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1 Introduction 
Technology does not a government make. However, in the current field of e-Government, 
this distinction is not always clear. The importance of specific technologies is sometimes 
being put on a pedestal without attempting to gather a detailed understanding about 
how it influences, or influenced is by, the government itself. Instead of understanding 
why or when a technology could/should be used, how it could/should be used, or what 
factors influence its usage and adoption, disruptive technologies are often viewed in a 
normative fashion as inherently ‘good’. Technologies are said to be able to transform, 
disrupt, or dramatically change the form and function of government (Norris & Lloyd, 
2006; West, 2004). This is especially true, now, as more and more ‘disruptive’ 
technologies (i.e. blockchain, artificial intelligence, big data, etc…) continue to emerge, 
with academics who study e-Government devoting a large amount of attention to 
understanding better these technologies. In fact, there are specific tracks at many of the 
major e-Government related conferences and special issues of journals dedicated to 
these technologies. This thesis argues against this practice, taking a broader approach to 
the study of a specific e-government phenomenon-cum-technology, that of open 
government data (OGD)-driven co-created public services. Before continuing further, 
and due to the newness of this concept, it is important to offer already some initial 
foundational definitions to the core concepts that this thesis relies upon; these are 
presented in the Table 1 below. 

Table 1. Core definitions 

 
As previously mentioned, this thesis bases itself within the discipline known broadly 

as e-Government and it is this discipline where the primary contribution of the research 
is expected to take place; though the research is itself interdisciplinary in nature. To-date, 
there has been limited research within the field of e-Government on OGD-driven  
co-created public services, with a large majority of current research and empirical examples 
in the academic literature being contained within the research articles that make up this 
thesis. Thus, one of the primary contributions of this research is the identification, 
conceptualization, and investigation of these services. Additionally, the research:  
1) provides an overview of the drivers and barriers associated with the co-creation of new 
OGD-driven public services; 2) provides initial insights into how different contexts may 

Open Government Data … is data that is created and provided by a government, offered 
with a reusable license, is human readable, machine 
understandable, and released without discrimination or cost to 
the public.  

Co-Creation … is the involvement of outside, non-typical, stakeholders in the 
initiation, design, implementation, and evaluation of a new 
public service (VII).  

Public Services … “are services offered to the general public and/or in the public 
interest with the main purpose of developing public value” 
(European Commission, 2013, p.2).  

Open Government Data 
Driven Co-Created 
Public Services 

… are services producing public value that rely on OGD and have 
been developed by stakeholders from different groups coming 
together in a co-creative process (II). 
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influence and effect the development, growth, and usage of OGD ecosystems; and  
3) provides new knowledge into how OGD ecosystems allow for the development of new 
and innovative public services through a co-creative process. While this thesis does 
primarily contribute to the field of e-Government, it draws on insights and experiences 
from the parent disciplines of e-Government, public administration and information systems 
research, and the contributions of this research are relevant to scholars in these fields as 
well (for example I contributes to public administration of small states, III contributes to 
public administration, II contributes to an e-government and information systems). 

When talking about e-Government, there is still not-yet a widely agreed upon 
definition. At its initial stages, e-Government was often associated with the use of 
internet for delivering public services or for other externally-focused operations 
(Schedler, Summermatter & Schmidt, 2004). However, as technology has changed, so has 
the definition and understanding of e-Government. There has been a slow shift from 
using specific technologies to define e-Government (such as the internet) to a focus  
on the processes and interactions as it is clear that that “certain technologies do not 
fundamentally define what e-Government is and what will be” (Yildiz, 2007, p.655). 
Interestingly, while many normative assumptions have been ascribed to e-Government, 
authors have pointed out that these assumptions are often just simply myths (Bekkers & 
Homburg, 2007). In order to try to avoid any normative assumptions and to try to stray 
away from specific technologies being included in the definition of e-Government, this 
thesis views e-Government as the use of digital means to facilitate the interaction and 
flow of information between government and another party (i.e. non-governmental 
organizations (NGOs), citizens, businesses, or other governmental agencies). Thus, in order 
to understand better the nature of e-Government, it becomes important to understand 
the different relationships, interactions, dynamics, and systems that are created and 
facilitated by some sort of digital means. 

 One such digital innovation that has recently come to the attention of the academic 
community, and society more broadly, is that of OGD. OGD is not purely technological,  
it is a philosophy (OECD, 2018), and systemic in nature; so, when introduced, it leads to 
the creation of new systems, interactions, and dynamics (Dawes et al., 2016; Harrison  
et al., 2012; Styrin, Luna-Reyes & Harrison, 2017). As mentioned previously in this 
section, scholars are now beginning to investigate whether and how OGD can lead to the 
development of new (or enhancement of) co-creation systems (Jarke, 2019; Khayyat & 
Bannister, 2017; Mergel, et al., 2018) and, therefore, new understanding about how OGD 
influences these systems would be of relevance for the domain.  

The research in this thesis started with an investigation into understanding how new 
technological innovations could affect a term that had been seeing increasing popularity 
in the field of public administration, that of co-creation. As co-creation involves the 
involvement of stakeholders from different groups coming together to create new public 
services, it followed that any technology that may allow for stakeholders to come 
together to create in an easier manner may well help drive these co-creative processes. 
Interestingly, this is exactly what previous research on OGD suggested it could do: it was 
believed that OGD has the potential to create new public services, increase transparency 
and accountability, reduce barriers to government information, as well as bring higher 
levels of public value, innovation, and economic benefits (European Data Portal, 2018; 
Janssen et al., 2012; Zuiderwijk, et al., 2015). Thus, OGD should influence or lead to 
higher levels of co-created public services. This line of thought is also discussed in IV 
where it was noted that “open data should not only be used to inform and serve society, 
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but also stimulate the active participation of societal actors in public policy making and 
creation of services for public value” (p. 102). However, upon initial investigation, it was 
found that little to no research had yet been done on this topic (III, VII). Additionally,  
it appeared to be the case that there was a high level of normative/positive bias in the 
research on co-creation (Dudau, Glennon & Verschuere, 2019) and similarly, with OGD, 
many authors took the position that more OGD would automatically mean higher levels 
of value (e.g. Pereira, G.V., et al., 2017). This thesis argues against this idea: simply 
making ‘more’ data available does not necessitate an automatic increase in public value, 
in fact, larger amounts of data being released can have the opposite effect, reducing 
public value, by making relevant datasets harder to find and diluting the value of 
available information. It is from here that the idea for this thesis was born, and the 
exploration of OGD-driven co-created public services, why they may or may not be 
important, and how they may lead to higher levels of public value began. 

This research is interdisciplinary in nature and based within the field of e-Government. 
E-Government research happens primarily in three fields: firstly, Public Administration 
(PA); secondly, Information Systems; thirdly, e-Government. While the research across 
domains deals largely with the same topics, the research still remains largely siloed with 
little to no overlap or crossover of ideas, methodological approaches, or theoretical 
development (Gil-Garcia, Dawes & Pardo, 2017). This issue has been brought up on both 
sides, with PA scholars claiming that the original explosion of e-Government research 
was “developed in a vacuum…. [becoming] the scientific equivalent of wishful thinking” 
(Norris, 2010 p. s181) or that the approach adopted by the field of e-Government is too 
techno-centric and ignores many of the important contextual factors (Castelnovo & 
Sorrentino, 2018). In contrast, e-Government and Information Systems scholars often 
point to their real-world impact and the applied and interdisciplinary nature of the field 
to highlight that perhaps the technological-driven approach is actually meaningful 
(Scholl, 2006, 2007). Additionally, it has also been argued that while the field of  
e-Government does seem to lack research philosophy (Heeks & Bailur, 2007), there is 
often a high level of technological understanding that is missing from other research 
disciplines investigating e-Government (Scholl, 2006).  

Though digital government has had an effect on how citizens and governments interact 
(Chatfield & Brajawidagda, 2013; Dillon, Deakins & Chen, 2006; Meijer, 2012; Norris, 
2004), for the most part, we have yet to see any large, radical, transformational shifts in 
how governments work. This is especially the case when it comes to OGD, with some 
scholars noting that OGD has not yet had the wide or powerful impact that it was initially 
expected to have (Mergel, Kleibrink & Sörvik, 2018; Zuiderwijk, Shinde & Janssen, 2019).  

In order to understand why this is the case, many scholars have focused on 
understanding the specific drivers and barriers associated with the usage of OGD, such 
as in the work by Janssen et al., 2012 or Young & Yan, 2017. However, most of these 
studies are only single case studies, not allowing for cross-context comparison. Although 
many drivers and barriers are similar across contexts, there are also those that are 
context specific (for example, when it comes to OGD-driven co-creation, see the work in 
McBride, et al., 2019). So, in order to understand better these drivers and barriers, what 
is needed is more empirical studies that look at the usage of OGD in a wide variety of 
contexts. It is here too, that this thesis aims to make a contribution, by providing 
empirical results on the drivers and barriers from different contexts be it the Faroe 
Islands as a sub-national island jurisdiction (I), Chicago as a municipality (II), or European 
states (Belgium, Estonia, Greece, Ireland, Lithuania, United Kingdom) (IV-VI).  
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2 Focus and Aim 
Whilst previous research has explored the success or failure of OGD initiatives (e.g. 
Sayogo, Pardo & Cook, 2014; Susha, et al., 2015; Tygel et al., 2016), the drivers and 
barriers associated with OGD (e.g. Barry & Bannister, 2014; Beno, et al., 2017; Conradie 
& Choenni, 2014; Janssen et al., 2012; Young & Yan, 2017), innovation with OGD (e.g. 
Juell-Skielse, et al., 2014), co-creation (e.g. Osborne, Radnor & Strokosch, 2016), and  
ICT-mediated co-creation (e.g. Cordella & Paletti, 2017; Lember, Brandsen & Tõnurist, 
2019), attention has not yet largely been paid to how the concepts of OGD and  
co-creation can be linked together (VII). In fact, outside of the work in this thesis,  
the only major publication dealing directly / specifically with this topic is the 2017 paper 
by Khayyat and Bannister titled “Towards a model for facilitating and enabling  
co-creation using open government data” that explores the role of OGD in a co-creation 
ecosystem in Ireland. However, this work is limited to that of a single case study.  
This raises the situation where there is large amounts of research on OGD and  
co-creation more broadly and individually, but limited research that bridges these two 
topics and perspectives together, exploring further how their combination could lead to 
the creation of new public services and the attainment of higher levels of public value. 
Starting from this research gap, and in order to address the contributions outlined in the 
previous introductory section of this work, this thesis asks the following research 
questions (RQs): 

1. How can OGD be used to enable the co-creation of new public services? 
2. What are the main drivers and barriers associated with the practice of OGD-driven 

co-creation? 
3. How does the availability of OGD influence public service co-creation 

ecosystems? 
a. How does the introduction of OGD to co-creation ecosystems allow for 

public value to be created? 

