��'()*+,��-
��.%�%.���/
0�%��1
%
��2��%��3�4�
%�-�2��5��23��6�7�8%2
.��2�%.�4�
%�-�2���%��/�0����&
�����8%�&��$�%��
%��9��$��/0������&�����:�66
���#�;��<�%%��2
��'"���,��=>?@ABCDE@�FCG?BDH?DAI�JBC@??KEDLM�CN�AO?�PQAO�RSRJ�TF�UVW�RDA?BDXAECDX>�YCDN?B?D@?Z�=F[\�]̂P_�'̀����abcd������(d)e(+*,��-����%��8�
��%���f
2��
g
��3��6��22�7hh��%������%.
��0�6h0���2
�h*)�*))ihjiakdkbb(k+++(bkjl*j�<���m��"���#�<�%%��2
���;��'()*+,��<����
���2����
%���2���
�
��
7���g�
��3��6�2�
�2����RDNCBHXAECD�JC>EAn��Po'*h(,��*(je*c(���22��7hh������.h*)�d(ddh85k*+)d(i�<���
�g���
��f��!��'*jjj,��8%g
�2�.�2�%.�8%3��6�2��%�/m�2
6����2���02��%�f
�
��0���YCHHpDE@XAECDM�CN�AO?�qMMC@EXAECD�NCB�RDNCBHXAECD�rnMA?HM��]���22��7hh������.h*)�*ii)ch*��8/�))(*j�<���
�g���
��f���#�&m
����&��-��'())+,��/�
0����8���
��%��02��%�f
�
��0���%�8%3��6�2��%�/m�2
6�7�&���%.�8/� f
�
��0�� f
�
g�%2� 2�� 5��02�0
7� ;��
������ sRr� tpXBA?B>n�� ]U'd,�� d(j���22��7hh������.h*)�(d)ih(c*+ab+(�<��%��� &�� '()*j,�� 4�
%� -�2�� &�2���2m� f
���2� ()*j�� "����
�%� -�2�� 5��2�����22��7hh������.h*)�(ad)h)idadc�<����%�����'()*),��f
���0�g
��%.��
�3��6�%0
�6�%�.
6
%27�/m�2
6����
��%�%.��%���%2
.��2��%��s?XMpBEDL�upMED?MM�=v@?>>?D@?��P_'*,��*)je*(d���22��7hh������.h*)�**)ah*dbad)+*)**)(i+j)���%����
��5���#����
%%���/��'()*+,��4%�2�
������
���3�����0���.�g
�%6
%2��
�
���%.���
%���2���FCG?BDH?DA�RDNCBHXAECD�tpXBA?B>n��QP'/*,��/*)e/*i���22��7hh������.h*)�*)*bh��.�w�()*+�)*�))d�����x������/���5������"������
������x���5��!��5���#�/��g���;��/���������'()*i,��y��%����
%0m��%����
%�.�g
�%6
%2���2�7������
�%�2��%������
��6
%2��3���2����
%%
����%�<��z����%���0���.�g
�%6
%2���{BXDMNCBHEDL�FCG?BDH?DAI�J?C|>?Z�JBC@?MM�XDK�JC>E@n��PP'*,��caeia���22��7hh������.h*)�**)ahy1k*(k()*ck))c(������
m��"�����6
��%��<���#�/
�g���-��'()*c,��rnMA?H�qB@OEA?@ApB?I�rABXA?Ln�XDK�JBCKp@A�}?G?>C|H?DA�NCB�YCH|>?v�rnMA?HM��5�
%2�0
�9����5�
�����-�g���%��f���&��2�%��%���&��1���#�~�0������'())+,��5��%0���
���3�0�%�%�0����02��%��
�
��0���RDNCBHXAECD�rnMA?HM��CpBDX>��P_'*,��bceab���22��7hh������.h*)�****h��*dbck(cic�())+�))*b(���-��
���/��/���̀������g����!���5�����6�g�0�0��4��'()*b,��5��%%�%.��%���
��.%�%.���
%�.�g
�%6
%2���2�����.��6�7��%�
0��m�2
6�������0���FCG?BDH?DA�RDNCBHXAECD�tpXBA?B>n��QQ'*,��*ce(i���22��7hh������.h*)�*)*bh��.�w�()*b�)*�))d�-�%�
���;��:���#�!�
%
%��<��g�%��'()*i,��9���2�����
���2�
���00
����3�2�
���
%���2��
0��m�2
6��RDA?BDXAECDX>� �CpBDX>� CN� }ELEAX>� =XBAO�� P̂'d,�� (a+ed)b���22��7hh������.h*)�*)a)h*icdaj+i�()*b�*((+jda�"����
�%�-�2��5��2����'()*a�,��<
%
3�2���3�4�
%�-�2���f
2��
g
��&�m�(j��()()��3��6��22��7hh����
����
�%��2����2���
�h
%h���%.k��2�h�
%
3�2�k�3k��
%k��2��"����
�%�-�2��5��2����'()*a�,��4�
%�-�2���%�"����
��f
2��
g
��&�m�(j��()()��3��6��22��7hh����
����
�%��2����2���
�h
%h����������2��k0��%2�mk�g
�g�
��"����
�%�-�2��5��2����'()*j,��[|?D�}XAX�sXApBEAn�]̂Po���=MACDEX��f
2��
g
��&�m�(j��()()�3��6��22��7hh����
����
�%��2����2���
�h��2
�h�
3���2h3��
�h0��%2�mk3�02��

2l
�2�%��l()*j���3�;���
�2
���$��:��'*jj*,��/m�2
6�-m%�6�0���%��2�
�!
���%���3�dc� 
�����8%�~
%m�%�<��-
�1�

%
�'"���,��{O?�rnMA?HE@�uXMEM�CN�JC>E@n�sX�EDL�ED�AO?�PoôM���;���
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���������mZ[̀·�Å§�Å\ŹY[¦·�Æ�²§�c\�c_\Z[§��!*���&���C43;12763�p2q417G47;¢�01234456789�2:�;<4��=;<�B¿B0�Çp���=�B7;417@;627@C�D27:414734���p����>����(���	
È����/�
��M	�,�Q�
��M�
�����
�	����	��/��������M��Q	
	�����W��!"#$#&��.���	
	�����-�	� �������Q�	���-�������
	�����,�X���Q�������Q�	���	��	���������������?@C5s9 sC;ss1� I� É5G6769;1@;6q4� DsC;s14�� ��!$&�� U#ÊSU�� ���
������ �
�������,���	����
�����
�������
�	������v�����NW-.�	
��+������O�$"�Q+�
�+
��-�����Q�	���
��(��!"#$%&��)	�	�������M�������	������
�����������+,�-����� ����M
	��
����������M���
������ �	�	� ����
����	
����� Ë68� �@;@� Ì� E2364;F�� Á!$&�� "#RU�R$%$%t�#%R�������,�������
M�$#�$$%%�"#RU�R$%$%t�#%R#�Q� 
����*������	��� �������¾�����N	

������X�����!"#$%&��'�����	�	��+�� �����,�	������
�	����	��+���	
�������1@79:21G678�p2q417G47;¢�042�C4��0123499�@75�02C63F����!$&��$U"Ê$Rt�������,�������
M�$#�$$#T�X(�#$�"#$%�###t�Q���	���(��������*��
�������)��!$�%T&��-��-�����������������Q+�������+���
�������-+���������	
+���É5G6769;1@;6q4�E364734�rs@1;41CF���Í!S&��RT"�������,�������
M�$#�"U#%�"U�"RT$�X	����������!"#$T&��
��M��	��������	�	������	�	�	��
�������
������-�
���U#��"#$����
��������,��	
�����������������O����������
�����	������
��M��	��������	�	������	�	�	��
��Â��ÎTUT%UR%��X�����������+V
�����W���W	������X�����W
����
�����!"#$%&��'�����	�	�	����	���
���������+���
��+��+��+
�	����,�*v���
��M������
���
��	����	