To achieve the aims of this thesis, and to answer the research questions, this thesis 
utilizes a total of seven articles. The first publication, “Sailing Towards Digitalization 
When It Doesn’t Make Cents? Analyzing the Faroe Islands’ New Digital Governance 
Trajectory” (I), presents the story of Talgildu Føroyar which is the organization 
responsible for the Faroe Islands’ digitalization efforts. The second publication, “Leader 
in e-Government, Laggard in Open Data. Exploring the Case of Estonia” (II) examines the 
apparent disconnect between Estonia’s position as a perceived leader in e-Government 
with its underperformance in OGD. The third publication, “How does Open Government 
Data Driven Co-Creation Occur? Six Factors and a ‘Perfect Storm’; insights from Chicago’s 
Food Inspection Forecasting Model” (III) looks at the development of how an innovative 
OGD-driven co-created public service was made possible by a unique combination of 
environmental, technological, legal, and human factors. The other four articles, “Open 
Data as Enabler of Public Service Co-Creation: Exploring the Drivers and Barriers” (IV), 
“Open Government Data Driven Co-Creation, Moving Towards Citizen-Government 
Collaboration” (V), “Turning Open Government Data into Public Value: Testing the COPS 
Framework for the Co-Creation of OGD-driven Public Services” (VI), and “A Framework 
for Data-Driven Public Service Co-Production” (VII) provide further insights into the 
different factors that influence the usage of OGD for the co-creation of new and 
innovative (public) services.  
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To build up an initial understanding of OGD-driven co-created public services, papers 
II – VII all deal explicitly with gaining a better understanding of the different parts of an 
OGD-driven system or public service co-creation and the behaviour of such a system. 
While I does not focus explicitly on OGD as the object of study, it does look at the role of 
OGD in a wider digitalization initiative. The research papers explore OGD in a number of 
different ecosystems. I is focused on the Faroe Islands, II, is focused on the City of 
Chicago, III and V are focused on Estonia, IV and VI take a broader approach and explore 
OGD-driven co-creation in six different countries, and, finally, VII takes an a-contextual 
approach focusing rather on a potential process for using OGD rather than exploring an 
empirical example of its usage. Furthermore, all seven research papers included in this 
thesis address different drivers and barriers associated with the usage of OGD. This work 
started primarily in IV and VII, which served to create an initial understanding of the 
drivers and barriers associated with OGD. After this, further empirical explorations in I, 
II, III, V, and VI were conducted to understand better the systematic and contextual 
influences on these initially discovered factors.  

RQ1 asks “How can OGD be used to drive the co-creation of new public services?”.  
In order to answer this question, the thesis utilizes the published research articles to: 
develop an understanding of the concept of a “co-created OGD-driven public service”, 
proposes a model for understanding the process of co-creating an OGD-driven public 
service, and then studies real-world empirical examples of OGD-driven public services in 
different contexts. Papers IV, VI, and VII come together to form the necessary 
background information for further investigating the nature of co-created OGD-driven 
public services. Papers II and V provide two different examples of co-created OGD-driven 
public services, whereas VI provides examples of different services in different contexts. 

For RQ2, all papers, with the exception of I, pay special and specific attention to the 
drivers and barriers that are encountered in different contexts in relation to co-created 
OGD-driven public services.  

The third question, RQ3, asks “How does the availability of OGD influence public 
service co-creation ecosystems?”. In all seven of the papers included with this thesis 
insights into this question are provided. For RQ3a, the thesis draws on insights provided 
by the research conducted in papers II, V, VI as they all explicitly provide information 
about empirical examples of how the introduction of OGD to the public service  
co-creation process allowed for public value to be created. In order to do this, different 
OGD-driven co-created public services have been studied and the public value they 
aimed to create is present, as well as whether or not this value emerged.  

The rest of this thesis is devoted to answering the primary and supplementary 
research questions in a more in-depth manner, and, through this process, making clear 
how the aforementioned contributions have emerged as a result of this research, and, 
ultimately, are encapsulated within this thesis. In the following section, the methodology 
and research philosophy that guided this research are presented and discussed in detail. 
Following the methodological overview, important and necessary background 
information on the topics of OGD and co-creation are provided to make clear how the 
ideas presented in this thesis have emerged, and also, to clearly demonstrate the areas 
that this research is able to make a contribution to. After this background has been 
provided, an overview of the articles is presented; during this process, the research 
questions will be reflected upon and the current answers provided. Finally, the main 
conclusions and key contributions of the thesis are put forth, as well as implications for 
future research. 
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3 Methodology 
The research conducted for this thesis draws primarily on its philosophical basis from 
interpretivism. Interpretivism is a research philosophy that views “our knowledge of 
reality [as] a social construction” (Walsham, 1995, p.376) and that this knowledge is 
“incapable of being understood independently of the social actors” (Orlikowski & 
Baroudi, 1991, p.14). In practice, this means that interpretation is one of the key ways to 
gain new understanding about complex social phenomena, such as politics, public 
administration, or e-Government. When it comes to ontology, interpretivism relies 
heavily on constructivism (Hay, 2011; Walsham, 1995) viewing reality as a social 
construction that is influenced by the views, beliefs, traditions, and ideas of people. 
Epistemologically, interpretivism is concerned with interpretation and understanding,  
it is only by understanding how and why certain beliefs, traditions, and values are held 
that we can generate new knowledge (Bevir & Rhodes, 2005; Chen & Hirschheim, 2004). 

With this in mind, certain research methodologies are likely to be more in line with 
interpretivism than others. The methodology must allow for interpretation and 
understanding, and it must also allow for the study to take place in vivo, or within the 
whole. Thus, specific qualitative methodologies such as case studies or field studies are 
likely to be featured more predominantly in interpretive research (Merriam & Grenier, 
2019; Orlikowski & Baroudi, 1991; Walsham, 1995). However, it is also important to point 
out that these case studies should be conducted in an inductive rather than a deductive 
manner, where the focus is on generating knowledge and understanding rather than 
testing hypotheses and theoretical concepts. In terms of evidence and data collection, 
methods (almost always qualitative) that allow the research to understand the subjects’ 
beliefs and values should be relied upon this includes, in a non-exhaustive manner: 
interviews, field work, participation, ethnography, or document reviews (such as narratives 
or stories).  

In this research, the primary used methodology was case study research with articles 
II, III, V, and VI being exploratory case studies and article I being a descriptive/narrative 
case study. Exploratory case studies allow for some contemporary phenomenon to be 
explored within its natural context and setting and has an explicit goal of generating 
initial insights, knowledge, and understanding  (Yazan, 2015; Yin, 1989). A narrative case 
study, aims to tell a narrative or story about how and why a certain phenomenon has 
emerged and focuses heavily on historical processes and developments (Merriam, 1998; 
Merriam & Grenier, 2019). In each case-study based article, the case study was a single 
case with a single unit of analysis (except VI, where five different countries were studied).  

This thesis argues that e-Government phenomenon, in the context of this thesis  
OGD-driven co-created public services, could be studied by following a case-study based 
approach, paying special attention to the unique systems at play, the contextual factors, 
and the different environments for each OGD initiative that was being studied. As each 
case takes place in a different context, this approach allows for a better understanding 
of the different aspects of the OGD ecosystems, the different beliefs and values 
associated with OGD ecosystems, and allowed for a strong and more in-depth 
understanding of their drivers and barriers. In every case study, the research was 
conducted in an inductive manner, with initial research being conducted to understand 
the context and environment of the case. After this initial desk research had been 
conducted, interviews and field research followed, this allowed the researcher to interact 
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with those involved in the case and thus allowed for a more complete and in-depth 
understanding to be gained. 

 While it is true that case studies may limit the external validity of the conducted 
research, the purpose of these studies was more to focus on understanding the how and 
why certain e-Government related phenomena have emerged within a specific context. 
In regard to internal validity of the studies, each article used multiple sources of evidence 
that could be used to support and triangulate the interpretations. To make clear the 
different methodological approaches and data sources used for the articles of this thesis, 
Table 2 (below) has been drafted.  

In addition to the theoretical and academic research conducted for this thesis, there 
is also a heavy pragmatic component as well. In the case of I, the researcher went to the 
Faroe Islands and provided key insights as both a visiting researcher and consultant to 
the digitalization program on the Faroe Islands, Talgildu Føroyar. More specifically, 
the researcher worked directly with the project manager in charge of the “Basic Data” 
program to help develop an understanding about the role of OGD for a Faroese digital 
society. In relation to III, IV, and V, the researcher has been heavily involved in Estonia’s 
OGD ecosystem. Starting in 2016, the researcher began to collect and utilize OGD to create 
a new OGD-based public service as part of the H2020 funded OpenGovIntelligence 
project. In addition to this work, starting in 2018, the researcher became the chief technical 
consultant for the Estonian OGD Portal, and in this time, has improved from rank 27 to rank 
14 in the European OGD Index (European Data Portal, 2019). More recently, the researcher 
has been actively involved with the Estonian government’s response to Coronavirus by 
developing a new portal based around OGD that shows the spread of the virus in Estonia. 
The application receives, on average, 50,000 unique users a day and the data behind the 
application has quadrupled traffic to the Estonian OGD portal within a matter of days 
(Tuul, 2020). While this experience is not dealt with directly in the research papers, 
it provides an example of how the availability of OGD can be used by volunteers to 
co-create public services that create public value. It was, in many respects, a validation of 
why this thesis is important; by opening up data that is relevant to the public it allows for 
problems to be solved or addressed based around new and innovative approaches. 
People want to help, and if the data is available, they can. The practical components 
associated with this research have all been heavily informed by the theoretical and 
interpretivist research that has been conducted within the context of this doctoral thesis. 

Table 2. Methodology and Data Collection Summary. Source: Author. 
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For this research, eight different sources of evidence have been used throughout all 
of the articles. For document analysis, I, II, III, V, and VI all included analysis of official 
government statutes, policy documents, white papers, laws, executive orders, government 
opinions, etc. Semi-Structured interviews were conducted in a majority of the case study 
papers (I, II, III, V). Semi-Structured interviews are preferred in qualitative case study 
research as they allow for more informal conversations to take place, which allows for 
the interviewee to provide more insight into their beliefs and opinions thus allowing for 
more information to be gained and assisting the researcher with later interpretations. 
For the most part, interviewees were selected following a snowballing based approach, 
with initial experts being interviewed and other interviewees being identified and 
suggested by the earlier interviewees. In total, 35 interviews were conducted. In I, 
twenty-three interviews were conducted with members of civil society, government 
officials, government employees, and private sector stakeholders being included in the 
analysis. In II, six interviews were conducted with all key stakeholders in the project being 
studied, these stakeholders represented civil society, private sector, and the city 
government. In III and V, the same six interviews were used for both papers (originally 
gathered in V), having been conducted with key players in Estonia’s OGD-ecosystem. For 
all interviews conducted in person, the interviews were recorded, transcribed, and then 
analyzed for key and common themes, topics, beliefs, and ideas (Birks & Mills, 2015).  

II was unique in that there was a high amount of news and media coverage for the 
topic and thus different newspaper articles and videos were also included in the analysis, 
whereas I, III, and V, used primarily newspaper articles, rather than videos (as in the case 
of II). The survey used for III - VII included 63 responses from six European Union 
countries about OGD and co-creation and included both closed and open ended 
questions. The 63 responses included 34 public administrators and 29 non-governmental 
stakeholders. The responses were distributed as follows: Greece – 16; Belgium, Ireland,  
and UK – 10; Estonia – 9; and Lithuania – 8. There were 11 questions in the survey and 
respondents had to describe their previous experience with OGD, co-creation, OGD-driven 
co-creation, and also asked about their beliefs about key drivers and barriers associated 
with the aforementioned topics.  

For V, a workshop was also conducted with stakeholders from Estonian private and 
public sectors taking part. The workshop included 7 different public sector agencies and 
2 Estonian private sector companies and was based around nominal group technique 
(Delbecq, de Ven & Gustafson, 1975). The workshop had four primary goals: 1. To get 
end user feedback 2. To improve the initial offering of the public service 3. Involve 
stakeholders with the design of the service and 4. Raise awareness of the Estonian Real 
Estate Pilot Program. As a result of this workshop further elucidation of context-specific 
drivers and barriers for Estonia were gathered, as well as a list of key datasets that could 
be opened and included in the proposed pilot project. 

 In I, III, V, and VI the researcher was directly involved and thus was able to gather 
direct observations and ethnographic evidence during the research, and, additionally, 
due to participating at some stages was also able to gather evidence in this manner as 
well. Finally, all five articles utilized evidence obtained from conducted literature reviews 
as well.  
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4 Background Information 
The aim of this section is to provide an overview of the core concepts of this research, 
open government data and co-creation. It aims to provide a definition of each concept, 
as well as the current understanding of each concept within the scholarly literature.  
The overview of these concepts in the introduction provides a firm grounding for further 
reading of the academic articles that make up this thesis.  

4.1 Open Government Data 
The idea, or concept, of Open Government Data (OGD), is a semi-new phenomenon that 
has been seeing a rapid increase in grow and interest since its initial emergence. OGD 
can trace its origins and popularity, primarily, back to President Barack Obama’s 2009 
Open Government Directive (Obama, 2009), and his 2013 memorandum on Open Data 
Policy (Obama, 2013). The idea, then, was that the government has a responsibility to be 
accountable, open, and transparent towards its citizens; the Open Government Directive 
declared that “the three principles of transparency, participation, and collaboration form 
the cornerstone of an open government” (Obama, 2009). This idea of openness, 
accountability, transparency, and collaboration are all values that are encompassed 
within OGD and the wider global OGD movement. Indeed, it can be said that OGD has 
spread rapidly across the globe, permeating throughout our societies, creating new 
expanding ecosystems with their own emergent behaviour in a wide variety of sectors. 
Government agencies at every level have invested heavily into OGD initiatives, hoping to 
achieve higher levels of transparency, accountability, and economic development. NGOs, 
such as Open Knowledge Foundation, have sprung up and devoted large amounts of 
resources to encourage the development of OGD ecosystems, and, furthermore, to 
create tools that encourage and drive the growth and usage of OGD (Open Knowledge 
Foundation, 2019). Private sector companies are taking advantage of freely available and 
reusable data to create new jobs, services, and create economic growth. Citizens as well 
have also taken notice about the increasing availability of OGD, and are beginning to play 
the role of active citizens, analyzing data for transparency and accountability purposes, 
or using data to create new applications and services that are able to lead to higher levels 
of public value. 

While there are many potential benefits to OGD, there are, naturally, barriers that 
inhibit its usage, and, additionally, some examples of how not to do OGD. Two of the 
most well-known examples of ‘failures’ with OGD are as follows. Firstly, New York City 
released taxi receipts as OGD, however, it was discovered that by looking at the 
timestamps of paparazzi photos and comparing them to the receipts on taxi’s, it was 
possible to identify how often certain celebrities took taxis, and, additionally, which 
celebrities were the best and worst tippers, which is, of course, a violation of personal 
privacy (Hern, 2014). A second example had to deal with open health care data when a 
student from MIT was able to identify the governor of Massachusetts’ (William Weld) 
data from what was supposed to be anonymized data (Barth-Jones, 2012). These two 
examples highlight well one potential risk associated with OGD, that of personal privacy. 
Other barriers associated with OGD have been highlighted in (e.g., Beno et al., 2017; 
Young & Yan, 2017; Zuiderwijk, et al., 2012), but often include lack of technological 
capability, lack of interest, missing technical infrastructure, and /or cost. In VII, it is 
highlighted that there are differences in the primary sources of barriers for government 
and for OGD users. In the case of the former, it is often organizational or ideological 
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issues, OGD is not given political priority or is not viewed as important, whereas in the 
case of the latter, it is more often technological issues (lack of technical expertise). 
However, in the case where the user is knowledgeable about OGD, then the barriers are 
most often caused by the data itself, such as poor quality of data.  

Naturally, it is important to understand these barriers, and how to overcome them,  
if one would want to create some sort of value from OGD. However, it is not enough to 
simply approach each barrier one by one. This is due to the systemic nature of OGD; OGD 
is more like a co-evolutionary system where human actors use, interact, influence (and 
are influenced by), OGD. While this idea of taking a systemic perspective on OGD is not 
necessarily new, it is one area of research that still remains underdeveloped. One of the 
most well-known activists associated with OGD, Rufus Pollock, noted that OGD must be 
viewed as an ecosystem, and this ecosystem would “thrive on collaboration, 
componentization, and open data” (Pollock, 2011).  

In essence, OGD relies on collaboration and innovation to turn OGD into something 
that creates value. In the academic field, one of the most well-known systems-based 
approaches to OGD is that of (Dawes et al., 2016). Their model provides a way to 
understand better how different contextual, systemic, internal, and external 
characteristics all play a role in influencing the beliefs, values, and actions of OGD 
providers, OGD users, and OGD beneficiaries. The main contribution, here, is it provides 
a way for analyzing who is using OGD, why are they doing so, what are they doing with 
it, and what values or benefits can be associated with the system. 

What this “value” is, depends on who is asked (Gonzalez-Zapata & Heeks, 2015).  
This is one of the most important questions currently being studied on the topic of OGD, 
what is the actual tangible or intangible benefits associated with the release and usage 
of OGD. Unsurprisingly, some of the most commonly cited benefits and values associated 
with OGD come from the name itself, open, or, rather, values associated with openness: 
transparency, accountability, responsiveness, adaptability, etc…(dos Santos Brito,  
da Silva Costa  & de Lemos Meira, 2015; Janssen et al., 2012; Kassen, 2013; Reggi & 
Dawes, 2016) Outside of the more normative and value-based benefits, there also 
appears to be other clear benefits. For example, OGD ecosystems are able to deliver 
value by driving the creation of new public services (Chan, 2013; Janssen et al., 2012; 
Krimmer, et al., 2016), creating new areas of economic activity (European Data Portal, 
2018), improving government efficiency (European Data Portal, 2018), or increasing 
citizen-government interaction (Lonn & Uppstrom, 2016; Schrock & Shaffer, 2017). It 
must be acknowledged that the “values” associated with OGD are highly dependent on 
the beliefs, values, and motivations of the involved actors, and that these have all been, 
at least to some extent, influenced by their own unique context. Gonzalez-Zapata & 
Heeks, 2015 argue this point exactly, OGD has multiple meanings, and these meanings 
and perspectives change depending on which stakeholder is being studied. 

4.2 Co-Creation 
An additional concept that needs to be addressed within this theoretical background 
section of the doctoral thesis is that of co-creation (this thesis does not focus on  
co-creation amongst a specific stakeholder group such as citizens or government,  
but takes a more holistic approach allowing for different configurations of stakeholder 
groups to co-create). However, in order to understand co-creation, it is important to first 
understand how exactly it differs from a term that is sometimes used colloquially as a 
synonym, co-production. Co-production is a term that originated in the late 1970s from 
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the work of Elinor Ostrom (Ostrom, 1972). In this work, Ostrom concluded that the value 
received from a given public service was highly affected by the participation, inclusion, 
and interaction between service user and service provider. Thus, it was posited that by 
focusing on the relationship between service user and provider, specifically at the point 
of service delivery, it may be possible to both understand and improve the effective value 
of a public service. To give a more exact definition to the term co-production, Bovaird, 
2007 argues that co-production can be thought of as: 
 

“the provision of services through regular, long-term relationships between 
professionalized service providers (in any sector) and service users or other 
members of the community, where all parties make substantial resource 
contributions” (Bovaird, 2007, p.847).  

 
Another definition is offered by Osborne, Radnor & Strokosch, 2016 who write that  
co-production is the “voluntary or involuntary involvement of public service users in any 
of the design, management, delivery, and/or evaluation of public services” (p. 640). 
Furthermore, in previous research, two of the authors of the definition argue that:  
 

“Co-production is thus not an add-on to the delivery of a public service but is 
rather a core element of the effective management of public services on a  
day-to-day, operational, basis – and a key determinant of both their quality and 
performance.” (Osborne & Strokosch, 2013, p. s38) 
 

In agreement with the first definition offered, but in opposition to the second, Alford 
(2014) argues that it is not just the citizen that can be a co-producer, but many 
stakeholders can, in fact, “co-produce” and further notes in Alford, 2016 notes that  
co-production is a part of every public service, but that it exists on a “continuum,  
from optional to essential” (p. 677).  

Before moving on to co-creation and understanding how co-production and  
co-creation differ, it is important also to introduce the concept of public services.  
The idea of public services has become an increasingly debated topic in the current 
academic literature. In line with the rise of popularity of openness, transparency, and 
participation in the global sphere, a new perception of public services has begun to 
emerge; this perspective is often framed with the concept of New Public Governance 
(NPG), which was coined initially by Stephen Osborne, focuses heavily on public value, 
service outcomes, networks, systems, and co-production (Osborne, 2006, 2010). Within 
this new NPG paradigm, public services are viewed as value delivery systems, where 
every actor is able to take part and play a role in the service and value creation process. 
One definition that encapsulates these concepts quite well, is advocated for by the 
European Commission’s Public Services unit in DG Connect, where it is stated that “public 
services are services offered to the general public and/or in the public interest with the 
main purpose of developing public value. Public value is the total societal value… [that] 
is shared by all actors in society” (European Commission, 2013, p.2). Furthermore, it is 
argued that in today’s increasingly networked and connected world citizens must be 
empowered (European Commission, 2013). More succinctly, they are arguing three 
things: public services are anything that creates public value, public value is dependent 
on the beliefs and values of society, all stakeholders can play a role in the delivery and 
creation of public services. 
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In the definition offered of public services by the European Commission, it is the third 
point that is concerned directly with co-creation. When talking about co-creation, 
numerous definitions have been offered, but one of the more recent ones views  
co-creation as the “joint effort of citizens and public sector professionals in the initiation, 
planning, design, and implementation of public services” (Brandsen, Steen & Verschuere, 
2018). This denotes a deliberate action to involve non-traditionally involved stakeholders 
in the process of creating a new public service. However, it falls short in that it excludes 
other stakeholders that could be involved in the co-creative process, such as NGOs or 
businesses. This is one of the biggest potential benefits of co-creation, and in line with 
the definition of public services offered above, any stakeholder can be empowered to 
play a role in the creation of new public services. So, taking this into account, this thesis 
rather views co-creation as the involvement of outside, non-typical, stakeholders in the 
initiation, design, implementation, and evaluation of a new public service (VII). It is 
important to point out as well that co-creation on its own is not a tool. Co-creation is an 
ongoing process, dependent on the relationships and interactions taking place in order 
to provide or produce value.  

Now, reflecting back on the difference between co-production and co-creation, what 
can be said? Firstly, co-production is an inherent part of all public services, whereas co-
creation is not; expressed logically, it could be said that all co-creation is co-production, 
but not all co-production is co-creation (McBride, 2017). Stephen Osborne writes that 
co-production is a linear process with value being created as a result of a service being 
produced, whereas co-creation is rather non-linear, delivering value throughout the 
process at the point of interaction (Osborne, 2017. p. 225). So, while co-production is an 
inherent part of all public services, and produced at the time of service delivery,  
co-creation is an interactive process that can be driven by any stakeholder group, where 
value is created throughout ongoing deliberation and interactions, thus leading to even 
higher levels of value being produced if and when a service is made used and/or offered.  

Why, though, has co-creation only recently emerged as a topic of interest; especially 
as co-production, where co-creation can find much of its theoretical initiation, has been 
around since the 1970s? In fact, there has been a long development of this topic,  
Table 3, shows how the terms co-production and co-creation have evolved over time.  
 

 
 
 
 
 
 
 



20 

Osborne et al., (2016) Coproduction; Co-Design; Co-
Construction; Co-Innovation 

Paletti, (2016) Coproduction through ICT: 
Applications to report problems 

Applications to crowdsource data 
Applications to involve citizens in the 

public service delivery 

Lember, 2018; Lember et al., (2019) ICT augments coproduction; 
ICT transforms or diversifies 

coproduction;  
ICT substitutes for coproduction;  

ICT bypasses need for coproduction 

 
 

Table 3. Evolution of Co-creation / Co-production in literature. Source: Author, modified from 
McBride (2017) 

Authors Types of “coproduction/co-creation” 

Whitaker (1980) Citizens requesting assistance from public 
agents; 

 Citizens providing assistance to public 
agents; 

Citizens and agents interacting to adjust 
each other’s service expectations and 

actions 

Pollitt, Bouckaert & Löffler (2006) Co-Planning; Co-Design; Co-Delivery; Co-
Evaluation 

Linders (2012) Citizen sourcing (citizen to government); 
Government as a platform (government 

to citizen); Do it yourself government 
(citizen to citizen) 

Bracci, Fugini & Sicilia (2016) 

 Verschuere,  Brandsen & Pestoff (2012) 

Individual acts of coproduction; Collective 
acts of coproduction; 

A mix of individual and collective acts of 
coproduction 

Osborne & Strokosch (2013) Consumer coproduction; 
Participative coproduction; 

Enhanced coproduction 

Voorberg, Bekkers & Tummers (2015) Citizen as a co-implementer; 
citizen as a co-designer; 

citizen as an initiator 
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As new tools and technologies have become available, it has affected how we interact 
with our environment. We now exist in a world where data is abundant, interactions are 
instant, and information is reachable within just a few clicks or taps. This has led,  
as previously mentioned, to new world views and ideas where government information 
must be open, available, and accessible. Government should be transparent and 
accountable (Open Government Partnership, 2011). In essence, due to a changing 
environment, it has changed the values that some societies view as important, thus 
creating a new environment where concepts such as co-creation are sought after and 
viewed as not only important, but necessary for the future of public administration.  