��
������01234456789�2:�;<4��;<�B7;417@;627@C�D27:414734�:21��I�4G231@3F�@75���47�p2q417G47;��D4��À��>���������,�������
M�$#�$$#��.�)*��"#$%�$"�L	�	
��M��L	��������!"#$S&���49;6�@q@C6 s�;4@�4�G@967C24;@q�@q@C6 s9;@G694�12<4C674�1@@G@;�����
������"���	 ��"#"#��
��������,����������+���
��	�������������	������������+������"#$S�#S�*�����	��'����)	�	�(
������
�����K	�M��N��Ä���������Ä��!"#$t&��-����������������M���
�������	�	�	���M�M���
������	M��+�����p2q417G47;�B7:21G@;627�rs@1;41CF��ÍÍ!$&��T#ÊTT�������,�������
M�$#�$#$t���M�u�"#$R�$$�##S�



��

����

�����	
����
������������������������
����������������������������� !!��!����"��#�����$��%��!���������&'()*+,-�./0)-,1�/2�34,10,5*/-
�67�8�
��9:;�9������<!�==������>=�?���@@=�?�A8�9?��?�@??8?��BCDEFG�HIG�J�BKEG�LI�MNOPQRI�STUTV�WKVXYZ[\�][YZ�̂_̀YZTYEVY[�KEa�̂_̀YVbKbTCE[�Cc�dYKbbeY\[�f̀ YE�HDETVT̀Ke�g����"��>����� ��h)/+((i*-jk�/2�5l(�mn5l�o,p,**�q-5()-,5*/-,1�r/-2()(-+(�/-�stk5('�s+*(-+(�uoqrssvmnw��<<��8�A�;8��?������<!�==������>=���<�==��������������=�?�8:=9�9A?�x�����y�z{
�|�
�}����!!��
�%���8?�9���~<��������<���$��!
���������<������������������<�$���|�#����y��{�#��� $��<���!���� �/4()-'(-5� q-2/)',5*/-� �0,)5()1t
� �6���
� �@;8������<!�==������>=�?��?��=z�>���8?���?9�??��x�����y�z{
�|�
����!!��
�%�
��������
�
�
�%��z��
���
�}�|����{!
����
���8?�8���
�$�����$���$��� �<�������!��#�~<���g�����31(+5)/-*+�./0)-,1�/2�31(+5)/-*+��/4()-'(-5
�6n�8�
��:�;�@8��x�����y�z{
�|�
����!!��
�%�
�}�g���!
�����8?�9��� ����������y�����<����������!!��������������!��#��<���������$�!	!���!��q-2/)',5*/-�h/1*5t
�6���
8�
��@;�������<!�==������>=�?��8��= "��9?�8����� �



���

������	
���
������������������������������������������������ ������������������������������� !"#�$%��&'(�)*+),� -$.�&(�/"& 01(��#2�30"#"4 0�5"#%$6%7�8"9$�#4$#%�/"& 0 $!��#2�/��0% 0$!7� ##"9�%"�!:�;$0<#"&".1(�=>! #$!!(��#2�8"9$�#4$#%7�?!$�!(�5 9 &�@"0 $%1(�=>! #$!!��-$$(�)*+A,� B�%���>2 %(�2�%�!$%�!$&$0% "#(��22�$!!��#2�4�C�2�%�(�2�%��C� 9�01(�& 0$#! #.(�C>D& !< #.�< .<EF>�& %1�2�%�(�2�%���00$!!(�2�%��2 !0"9$�1(�!>CC"�% #.�C>D& 0�D"2 $!(�$#.�. #.�2�%��>!$�!(�$#0">��. #.�$0"#"4 0��$>!$(�$9�&>�% "#���G> 2$�H IJ�$%��&'(�)*+A,� B$! .#(�5"#%$6%(�K#%$�2$C$#2$#0 $!��#2� #%$��0% "#(�C��% 0 C�#%!(�2�%���$!">�0$!��#2�%""&!���$ 4!%L2%�$%��&'(�)*+A�,� B�%��!>CC& $�!(� #%$�4$2 �� $!(�2�%��0"#!>4$�!(�#$!%$2�&$9$&!(�010& 0�&(�2$4�#2E2� 9$#(�!>!%� #�D&$��K44"#$#�$%��&'(�)*+A�,� B�%��C�"9 2$�!(�2�%��D�"J$�!(�!$�9 0$�C�"9 2$�!(��CC& 0�% "#�2$9$&"C$�!(� #M��!%�>0%>�$��#2�%""&�C�"9 2$�!(��CC& 0�% "#�>!$�!��B�H$!�$%��&'(�)*+N,� O8B�D$#$M 0 �� $!(�O8B�?!$�!(�O8B�/�"9 2$�!(�=$#$M %!(�5"44># %1�5<���0%$� !% 0!(�B�%��>!$�P�C�"2>0%!(�M$$2D�0J�P�0"44># 0�% "#(�B�%��C>D& 0�% "#(�O8B�/"& 0 $!�P�!%��%$. $!(�Q"% 9�% "#�M"��O8B�2$9$&"C4$#%(�R29"0�01�P� #%$��0% "#��S %! "!�$%��&'(�)*+T,� B�%��C�"9 2$�!(�!$�9 0$�C�"9 2$�!(��CC& 0�% "#�>!$�!(��CC& 0�% "#�2$9$&"C$�!��@%1� #�$%��&'(�)*+T,� /"& 01(�@"0 $%1(�Q�#�.$4$#%�



���

������	
���
������������������������������������������ !�"#$%�$#&'�#'�	()*� +%$%,��-&��.�/&,�	()01	(	(� 2���3�'$�4�,/&,5�'6��6�$�7&,8�9:;<;�=<;�>?@A�BC�D=E=F;EF�>?�E:;�GHI�J><E=@K� LM;<A�A;=<�N><�E:;�J<>OP<;Q;?E�E:;<;�F:>P@D�R;�=E�@;=FE�SC�?;T�GHI�F;EF�=DD;D�E>�E:;�J><E=@K� GHI�FPJJ@A�9:;�GHI�J><E=@�UF�=OO;FF;D�>?@A�VCC�EUQ;F�=�Q>?E:K� WA�I;O;QR;<�SCSCX�E:;<;�F:>P@D�R;�=?�=M;<=Y;�>N�SCCC�PF;<F�>N�E:;�GHI�J><E=@�=�Q>?E:K� GHI�PF=Y;�9:;<;�=<;�>?@A�N>P<�=JJ@UO=EU>?F�PFU?Y�GHI�>?�E:;�J><E=@K� LM;<A�A;=<�N><�E:;�J<>OP<;Q;?E�=E�@;=FE�NUM;�?;T�=JJ@UO=EU>?F�E:=E�PF;�GHI�F:>P@D�R;�=DD;DK� GHI�PF=Y;�9:;<;�UF�=�JPR@UO�F;OE><�T><ZU?Y�Y<>PJ�>?�GHI�U?�LFE>?U=X�RPE�UE�UF�?>�@>?Y;<�T><ZU?YK�� 9:;�JPR@UO�F;OE><�T><ZU?Y�Y<>PJ�>?�GHI�U?�LFE>?U=�QPFE�Q;;E�=E�@;=FE�E:<;;�EUQ;F�=�A;=<K�� [>QQP?UO=EU>?�\�U?E;<=OEU>?�9:;<;�UF�=?�=M;<=Y;�>N�>?;�GHI�;M;?E�=�A;=<K� LM;<A�A;=<X�FE=<EU?Y�N<>Q�SC]VX�E:;<;�F:>P@D�R;�=E�@;=FE�E:<;;�;M;?EF�<;@=E;D�E>�GHIK� [>QQP?UO=EU>?�\�U?E;<=OEU>?�9:;<;�=<;�?>�?;TF�=<EUO@;F�=R>PE�GHI�U?�E:;�LFE>?U=?�GHI�J><E=@K� LM;<A�A;=<�E:;<;�F:>P@D�R;�=E�@;=FE�FÛ�=<EUO@;F�=R>PE�GHI�U?�LFE>?U=�U?�R>E:�L?Y@UF:�=?D�LFE>?U=?K�� [>QQP?UO=EU>?�\�U?E;<=OEU>?�9:;<;�UF�?>�F>OU=@�Q;DU=�N><�<=UFU?Y�=T=<;?;FF�>N�GHI�U?�LFE>?U=K� WA�SC]_�E:;<;�F:>P@D�R;�=�̀=O;R>>Z�=OO>P?E�N><�LFE>?U=?�GHI�TUE:�=E�@;=FE�]XCCC�@UZ;FK� [>QQP?UO=EU>?�\�U?E;<=OEU>?�LFE>?U=�:=F�R;;?�O>M;<;D�U?�E:<;;�U?E;<?=EU>?=@�GHI�<=?ZU?YFX�RPE�J;<N><QF�J>><@AK� abc�dcefghe�ij�kehilmnoe�pqr�dnlsmlt�ebifgu�vc�UQJ<>M;D�RA�E:;�;?D�>N�E:;�J<>OP<;Q;?EX�=FFPQU?Y�E:;�Q;E:>D>@>YA�>N�E:;�<=?ZU?YF�D>;F�?>E�O:=?Y;K� w@@�O=E;Y><U;F�
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Curriculum vitae 
Personal data 