Not all co-creation must involve technology, but the role that technology may or may 
not play in influencing the co-creation process is seeing increased attention in the 
academic literature. Starting in 2012, Linders proposes a typology for technologically 
mediated co-production where he proclaims that due to the advent of new technologies, 
we should expect to see co-production vigorously re-emerging in new and innovative 
forms (Linders, 2012). More recently, Lember et al., 2019 argues that there are four main 
potential ways that ICTs are influencing this co-creative process, three positively and one 
negatively (Lember et al., 2019). Additionally, Lember et al., 2019, highlight that  
co-creation with technology is not a positive thing by default, there could be external 
negative externalities, thus it is important to study and understand better how this  
co-creation via ICT mediation occurs, and what the potential impacts are. Taking all of 
this into account, it is possible to say that co-creation can be seen as a process that is 
dependent on new interactions emerging between government and non-government 
actors, technologies that encourage or discourage these interactions will have some 
effect on co-creation and, as such, it is important to understand better exactly how this 
change will happen.  
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5 Open Government Data Driven Co-Creation 
Both OGD and co-creation have been given increased prominence in today’s world where 
openness, transparency, accountability, and inclusiveness continue to grow in popularity 
as part of the open government movement and as seen in today’s NPG paradigm. While 
co-creation was traditionally not analyzed within the context of ICT-enabled co-creation, 
this is something that is changing, with increasing amounts of scholars and governments 
paying attention to how technological advances could drive new and innovative ways for 
co-creation of public services. In a similar vein, OGD has also seen a shift in how it is 
analyzed, from something of a static asset (OGD for the sake of OGD), it has shown 
increasing promise as both a system creator and a system changer. That is to say, OGD 
can both lead to the creation of new ecosystems based around OGD and change existing 
ecosystems, for example it could integrate into already existing co-creation networks to 
transform how this system works (Lember et al., 2019). Thus, the aim of this section is to 
firstly build the bridge between the concepts of OGD and co-creation, and then further 
provide an overview of the contributions of the articles by demonstrating how OGD can 
be used to drive the co-creation of new public services, exploring how OGD-driven  
co-created public services create public value, and showing why the availability of OGD 
is able to both create and influence co-creation ecosystems.  

OGD-driven co-creation is a concept that has not yet received much attention in the 
current academic literature (II, V). While there are similar topics that relate to the usage 
of OGD for the creation of new and innovative services (Foulonneau, et al., 2014; 
Maccani, Donnellan & Helfert, 2015; Mergel, 2015) or how co-creation is influenced by 
digital technologies (Lember et al., 2019; Linders, 2012; Mergel et al., 2018), there is,  
to date, limited literature on real, empirical examples that looks at the process of  
co-creating with OGD as the unit of analysis. In this situation, the starting stage of the 
research was to, firstly, define what exactly co-creating an OGD-driven public service 
entails.  

While the components are self-explanatory from the name, to be more concise, it is 
possible to clarify three critical components for any OGD-driven co-created public 
service: 1) OGD is necessary for the service to function, 2) stakeholders from different 
groups must be involved in a co-creation process, and 3) the service must produce public 
or societal value (II). It should, also, be seen from the definition that this is not a simple 
objectively existing thing, it is systemic in nature and highly dependent on the internal 
components, their interactions, and effected by the external environment (II, V, VI, VII). 

There are different examples of what these services can look like. For example, they 
can be initiated by any stakeholder, be it from the government, citizen, or private sector. 
In the context of this thesis, the example of II comes was a service initiated on the 
governmental level drawing on expertise from the private sector and including citizens 
throughout the delivery process. On the other hand, the service presented in V 
represents a service led by a University but supplemented with support and input from 
the public sector, private sector, and citizens more broadly. In VI, all services were 
initiated and led by a governmental agency, but at different levels, municipal, national, 
and regional, and, similarly, addressing a large variety of domains from unemployment 
to the environment to business.  

In every case presented, the availability of OGD, or the knowledge of OGD, was a 
precondition for the creation of the service. This is interesting as it represents something 
that was, even 15 years ago, not possible. Whereas before the emphasis was on the 
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government to provide services and release only data they thought was relevant,  
the mental model has now switched, it is possible to release data in an open format, and 
encourage anyone to use it and create new services from it. Thus OGD-driven co-created 
public services do not only represent a new technological concept, but it also represents 
a paradigm shift in the way of doing government (IV).  

In regard to the sorts of ways in which OGD can be used in the co-creation of new 
public services, there appears to be a few different ways in which this manifests. Firstly, 
the services can be either externally or internally focused (VI); the case of (II) was 
internally focused, whereas (IV) was externally focused. In this context, externally 
focused services imply that the service user is the government, and that by using this 
service they are able to do their job better and thus provide higher levels of public value 
(for example, in (I), if food inspectors are able to catch critical food safety violations 
earlier, it means less people will get sick, thus providing value for society in the form of 
healthier citizens). Externally focused OGD-driven co-created public services are focused 
on external service users, for example (IV) discusses the creation of a new real estate 
portal that helps to fight information asymmetry in the real estate market thus providing 
those who wish to know more about said market. While there are likely to be numerous 
ways in which OGD-driven co-created public services could manifest themselves, initial 
research seems to highlight three main service types: web applications, machine learning 
models, and mobile applications. It is also important to highlight that co-creation 
happens on a continuum of activity, from fairly passive (e.g. monitoring a website or filing 
in a form) to active (e.g. taking pictures with your phone, coding, or using sensors to 
gather data) 

Reflecting back onto how this process of turning OGD into an OGD-driven co-created 
public service occurs, it is important to highlight again the systemic nature of OGD-driven 
public service co-creation. To this end, VI elucidates this process further, but it is also 
expanded upon in greater detail in (McBride et al., 2017). At a minimum, an OGD-driven 
co-created public service system consists of ICT tools, a group of stakeholders, OGD, and 
a co-creation process (McBride et al., 2017). There are environmental attributes as well 
that influence how this system functions, such as a given historical context, government 
system, legal environments, data infrastructures, stakeholder beliefs, funding, 
organizational factors, policies, administrative factors, and previous experience with  
co-creation or OGD (VI, McBride et al., 2017). This system would behave, in its simplest 
form, in the following manner: A group of stakeholders come together to utilize ICT tools 
to exploit OGD, through a co-creative process, in the hope of creating higher levels of 
public value from OGD and delivering this public value in a tangible form of a co-created 
OGD-driven public service. In (McBride et al., 2017), a diagram was made to illustrate the 
OGD-driven public service co-creation system, which is shown in Figure 1, below. 
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Figure 1: OGD-Driven Co-Created Public Service Ecosystem. Source: McBride et al., (2017) 

The figure is diagrammed using object-process-methodology (OPM) (Dori, 2015) and 
demonstrates how a co-creating process transforms the public value of OGD from low to 
high by taking OGD, passing it to a co-creation system, and creating a co-created public 
service. While this systemic process, the input, and output should be quite clear, what is 
a bit more abstract, is the idea of a “co-creative” process. As previously shown in Table 3, 
there are quite many different approaches to co-creation, and different understandings 
of what does and does not count as co-creation. As the aim of this process is ultimately 
the creation of a public service thereby creating public value, it was possible to draw on 
some insights provided by NPG and the current literature that views service delivery as 
a networked and systemic process. Following this, it is also known that one characteristic 
of systems that encourages growth, sustainability, and higher levels of performance is 
the presence and existence of feedback loops (Forrester, 1991; Meadows, 2008), more 
specifically, positive reinforcement loops. One of the best ways to develop these loops is 
to design mechanisms that allow fast and accurate movement of information between 
actors within a system, in the case of co-creation, this would be between the service user 
and service creator. It is also known from the current scholarly literature that one of the 
best ways to encourage this sort of feedback development is through the usage of agile 
(Figure 2) and lean development (Highsmith, 2002; Janssen & van der Voort, 2016; Parcell 
& Holden, 2013; Ries, 2011; Upender, 2005) so, it followed that these design approaches 
may appear in a co-creation process.  

Figure 2: Agile Development Process. Source: Krimmer et al. (2016) 
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The final concept to grasp, is that of co-creation itself. As co-creation is, an ongoing 
process, it is hard to define it as a single or linear manner, rather, it is more likely that it 
occurs dynamically with many different possible stages that all, in their own way, form 
part of the co-creative process. While there are many different ways of understanding 
these stages, the research articles drew on inspiration from (Osborne et al., 2016; Pollitt 
et al., 2006) to define the four potential stages of co-creation as co-initiation, co-design, 
co-implementation, and co-evaluation (II, V, VI, VIII). Putting all of this together,  
it became possible to create a mental model of what the process behind OGD-driven  
co-created public services would look like. One would expect that this process is started 
or reliant on OGD, that numerous actors are engaged, that it is iterative and agile, that it 
may exhibit dynamic and not-linear behaviour, and that this process is highly dependent 
on the environment that is taking place within. While this process has been visualized 
and is shown below in Figure 3, it cannot be emphasized enough that this is merely 
supposed to represent visually the concept and process of OGD-driven co-created public 
services (here, the common phrase ‘all models are wrong, but some are useful’ comes to 
mind). It is a tool that helps to frame and understand this process, but due to its systemic 
nature it will look differently in different contexts and environments. It is the role of the 
researcher to look further and understand how different environments and contexts 
influence this process and mental model.  

 
Figure 3: OGD-Driven Public Service Co-Creation Process. Source: VI, amended and improved in VII 

As part of this model, and in addition to the visual representation, four findings and 
insights were offered in (VII), highlighting the ways in which OGD influences and / or 
creates this public service co-creation process. Firstly, OGD driven co-creation of public 
services requires a change in how stakeholder involvement is perceived in the public 
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service creation process; secondly, governments are indirectly playing a role in the  
co-creation of new public services anytime OGD is used; thirdly, OGD serves as a platform 
and foundation for new innovative public services to be built upon; fourthly,  availability 
of OGD does enable and encourage public service co-creation (VII, p. 187-188). 

In order to help understand what this process looks like in practice, a simple generic 
architecture was developed in (McBride et al., 2017) and is shown below in Figures 4 
and 5 (this demonstrates well P3 from above). 

Figure 4: OGD-Driven Co-Created Public Service Architecture. Source: McBride et al. (2017) 

Figure 5: OGD-Driven Co-Created Public Service Architecture. Source: McBride et al. (2017) 

What can be seen here is that in Figures 4 and 5 there is different stakeholder groups, 
government, service producers, and service users. The government provides OGD, 
which is then exploited by service producers who use ICT Tools and some sort of 
collaboration platform (such as GitHub) to develop an application. It is at this level where 
co-implementation and co-design happens. All three parties (service users, service 
providers, and government) are able to provide feedback to each other (co-evaluation), 
representing co-evaluation, reporting either on service usefulness, data quality, or in any 
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other form of requested (or not) feedback. It can also be seen that there are numerous 
versions, highlighting that numerous iterations are usual in this process, ideally becoming 
more in line with user needs and expectations with each iteration.  

Moving on from the OGD-driven co-created public services and the process in which 
they are created, it is important to explore and understand better the different drivers 
and barriers that are also associated with these concepts. Additionally, it is important to 
understand exactly how different contexts may or may not play an influencing role in the 
co-creative process. This is where and how the initial results from the performed survey 
were  used: they were harmonized (a-contextually and grouped together) in paper IV, 
but the results from different countries’ respondents were used also in further research 
to elucidate drivers and barriers in their specific contexts, such as in III, V, and VI.  
This was possible as the survey, in addition to knowing the participants’ demographic 
information, asked respondents how they understand the importance of the country 
context for the drivers and barriers. In addition to asking what the drivers and barriers 
were, the survey specifically required respondents to provide insight into why they 
thought these drivers and barriers existed. This allowed for information to be gathered 
not only on the country-specific context, but also to understand better the beliefs 
associated with each of the drivers and barriers. The initial results from this survey were 
harmonized in a table in IV and are displayed below in Table 4. 
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Table 4. Overview of Drivers and Barriers from Survey Source: IV 

Barriers (B) Drivers (D) 

Data and technology (DT) 

B.DT1 – Lack of availability of open 
data  

D.DT1 - Availability of open data  

B.DT2 - Lack of data quality, 
fragmentation of datasets  

D.DT2 - Provision of high-quality easy-to-use 
datasets, provision of datasets of key 

importance  

B.DT3 - Messy data formats and lack  
of metadata  

D.DT3 - Harmonization of data and metadata  

B.DT4 - Missing infrastructure to 
support open data  

D.DT4 - Open Data Portal  

Stakeholders (perceptions, attitudes, culture) (S) 

B.S1 - Political environment  D.S1 - Citizen demand and visionary policy-
makers  

B.S2 – Lack of awareness of open data 
and benefits  

D.S2 - Awareness of open data and benefits  

B.S3 - Technological skillset missing  D.S3 - Training and skills development  

B.S4 - Requires trust and participation  D.S4 - Participation  

Organizations (O) 

B.O1 - Existing business models  D.O1 - Development of new business models  

B.O2 - Missing innovation orientation 
in public sector  

D.O2 - Presence of innovative orientation 
in public sector  

B.O3 - Incompatible organizational 
processes  

D.O3 - New organizational processes required  

Legislation and policies (LP) 

B.LP1 – Legislation on data sharing  
and licenses  

D.LP1 - Legislation on data sharing and licenses  

B.LP2 - Limited legal obligation to 
publish open government data  

D.LP2 - Strengthening legal obligations to publish 
government data as open data by default  

B.LP3 - Privacy and security concerns  D.LP3 - Increases transparency and 
accountability  
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The identified drivers and barriers were able to be divided among different parts of 
the OGD-driven co-creation system: data and technological, stakeholders, organizational, 
legislation and policies. Within these main categories, further drivers and barriers were 
identified, many of which can be directly associated with contextual factors and/or 
beliefs or values. Interestingly, many of these drivers and barriers could be viewed as 
both driver and barrier, it depended simply on the belief behind the actor. This is the 
case, for example, when it comes to awareness about OGD, organizational processes,  
or societal beliefs. In order to overcome the different barriers, IV offered 10 different 
policy suggestions for government, and four different steps that non-governmental 
stakeholders could do to help increase the availability of OGD and, furthermore, to 
encourage OGD-driven co-creation. These included, for example, Making OGD a clear 
political priority, analyzing and publishing key datasets as OGD, review data licensing and 
copyright regulations, make OGD the legal default, expressing clear demand for OGD 
(from the non-governmental side), and/or creating an application from some limited 
amount of available OGD to demonstrate the usefulness and potential of OGD  
(IV, pp.109-110). This last point seems to be of the utmost importance as many of the 
studies in this thesis have suggested that previous experience with OGD-driven  
co-creation highly influences future OGD-driven public service co-creation (II, IV, 
McBride et al., 2017). While these policy recommendations were done so theoretically, 
but, based on the initial qualitative examination of the survey results in IV, many turned 
out to be validated empirically. This empirical validation happened as part of the 
OpenGovIntelligence project where it was required to identify key success factors 
associated with the pilots that were involved with OGD-driven public service co-creation, 
in this study, the four main factors were identified: previous availability of OGD, history 
with co-creation, existence and knowledge of laws relating to OGD, the use of a minimum 
viable product (MVP) and an iterative design process (McBride et al., 2017), thus policies 
that encourage these factors are likely to have a positive effect on any OGD co-creation 
ecosystem.  

Exploring this further, one of the countries studied in this initial survey was Estonia, 
based on the initial results, further studies on OGD and OGD-driven co-creation were 
conducted within Estonia and the results are presented in III and V. In III, the unique 
image of Estonia as a global leader in e-Government is contrasted to its poor 
performance on all international indices and metrics in regard to OGD. This was even 
more interesting as, on paper, Estonia should be a leader when it comes to the availability 
and usage of OGD. It has an innovative government, it has the proper legal frameworks 
in place, data is open by default, and a large majority of Estonian citizens interact with 
the government via digital means (III). In the Estonian context, many of the barriers 
encountered were similar to those that have been previously discussed in the academic 
literature, such as lack of interest, high cost, lack of knowledge, or lack of political interest 
(III). However, there are two somewhat unique issues at play in Estonia. The first, is the 
existence of the X-Road, which serves to facilitate the movement of data between 
different government agencies. This is important, as, in other contexts, the availability of 
OGD actually stems from a desire for increased levels of interoperability, but it seems 
that if interoperability exists before the OGD movement, then this interoperability acts 
as a barrier. This can also be seen in the previous CIO of Estonia’s view on OGD, where 
he argued that “Open Data… [is] just so last century” (MeriTalk, 2016). There was a true 
belief that OGD simply was not useful anymore. A second major unique barrier to the 
Estonian context is that it is a small state. There is a small population, and, therefore, 
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there is a perceived lack of demand for OGD (III) this was a similar finding in I. Since the 
availability of OGD in Estonia is currently lacking, it also follows that the concept of  
OGD-driven co-creation is also not something commonly seen.  

There are only few examples of co-creation in Estonia, and even fewer still of  
OGD-driven co-creation (V). Interestingly, one of the biggest barriers here is not the lack 
of availability of OGD, but, rather, the lack of political and citizen willingness to engage 
in co-creation. Estonia does, de-facto, have high level of data availability via the X-Road 
and due to the laws in place requires for data to be made available if requested (III). 
However, even though data could be made available, it is not often requested, and there 
is little co-creation of OGD-driven public services happening. V concludes by noting that 
co-creating a public service with OGD is possible, however, in addition to the availability 
of OGD, there needs to be a clear desire from stakeholder groups to give up some control 
and engage in the co-creative process. Without the right mind-set or beliefs from key 
stakeholders, co-creation is not possible, regardless of how much OGD is or is not 
available. However, what the availability of OGD does appear to do is decrease the 
barriers to co-creation, thus driving more actors to be willing to engage in the process 
(V, VI). Estonia also raises an interesting point, and reinforces the importance of the 
systemic approach to OGD-driven co-creation, in that this is a country where the laws 
support the availability of OGD, that the citizens know how to use technology and OGD, 
that some (though limited) OGD exists, and yet, even still, there is a lack of OGD-driven 
co-creation. This, then, implies that OGD-driven co-creation is less about the parts that 
make up the system, but more about how they interact. 

In contrast to Estonia, paper II, provides an example of a co-created OGD-driven 
public service in the City of Chicago. This case discusses how staff at the City of Chicago’s 
Department of Innovation and Technology came together with the Chicago Department 
of Public Health, the Civic Consulting Alliance (a local non-profit oriented towards help 
create new public value for the city of Chicago), Allstate insurance, and citizens to work 
together in a co-creative manner to create a new public service that relied on OGD to 
create new and high levels of public value. In contrast to Estonia, Chicago’s OGD portal 
was highly developed, with government agencies having real time data streams 
integrated into the portal. This meant that the data on the portal was, for the most part, 
the same data that government agencies used themselves in the decision-making 
process. It also demonstrates an example of when and how OGD can be used to  
create and drive interoperability, instead of building a government to government 
interoperability network (as was the case in Estonia). As there was already high quality 
OGD available in Chicago, no interviews pointed to OGD as a potential barrier in their  
co-creative process, in fact, it was widely viewed as a key reason as to why this initiative 
was successful, all the data they needed was available, clean, and easy to understand (II).  

When discussing why this OGD-driven co-created public service was able to be 
implemented successfully in the City of Chicago, interviewees pointed out how their 
system was like a “perfect storm” of motivated stakeholders, innovative leaders, proper 
communication, existence of an OGD portal, external funding, and agile development 
(II). It is interesting to point out here, that the interviewees themselves pointed out the 
systemic nature of this process. Many of these factors are directly related to beliefs, 
communications, values, actions, and decisions made; it is less about the existence of 
OGD, but, rather the willingness, innovativeness, and ideals behind the citizens and 
government officials who engaged in the process.  
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In paper I, OGD and co-creation are not the focus per say, but it does provide 
interesting insight into the role that OGD may play in the development of a society’s 
digitalization efforts. OGD was viewed as so important by the Faroe Islands, that it has 
been made a core component of their digital initiative, along with interoperability,  
a digital ID, and a citizen service portal (I). What is, here, interesting is that the Faroe 
Islands are not fully independent, and, as a result of this, many datasets that are freely 
available in other areas of the world, are actually created and maintained by the Kingdom 
of Denmark. This created a situation where the Faroe Islands needed to pay large 
amounts of money in order to access this data, and, subsequently, make it available to 
the public (I). Additionally, even though they have databases in use on the island that 
may contain useful or interesting data that could be made available as OGD, due to the 
small size, often times these databases are inaccurate and out of date (I). For example, 
the population register has been said to be notoriously out-of-date and the cadastral 
register faced similar issues; in the Faroe Islands, everyone knows everyone and where 
they live, there is no need, necessarily, to keep these things up to date. However,  
by making an effort to digitalize, and by making OGD a core component of this initiative, 
it creates a new top-down pressure to ensure high levels of accurate and up-to-date data, 
even if it is not cost effective (I). 

These cases bring up a number of interesting points for discussion. Firstly, there are 
different governmental pressures in engaging with OGD. This can be quite easily seen 
when comparing Chicago and Estonia. In the case of the former, the OGD that is on the 
portal extracted direct from the databases of the government agency releasing the data, 
thus, the data on the OGD portal is more or less the same data that the agency itself uses 
II, thus stifling any need for direct agency to agency interoperability. On the other hand, 
Estonia’s X-Road enabled interoperability between government agencies, but also 
necessitates, at least to some extent, some form of common data quality and control 
standards. Thus, Estonia has only recently begun to engage in releasing OGD due to 
societal and international pressure with OGD being a core component of international  
e-Government rankings. In this case, the motivations for releasing data is different. 
Whilst OGD is normally associated with citizen-focused benefits, in the case of Chicago it 
has the added dimensions of benefiting the public sector agency itself, whereas in 
Estonia, this benefit is not likely to occur (though, perhaps, in a minor form by allowing 
users to perform some sort of data control checks if they try to use the data and find 
issues). This example can also be further highlighted by bringing in the example of the 
Faroe Islands. In this instance, OGD is being used as a core part of building up the digital 
infrastructure of the country. As any e-Government needs the data behind it to be 
accurate, by making OGD a political priority, it helps to create new datasets and provide 
access to data that was not previously available, thus strengthening their e-Government 
initiative in the long run.  

In regards to how OGD-driven co-created public services create public value, it is first 
important to understand that public value is not something static, it is something created 
at the societal level (different values in different societies) and it is the result of some 
service or activity (II, p.89). However, there are often similar goals or values found in the 
services. In II, IV, and VI four primary goals or aims were identified for the service 
creation (or some combination of the three): increased transparency, increased  
decision-making capabilities, efficiency, or improved service quality. However, it is 
important to point out that the initial goal of the service does not necessarily translate 
to the actual public value it creates. As an example, in II, the food service monitoring 
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algorithm was created firstly to make life easier for the Chicago Department of Public 
Health and improve their ability to do food inspections. The side effect of this is that 
eating in the City of Chicago becomes safer, thus, the value of this service for the 
government is improved decision making and efficiency, whereas for the public at large, 
they benefit as well from having safer food. In a similar fashion, in IV, the main goal was 
to increase transparency in the real estate market. However, the service itself had little 
impact and public value, but the process of creating this service led to a large increase in 
the knowledge, awareness, and availability of OGD in Estonia, thus providing another  
un-intended value. Thus, it appears to be the case that OGD-driven co-created public 
services create value in both intended and unintended ways, highlighting the systemic 
nature of the process, and meaning that there are likely to be a large range of different 
public values that could be associated in future research with this concept.  
This sentiment was highlighted more succinctly in McBride et al. (2017), where it was 
noted that "OGD-driven public services are possible in a wide variety of possible contexts, 
with different goals, and with different users in mind” (p. 47). 
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6 Conclusion 
This research contributes to the field of e-Government by providing new insight to an 
area of study that has seen increased interest recently, that of OGD-driven public service 
co-creation. The thesis put forth three primary research questions and one sub-research 
question to be answered:  

1. How can OGD be used to drive the co-creation of new public services? 
2. What are the main drivers and barriers associated with the practice of OGD-driven 

co-creation? 
3. How does the availability of OGD influence public service co-creation 

ecosystems? 
a. How does the introduction of OGD to co-creation ecosystems allow for 

public value to be created? 