Name:   Maarja Olesk 
Date of birth:  28 November 1984 
Place of birth:  Estonia 
Citizenship:   Estonian 
 

Contact data 
E-mail:   maarja.olesk@ibs.ee   
 

Education 
2015–2020   Tallinn University of Technology, PhD studies in Public 

Administration (specialization in Technology Governance) 
2009–2015   University of Technology, MA, Public Administration  

(cum laude) 
2003–2007   University of Tartu, BA, Government and Politics 
 

Language competence 
Estonian   native language 
English   fluent 
French   intermediate 
Russian   beginner 
Finnish   beginner 
 

Professional employment 
2019– …   Institute of Baltic Studies, analyst 
2016–2019   Tallinn University of Technology, Ragnar Nurkse Department 

of Innovation and Governance, junior researcher 
2015–2016  Institute of Baltic Studies, analyst 
2010–2014   Open Estonia Foundation, program and project coordinator 
2009–2010   Open Estonia Foundation, media coordinator 
2007–2009   European Movement Estonia, project coordinator 
2007–2007   Estonian Ministry of Foreign Affairs, assistant 
2006–2006   Estonian Ministry of Foreign Affairs, intern 
2005–2006   Youth in Science and Business Foundation, project and 

research assistant 



 

229 

Elulookirjeldus 
Isikuandmed 

Nimi:    Maarja Olesk 
Sünniaeg:   28. november 1984 
Sünnikoht:   Eesti 
Kodakondsus:  Eesti 
 

Kontaktandmed 
E-post:   maarja.olesk@ibs.ee 
 

Hariduskäik 
2015–2020   Tallinna Tehnikaülikool, doktoriõpingud, avalik haldus 

(spetsialiseerumine tehnoloogia valitsemisele) 
2009–2015   Tallinna Tehnikaülikool, MA, avalik haldus (cum laude) 
2003–2007   Tartu Ülikool, BA, riigiteadused 

 
Keelteoskus 

Eesti keel    emakeel  
Inglise keel    kõrgtase 
Prantsuse keel   kesktase 
Vene keel   algtase 
Soome keel   algtase  

 
Teenistuskäik 

2019– …   Balti Uuringute Instituut, analüütik 
2016–2019   Tallinna Tehnikaülikool, Ragnar Nurkse innovatsiooni ja 

valitsemise instituut, nooremteadur 
2015–2016   Balti Uuringute Instituut, analüütik 
2010–2014   Avatud Eesti Fond, programmide ja projektide koordinaator 
2009–2010   Avatud Eesti Fond, meediakoordinaator 
2007–2009   Eesti Euroopa Liikumine, projektijuht 
2007–2007   Eesti Välisministeerium, referent 
2006–2006   Eesti Välisministeerium, praktikant 
2005–2006   SA Noored Teaduses ja Ettevõtluses, projekti- ja 

uurimisassistent 
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