In order to address these questions, this doctoral thesis relied on research 
contributions from seven original scholarly publications published between the years 
2017 and 2019. The published research includes some of the first and only empirical 
examples and studies of OGD-driven co-creation of public services and includes work that 
is comprehensive in nature at addressing the drivers and barriers of OGD-driven  
co-creation, and the systemic nature of this co-creative process. The research frames 
OGD-driven co-creation as a systemic process and papers VI and VII lay out an approach 
for understanding and thinking about the systematic process of OGD-driven co-creation 
of public services. Additionally, in papers I, II, III, and V, a systematic approach is used to 
study the focus of the case. By adopting a systematic perspective on the study, it is easier 
for researchers to understand better how different contextual factors are influencing the 
performance of the OGD-driven co-creation ecosystem. For example, why in Estonia  
(III, V) the OGD ecosystem is not functioning well, whereas it appears to be in Chicago 
(II), or how OGD ecosystems can influence larger digitalization initiatives such as in (I). 
One of the main findings in VI was also that the “the results of the co-creation system 
are influenced by the contextual environment”. Indeed, as different configurations, 
relationships, and interactions within a system would lead a system to behave 
differently. Thus, by framing OGD-driven co-creation as a systemic process it allows for a 
better understanding of how different relationships do or do not influence the behaviour 
of the ecosystem.  

To answer the research question, “How can OGD be used to drive the co-creation of 
new public services?”, the research provided numerous different examples of real-world 
empirical examples of public services that have been co-created via the use and 
exploitation of OGD (II, V, VI). In all of these papers, it is found and argued that OGD does 
indeed have the potential to both facilitate and drive the co-creation of new public 
services. This happens in a few ways. Firstly, the government, in effect, plays an indirect 
role in co-creation just by releasing and maintaining OGD for citizens to interact with (II). 
Secondly, the presence and usage of OGD appears to make the so called “buy-in” for 
engaging in a co-creation process lower for contributors, thus increasing the likelihood 
for co-creation to occur (II, V, VI). Thirdly, OGD-driven co-created public services  
appear to be more likely to succeed if they are of higher relevance to the engaged 
stakeholders, or initiated by a non-governmental stakeholder (V, VI). Finally, OGD allows  
non-traditional stakeholders, such as citizens, to play the initiating or leading role in the 
implementation and design of new co-created public services (II, V, VI).  
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In regard to RQ2, “What are the main drivers and barriers associated with the usage 
of OGD driven co-creation?”, all papers except for I, explicitly address this issue. It was 
argued that the main barriers can be divided into four primary categories: Data and 
technological, stakeholder, organizational, and legislation and policies (IV). However,  
it has also been argued, that drivers and barriers cannot be applied broadly or be taken 
to exist in some sort of objectively real way. For example, both Estonia and Chicago had 
functioning OGD portals, yet, in Estonia, there was little to no engagement with OGD, 
whereas in Chicago, there was (II, III, V). This highlights the importance of how systemic 
factors also influence the drivers and barriers. It is also interesting to point out that the 
most influential drivers and barriers tend to be often attributable to non-tangible 
objects. For example, in II, it was pointed out that it was the fact that key stakeholders 
felt innovative, motivated, and were willing to experiment were far more important than 
the actual OGD existing. This was also mirrored in the other cases, such as in I, where 
there was a value statement made on OGD, they said this is important, and, though there 
is currently little demand, the government has decided to force through and provide 
access to OGD, even though it is not cost effective. Thus, it can be said that context  
plays a large role in influencing the drivers and barriers associated with OGD-driven  
co-creation.  

In regard to RQ3, “How does the availability of OGD influence public service  
co-creation ecosystems?” it can be summed up quite simply, it makes things easier. OGD 
is, in some ways, a nutrient, it can provide sustenance and grow existing systems, but it 
can also draw in new stakeholders to form systems in a self-organized manner. If OGD is 
available, those who are interested in interacting with it naturally begin to gather 
together. This can be seen in Chicago’s “ChiHackNight”, where civic activists gather 
together to use OGD to create new public services on a weekly basis or, additionally,  
now in Estonia, which has seen the number of applications using OGD on its OGD portal 
grow from 4 to more than 20, due primarily to the slow development of a ground-up 
OGD-based community. In terms of how OGD influences previously existing co-creation 
ecosystems, it can help to make them more efficient, reduce the barriers for 
participation, and increase the number of involved stakeholders. Additionally, as OGD 
covers a wide variety of potential areas, it broadly expands the potential ways that  
co-creation can occur, that is to say, new co-created public services could begin to be 
created in a wide variety of domains, whereas traditional co-creation ecosystems may be 
focused primarily within one domain (such as education or anti-corruption).  

Finally, in regards to RQ3a, “How does the introduction of OGD to co-creation 
ecosystems allow for public value to be created?”, the research and this introduction 
discuss the different ways in which a co-creation process is used to turn OGD’s public 
value from low to high. Through co-creating a OGD-driven public service, it is possible to 
create this value from OGD, as it is only through some sort of transformative process that 
OGD has any value. This happens in a few different ways. There are the direct effects of 
the service, such as increased transparency in IV or better decision making and efficiency 
in II, but there are also the other positive externalities that can be associated with this, 
such as broader environmental effects be it in new investments into OGD (such as what 
has happened in Estonia), safer restaurants (as in II), new awareness of OGD more 
broadly, or through increased transparency and accountability, such as highlighted in V. 
What is important to highlight here is that public value is very contextualized, that is to 
say something valued by the public in Chicago, may not be valued in the Faroe Islands or 
Estonia. It could, then, be said that there are three primary ways in which OGD-driven 
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co-created public services create public value: at the initiation stage, via increased 
awareness and spreading of ideas; at the point of delivery, when a service user uses the 
service for some goal (perhaps to interact with the government or provide information 
via sensor to an agency or other citizens); and in an emergent manner, after or during 
the process of co-creation, due to the systemic nature of OGD, sometimes a small change 
in the system could lead to a larger, unintended, effect.  

Based on the findings from the publications within this thesis, it is possible to make 
some policy recommendations for a governmental organization wishing to either drive 
or encourage OGD-driven co-creation of public services. For example, II argues that you 
should 1) contextualize the problem and make it relatable to the stakeholder; 2) start 
simple and develop as little as possible to meet the initial need; 3) communicate and 
develop a shared understanding of definitions and processes. Create and disseminate 
documentation to stakeholders that includes pre-agreed upon words, phrases, and 
processes and their definitions and criteria; 4) Be open and accessible to other 
stakeholders, engage with questions, issues, and feedback made in open environments. 
GitHub is a good option for hosting open source code and interacting with stakeholders. 
VI (similarly discussed in V) noted that one of the largest barriers for OGD-driven  
co-creation of public services was resistance in the public sector about a new 
conceptualization of public services or how co-creation could be applied. However, it was 
shown in VI, that this resistance could be overcome by strong involvement from  
non-governmental stakeholders leading the way forward. Additionally in VI it was shown 
that pilots that had higher levels of co-creation and user-participation were more 
effective and in-line with user needs; in-line with this, the pilot projects that had a faster 
iteration rate (had more releases of their service than other pilots), had higher levels of 
service usage. Thus the following recommendations could be made: created a shared 
understanding of ‘public service’ within the organization, additionally, encourage 
motivated and active stakeholder groups to take the lead in new service design and 
initiation. Secondly, don’t be afraid of co-creation, by involving stakeholders in the public 
service delivery process and iterating quickly, services are created that are more  
in line with user needs and see higher levels of usage and effectiveness. While the 
aforementioned recommendations are primarily directed at governmental 
organizations, it also possible to make recommendations for civil society at large, 
especially as co-creation implies any stakeholder may take the lead in the service delivery 
process. This was done in IV, where it was argued that in order to help drive OGD-driven 
co-creation of public services non-governmental stakeholders could: raise awareness of 
the value of OGD in a self-organized manner, hosting workshops and hackathons, 
creating new applications from what OGD is currently available (if it is), be vocal in the 
desire and need for OGD, and offer training and capacity building programs to any 
interested stakeholders to help develop the skills and abilities to work with OGD. 

Overall, this thesis contributes to the domain in four major ways. Firstly, it provides 
new insights into and further conceptualizes the concept of OGD-driven co-created 
public services and provides empirical examples of these services as well, which is an 
area of research that is currently still under-studied in the e-Government academic 
literature. Secondly, it explores the different drivers and barriers (both contextually and 
a-contextually) influence the co-creation of OGD-driven public services. Thirdly,  
it provides some initial insights into how different contexts may affect and influence the 
development and growth of OGD ecosystems. Fourthly, it provides new knowledge about 
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how OGD-driven co-creation may lead to the development of new and innovative public 
services.  

Future research could explore other e-Government phenomena in a similar manner. 
Additionally, this research primarily looks at co-creation that is ongoing within the 
western world where societal values tend to be similar. It could be, then, interesting to 
study OGD and OGD-driven co-creation in non-western societies and administrative 
environments to see what effect this has on OGD-driven co-creation, if any. Furthermore, 
many of the studied examples in this paper were initiated by government agencies and 
the applications were created as web applications. When the application development is 
led by the government, they appear to be more sustainable, however, citizen-led 
initiatives may run into sustainability issues due to loss of interest or resources.  
Thus, future research should pay attention to the issue of sustainability, investigating 
how to maintain OGD-driven co-created public services over time.  Future research could 
also address OGD-driven co-created public services that were initiated from a different 
stakeholder group to see how this effects the process of development or the usage of 
the service. Additionally, other types of OGD-driven co-created public services such as 
mobile applications or offline applications could be explored as well. This may well help 
the field of e-Government develop and advance forwards as a scholarly discipline, 
encourage increased levels of understanding, and allow for the development of new  
and rich theoretical concepts about the ontological nature of e-Government and  
e-Government associated issues. 

To conclude, I offer the following closing sentiment from VI: 
“One of the most prominent ways of turning data into value for citizens 
and society is the co-creation of public services. Such services are 
‘public’ not in the traditional sense of being provided or funded by 
public administrations, but in the sense of contributing to public value 
and common good. If OGD is made available at a broad scale, any 
stakeholder that has the interest, ideas and skills can take the lead in 
building OGD-driven services that address some sort of societal need or 
add value to citizens’ lives in different ways.” (p. 26) 
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Abstract 

Open Government Data Co-Created Public Services 
This thesis contributes to the field of e-Government by presenting research on how open 
government data can be used for the co-creation of new public services. Whilst there is 
large amounts of research on open government data and co-creation individually, there 
is a lack of academic research that aims to combine these two topics. As open 
government data appears to be able to help lower barriers to co-creation and encourage 
stakeholders to engage in co-creation of public services, there was a need to study 
exactly how this process happens, and what materializes as a result of this process.  
The research within this thesis aims to fill this gap.  

This doctoral work consists of seven academic articles that, together, help to: 
conceptualize and define open government data-driven co-created public services, 
discuss the process of using open government data to engage in public service  
co-creation, discuss the drivers and barriers that affect and influence the open 
government data-driven public service co-creation process, and provides new knowledge 
about exactly how open government data can lead to the development of new and 
innovative public services.  

In order obtain these goals and contributions, the thesis raises three primary research 
questions, and one sub-research question: 

1. How can OGD be used to drive the co-creation of new public services? 
2. What are the main drivers and barriers associated with the practice of  

OGD-driven co-creation? 
3. How does the availability of OGD influence public service co-creation 

ecosystems? 
a. How does the introduction of OGD to co-creation ecosystems allow 

for public value to be created? 
The thesis approaches these research questions from an interpretivist epistemology 

with a constructivist ontology. As open government data-driven co-creation of public 
services is highly dependent on the stakeholders involved in the process, and the 
environment that this process takes place in, interpretivism provides a lens that helps to 
focus and understand the different beliefs and values that influence this process. As the 
research is highly qualitative and interpretivist in nature, case studies were the primary 
methodological choice for the research articles, with five of the seven papers being case 
studies. The remaining two papers can be classified methodologically as a survey paper 
and theoretical model building. The case study approach is ideal in this situation as it 
allows for open government data-driven co-creation of public services to be studied 
within different contexts, allowing for a better understanding how different aspects of 
this process may or may not be affected by the environment.  

As a result of this research, the following findings have emerged. Firstly, OGD has the 
potential to facilitate and enable the co-creation of new public services. In many ways, 
OGD is similar to a nutrient, when added to already existing co-creation ecosystems,  
it can encourage their rapid growth, expansion, and health. Similarly, simply adding OGD 
can lead stakeholders to flock together and self-organize new co-creation ecosystems. 
This primarily occurs due to OGD bringing together like-minded stakeholders around a 
unifying theme, openness, but also it lowers the buy-in effect for engaging in co-creation, 
making it easier for anyone to contribute. This has a combined effect of potentially 
influencing the governing process, in that co-creation with government involvement 
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means, fundamentally, that there has been a change in mindset, where non-governmental 
stakeholders are able to take a leading role in public service design and delivery.  

A second finding relates to the drivers and barriers. Primarily, the drivers and barriers 
can be divided into one of four categories: data and technological, stakeholder, 
organizational, and legislation and policies. However, while there are many similar 
drivers and barriers across contexts, it has been found that the presence or absence of 
single drivers or barriers in a given location can predict the result. The thesis presents an 
example of Estonia and Chicago and discusses how though the parts in their OGD system 
were largely similar, small changes in how they interacted led to a vastly different 
emergent outcome. Thus, the thesis argues that it is important to take a systemic 
approach to the study of OGD, paying particular attention to how the different parts 
interact within said system.  

Finally, the thesis demonstrates how OGD creates public value when it is utilized to 
create new public services. Value can be created either directly through the effect of the 
new service, such as through improved decision making or higher levels of transparency. 
Additionally, value can be created indirectly, with unintended emergent effects bringing 
value to society, such as increased awareness of OGD among citizens leading to a rapid 
growth and expansion of OGD usage in other ways and locations.  
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Lühikokkuvõte 

Avaliku sektori avaandmete põhjal koosloodud avalikud 
teenused 
Käesolev doktoritöö annab panuse e-valitsemise uurimisvaldkonda, uurides, kuidas saab 
avaliku sektori avaandmeid kasutada uute avalike teenuste koosloomeks. Avaandmeid ja 
koosloomet on eraldiseisvana küll palju uuritud, ent seni on olnud puudu akadeemilistest 
uurimustest, mis käsitleks neid kaht teemat koos. Kuna avaandmetel on potentsiaal 
leevendada koosloome takistusi ning julgustada eri osapooli osalema avalike teenuste 
koosloomes, on tekkinud vajadus uurida, kuidas täpselt see protsess toimub ja mis on 
selle tulemused. Doktoritöö raames tehtud uurimistöö eesmärk oli seda tühimikku täita. 

Doktoritöö koosneb seitsmest akadeemilisest artiklist, mis kontseptualiseerivad ja 
defineerivad avaandmete põhjal koosloodud avalike teenuste mõistet, lahkavad 
avaandmepõhiste avalike teenuste koosloome protsessi, uurivad avaandmepõhiste 
avalike teenuste koosloomet toetavaid ja takistavaid tegureid ning loovad uut teadmist 
selle kohta, kuidas täpselt avaandmed aitavad luua uusi ja innovaatilisi avalikke 
teenuseid. 

Nende eesmärkide saavutamiseks tõstatab töö kolm peamist uurimisküsimust ja ühe 
alaküsimuse: 

1. Kuidas on võimalik kasutada avaandmeid uute avalike teenuste 
koosloomeks? 

2. Millised peamised tegurid soodustavad ja takistavad avaandmepõhist 
koosloomet? 

3. Kuidas avaandmete kättesaadavus mõjutab avalike teenuste pakkumise 
koosloome ökosüsteemi? 

a. Kuidas loovad avaandmete-põhised koosloodud avalikud teenused 
ühiskondlikku väärtust? 

Töö lähenemine neile uurimisküsimustele põhineb interpretivistlikul epistemoloogial 
ja konstruktivistlikul ontoloogial. Kuna avaandmetel põhinev avalike teenuste koosloome 
sõltub suuresti sellesse kaasatud osapooltest ja keskkonnast, milles see protsess toimub, 
pakub interpretivism vaatenurka, mis võimaldab mõista seda protsessi mõjutavaid 
erinevaid uskumusi ja väärtusi. Kuna läbi viidud uurimistöö on loomult kvalitatiivne ja 
interpretivistlik, kasutas uurimistöö peamise metoodilise valikuna juhtumianalüüse – viis 
seitsmest doktoritöö artiklist põhinevad juhtumianalüüsil. Ülejäänud artiklitest üks 
toetub ankeetküsitlusele ja teine pakub välja teoreetilise mudeli. Juhtumianalüüs on 
selles olukorras suurepärane meetod, kuna võimaldab uurida avaandmetel põhinevate 
avalike teenuste koosloomet erinevates kontekstides ning paremini mõista, kuidas 
keskkond võib mõjutada protsessi eri aspekte. 

Uurimistöö põhijäreldused on järgmised. Esiteks on avaandmetel potentsiaal 
võimaldada ja toetada uute avalike teenuste koosloomet. Avaandmed on mitmes mõttes 
justkui toitaine, mis olemasolevatesse koosloome ökosüsteemidesse lisades soodustab 
nende kiiret kasvu, laienemist ja head tervist. Samuti võib avaandmete pakkumine viia 
eri osapoolte koondumise ja uute koosloome ökosüsteemide iseorganiseerumiseni.  
See juhtub peamiselt seetõttu, et avaandmed koondavad sarnaselt mõtlevaid osapooli 
avatuse kui ühise huvi ümber, ent ka seetõttu, et avaandmed madaldavad 
koosloomeprotsessides osalemise barjääri, võimaldades igaühe osalemist. Kombineeritult 
on neil nähtustel potentsiaalne mõju valitsemisprotsessile – avaliku sektori osalusel toimuv 
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koosloome tähendab sisuliselt, et on toimunud mentaliteedi muutus, mis võimaldab ka 
avaliku sektori välistel osapooltel haarata juhtrolli avalike teenuste kujundamisel ja 
pakkumisel. 

Teine järeldus puudutab avaandmepõhist koosloomet soodustavaid ja takistavaid 
tegureid. Üldjoontes saab tegurid jagada nelja kategooriasse: andmed ja tehnoloogia, 
osapooltega seotud tegurid, organisatsioonilised faktorid ning õiguslik ja poliitikaraamistik. 
Kuigi paljud tegurid on sarnased kontekstist sõltumata, on leitud, et üksikute 
soodustavate või takistavate tegurite olemasolu konkreetses geograafilises kontekstis 
võimaldab ennustada avaandmetel põhineva koosloome tulemusi. Doktoritöö esitleb 
Eesti ja Chicago näidet ja arutleb, kuidas nende avaandmete süsteemide osalistest 
sarnasustest hoolimata viisid väikesed erinevused süsteemisisestes interaktsioonides 
väga erinevate tulemusteni. Seega väidab töö, et on väga oluline uurida avaandmeid 
süsteemikesksest vaatenurgast, pöörates erilist tähelepanu süsteemi eri osiste 
omavahelisele interaktsioonile. 

Viimaks demonstreerib töö, kuidas avaandmed loovad ühiskondlikku väärtust, kui 
kasutada neid uute avalike teenuste loomiseks. Väärtus saab tekkida kas otseselt uue 
teenuse mõjude kaudu, näiteks võib teenus viia parema otsustusprotsessi või suurema 
läbipaistvuseni. Avaandmete kasutamine võib aga väärtust luua ka kaudselt – seda algselt 
planeerimata, aga ühiskonnale väärtust loovate kõrvalmõjude kaudu. Näiteks võib 
kodanike suurem teadlikkus avaandmetest viia avaandmete kasutamise kiire kasvu või 
laienemiseni teistes valdkondades või asukohtades. 
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Publications (Article I – VII) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Publication I 
McBride, K. (2019). Sailing towards digitalization when it doesn’t make cents? Analysing 
the Faroe Islands’ new digital governance trajectory. Island Studies Journal, 14(2),  
193–214.
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#�	�$��������%��&��	���'()�*+,+-).�/01,23�2+45�,0�/106+7)�*+,+-).5�2**)55�,0�,()+1�+.80142,+0.�,(2,�+5�*911).,3:�()37�+.�7+88)1).,�;06)1.4).,�72,2<25)5�2.7=�277+,+0.233:=�,0�/106+7)�2�>0.)?5,0/�5(0/@�801�)?5)16+*)5A�B(+3)�,()�+7)2�08�2�>0.)?5,0/�5(0/@�801�)?5)16+*)5�+5�.0,�.)C=�'23;+379�DE10:21�42.72,)7�+.�+,5�/10*91)4).,�,(2,�,()�/01,23�495,�<)�<9+3,�95+.;�2�>30C?*07)@�5:5,)4A�F0C?*07)�7)6)30/4).,�/32,80145�2330C�801�2//3+*2,+0.5�,0�<)�7)6)30/)7�,(109;(�2�;12/(+*23�95)1�+.,)182*)�2.7�,).7�,0�2330C�801�825,)1�7)6)30/4).,�GH9..=� !"IJA�'(2,�<)+.;�52+7=�,()1)�21)�,127)?0885A�K04)�08�,(05)�+.6036)7�C+,(�,()�+4/3)4).,2,+0.�2.7�7)6)30/4).,�08�,()�*+,+-).�/01,23�7+52;1))7�C+,(�'23;+379�DE10:21�0.�,()�+4/01,2.*)�08�,()�>30C?*07)@�5:5,)4�2.7�(+;(3+;(,)7�,(2,�,():�8)3,�*0.5,12+.)7�01�3+4+,)7�+.�C(2,�,():�C)1)�2<3)�,0�70=�C)1)�82*)7�C+,(�2�32*L�08�*95,04+-2,+0.�2.7�*(0+*)=�)M/)1+).*)7�+559)5�C+,(�+.,)10/)12<+3+,:=�2.7�C)1)�+.(+<+,)7�,()+1�2<+3+,:�,0�/+60,�2.7�272/,�,0�*(2.;)5�+.�,()�89,91)A�'23;+379�DE10:21�(26)�2350�2+4)7�,0�42L)�,()�95)1�+.,)182*)�2.7�95)1�)M/)1+).*)�2�/1+01+,:�8104�,()�<);+..+.;�2.7�(26)�(+1)7�2.�)M/)1,�25�/21,�08�,()�*01)�,)24A�'(09;(�,()�/01,23�+5�+.�7)6)30/4).,=�,()1)�21)�.0,�:),�42.:�)?5)16+*)5�262+32<3)=�2.7=�25�59*(=�,()�+.+,+23�952;)�08�,()�/01,23�+5�3+L)3:�,0�<)�3+4+,)7�,0�5+4/3:�6+)C+.;�0.)@5�+.80142,+0.�GN532�O254955).=�P.,)16+)C� !"IJA�Q911).,3:=�,()�8+15,�72,2�,0�<)�427)�262+32<3)�0.�,()�/01,23�+5�+.80142,+0.�,(2,�)M+5,5�+.�,()�/0/932,+0.�1);+5,1:=�2�*+,+-).@5�1)3+;+095�288+3+2,+0.=�2.7�;).)230;:�GN532�O254955).=�P.,)16+)C� !"IJA��R��%	����%�����	�	S����T��U1;92<3:=�0.)�08�,()�405,�+4/01,2.,�/21,5�08�2.:�7+;+,23+-2,+0.�)8801,�+5�,()�)M+5,).*)�2.7�952;)�08�2�7+;+,23�+7).,+,:�GV910/)2.�Q044+55+0.=� !"WX�V910/)2.�Y.+0.=� !"ZJA�'()�7+;+,23�+7).,+,:�2330C5�801�2�5)16+*)�/106+7)1�,0�95)�9.+[9)�+7).,+8+*2,+0.�+.80142,+0.�,0�L.0C�,(2,�,()�5)16+*)�95)1�+5�C(0�,():�52:�,():�21)A�P.�,()�D210)�P532.75=�,(+5�+7).,+8+)1�+5�L.0C.�25�,()�\?.94<)1�2.7�+5�2�*0.8+7).,+23�.94<)1�0.3:�,0�<)�95)7�<:�;06)1.4).,�2;).*+)5�2.7�,(05)�C(0�(26)�1)*)+6)7�)M/3+*+,�*0.5).,�8104�,()�*+,+-).A�H9)�,0�,()�3+4+,2,+0.5�2550*+2,)7�C+,(�\?.94<)1�952;)=�0,()1�23,)1.2,+6)5�(26)�<)).�95)7�801�+7).,+8+*2,+0.�+.�,()�D210)5�801�7+88)1).,�95)�*25)5A�D01�)M24/3)=�2�5039,+0.�L.0C.�25�]:̂):�C25�7)6)30/)7�2.7�95)7�801�29,().,+*2,+0.�2.7�+7).,+8+*2,+0.�C+,(�'Û K�0.3+.)�5039,+0.5=�<9,�,(+5�+5�.0C�09,72,)7�+.�,)145�08�5)*91+,:�G]):)1(088�_+)35).=� !"̀JA�U�H2.+5(�5039,+0.=�_)4PH=�C25�95)7�<:�H2.+5(�<2.L5�2.7�(27�2�C+7)�9/,2L)a�2,�,()�<);+..+.;�08�,()�7+;+,23+-2,+0.�/10*)55=�+,�C25�7)<2,)7�C(),()1�,0�*1)2,)�2�.)C�+7).,+,:�5:5,)4�01�5+4/3:�,0�270/,�_)4PH�8104�H).421L�GO038�b35).=�P.,)16+)C� !"IX�O2.7233�c�d)13+.2=� !"WJA�e0C)6)1=�79)�,0�(+5,01+*23�2.7�/03+,+*23�;1+)62.*)5�2550*+2,)7�C+,(�,()�H2.+5(�<2.L5=�,()�7)<2,)�591109.7+.;�7+;+,23�+7).,+,:�<)*24)�,+)7�,0�,()�7)<2,)�591109.7+.;�D210)5)�+.7)/).7).*)A�'(95=�+,�C25�7)*+7)7�,(2,�2.:�.)C�7+;+,23�+7).,+,:�5039,+0.�95)7�5(0937�<)�0C.)7�2.7�<9+3,�<:�D210)5)�*04/2.+)5�,0�7)40.5,12,)�,()�*2/2*+,:�08�,()�D210)5)�P'�5)*,01A��'()�.)C�D210)5)�7+;+,23�+7).,+,:�5039,+0.�+5�24<+,+095X�9.3+L)�+.�42.:�0,()1�,)11+,01+)5=�,()1)�+5�.0�PH�*217=�2.7�2�40<+3)�/(0.)�2//3+*2,+0.�+5�,0�<)�95)7�+.5,)27A�'23;+379�DE10:21�C2.,)7�,0�<)�89,91)�01+).,)7�2.7�5,2,)7�,(2,�+,�*0937�)+,()1�*0/:�,()�f09,72,)7�V5,0.+2.�PH�*217?<25)7�5039,+0.=�01�7)6)30/�504),(+.;�0.�,()+1�0C.�401)�272/,)7�801�,()+1�50*+),:g�GU.0.:4095=�P.,)16+)C� !"IJA�H9)�,0�,()�(+;(�3)6)3�08�40<+3)�/(0.)�/).),12,+0.�2.7�23405,�9.+6)1523�2**)55�,0�72,2�2.7�+.,)1.),�G"A �*)33�/(0.)5�/)1�/)150.�2.7�W h�08�(095)(0375�C+,(�+.,)1.),�262+32<3)�GO2.7233�c�d)13+.2=� !"WJJ=�2�40<+3)�<25)7�5039,+0.�+5�401)�8)25+<3)�,(2.�+.�0,()1�,)11+,01+)5�G'23;+379�DE10:21=� !"̀JA�e0C)6)1=�+,�+5�2350�2*L.0C3)7;)7�,(2,�.0,�)6)1:�
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�#$%&'(�)*�+,-./�012,341�56--/37�837/9-,78.31:���
�;�<�=,311/3>� !?@:��AB/�837/-.C/-,D8287E�1.2678.3�B/2C1�5.FD,7�7B/1/�1.-71�.G�1876,78.31�,34�,22.H1�G.-�83G.-F,78.3�7.�D/�B/24�,34�,55/11/4�83�.3/�C2,5/:�=/2483�B,1�,�17,34,-4�5.FF6385,78.3�C-.7.5.2>�52/,-�F/7,4,7,>�,34�52/,-2E�4/G83/4�1/-I85/1�J=,311/3>� !?@K:�AB81�/316-/1�7B,7�4,7,�B/24�DE�.3/�.-9,38L,78.3�5,3�D/�/,182E�,55/11/4�DE�,3.7B/-�.-9,38L,78.3:�M6/�7.�7B/�17-857�F/7,4,7,�-/N68-/F/371�,34�1/-I85/�4/15-8C78.31>�87�1B.624�BEC.7B/785,22E�G,58287,7/�,3�835-/,1/�83�4,7,�N6,287E:�=.H/I/->�83�C-,5785/>�1.F/�837/-I8/H//1�3.7/4�7B,7�7B/�1E17/F1�.G7/3�4.�3.7�H.-O�,1�4/15-8D/4>�,34�7B81�B,1�2/4�7.�,-96F/371�D/7H//3�C6D285�,34�C-8I,7/�1/-I85/:�P3�,44878.3,2�5.FC2,837�7B,7�B,1�,-81/3�,-.634�=/2483�81�46/�7.�7B/�G,57�7B,7�F,3E�.G�7B/�1E17/F1�56--/372E�83�C2,5/�B,I/�D//3�4/I/2.C/4�,34�D6827�DE�C-8I,7/�1/57.-�+,-./1/�0A�5.FC,38/1�.I/-�7B/�C,17�G/H�4/5,4/1>�,34�7B/E�B,I/�,�I/17/4�837/-/17�83�O//C839�7B/F�83�C2,5/:�AB61>�,7�2/,17�83878,22E>�7B/-/�H,1�C61BD,5O�G-.F�+,-./1/�0A�5.FC,38/1>�,1�7B81�81�.3/�8317,35/�83�HB85B�7B/�48987,28L,78.3�C-.Q/57�H,1�F.-/�.G�,�B834-,35/�7B,3�,�D/3/G87>�C.7/378,22E�28F87839�,�C-8F,-E�,-/,�.G�D6183/11:�=.H/I/->�7B/�48987,28L,78.3�5.624�,21.�835-/,1/�5.FC/7878I/3/11�DE�G.-5839�5.FC/7839�0A�5.FC,38/1�7.�D6824�1/-I85/1�5.FC28,37�,34�5.FC,78D2/�H87B�7B/�1,F/�837/-.C/-,D8287E�C2,7G.-F�JR22,�S./31/3>�037/-I8/H� !?TU�P33�M,F9,,-4>�037/-I8/H� !?TK:�P1�7B/�6C7,O/�.G�7B/�837/-.C/-,D8287E�C2,7G.-F�9-.H1>�87�1B.624�,22.H�G.-�,�3/H�/5.1E17/F�7.�/F/-9/�7B,7�81�5.34658I/�7.�7B/�N685O�F.I/F/37�.G�4,7,�D/7H//3�1/-I85/�C-.I84/-1�,34�1/-I85/�61/-1>�F.-/�1/56-/�F.I/F/37�.G�4,7,>�,34�F.-/�/GG858/37�8FC2/F/37,78.3�,34�4/1893�.G�1/-I85/1:�P7�7B/�78F/�.G�H-87839>�=/2483�B,1�D//3�,4.C7/4�DE�"V�831787678.31>�W?�83G.-F,78.3�1E17/F1>�,34�"@�1/-I85/1�JA,298246�+X-.E,->� !?YK:����
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���C�����������������"OO�������OG<�G<<FO>F@	?	==;	AAA;=	>�;?��
�����L�#;<G?$�K��������������������������
�
"K�
�����������:���
�������
�
���������VkeWTXeTZSTUVWXYZ[VT�iYWZeW]̂_��#A$�c<@bcG?������"OO�������OG<�G<G=O����!�;<G?�<c�<G;���
��
��L��QP
��������R�#;<GF$�8��
���
���������
�����
����
����
�������	���
�����������������������
�
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��������������	�������������O����������������	����������������������O����	�Q�Y��N��M�R����	��������	�O������	Q�Z��	������������	�	�O����	����	����	���������	������	���������	���������	�	������M����OO��������	������	�������������������	��O����������������	�������������Q�[\]̂_ÌG�a�_b\c�̀JHJd�beFfgK�G\IhgK\d�K_aKI\JHg_cd�K_abI_̀eKHg_cd�̀Igh\IG�Jc̀�FJIIg\IG�=A� �=8"2i;4j"=i8�i<(*�.�$��-%�*#�0#*)( �*(k�$#�$7(�$#<-+�#6�(l)#1( */(*$� (%(� +7��*.�< �+$-+(A�"7�$�3(-*)�%�-.&�#*(�� (��-*�k7-+7�#<(*�.�$�m%�6900�<#$(*$-�0��*.�0-/-$�$-#*%�� (�3(-*)�#1( 0##:(.�0-(%�k-$7-*�$7(�-.(��#6�%( 1-+(�+#l+ (�$-#*A�"7( (�-%���1-%-#*�#6�#<(*�.�$�� (1#09$-#*-n-*)�%( 1-+(�+ (�$-#*�-*�$7(�<930-+�o�*.�< -1�$(p�%(+$# �qrs&�%#/(�%$9.-(%�(1(*�%<(�:��3#9$���*(k�)(*( �$-#*�#6��t#<(*�(l)#1( */(*$�%( 1-+(%u�qvs&�39$�*#$�/9+7�-%�:*#k*��3#9$�k7�$�< (+#*.-$-#*%�*((.�$#�3(�$7( (�6# �$7�$� (1#09$-#*�$#��+$9�005�7�<<(*A�"7-%�<�<( ��-/%�$#�< #1-.(��*�-*-$-�0�+#*$ -39$-#*�$#�6-00�$7(�)�<�-*�9*.( %$�*.-*)�$7(� (0�$-#*%7-<�3($k((*�%( 1-+(�+#l+ (�$-#*��*.�#<(*�.�$�&�k-$7���6#+9%�#*�<930-+�%( 1-+(%A�w++# .-*)�$#���k-.(05�9%(.�.(6-*-$-#*&�#<(*�)#1( */(*$�.�$�� (6( %�$#�$7(�-.(��$7�$�<930-+�%(+$# �.�$��%7#90.�3(��1�-0�30(�-*���+#*1(*-(*$�o-.(�005�/�+7-*(l (�.�30(p�6# /&�6 ((05��++(%%-30(&� (9%�30(&��*.� (.-%$ -39$�30(�35�(1( 5#*(�qxsA�w0$7#9)7�$7(�< -1�$(�%(+$# �+�*��0%#�/�:(�-$%�.�$��#<(*&�$7(�(y-%$(*+(�#6�0� )(�z9�*$-$-(%�#6�.�$��-*�)#1( */(*$�.�$�3�%(%�/�:(%�$7(�<930-+�%(+$# ���:(5�< #1-.( �#6�#<(*�.�$�A�"7(��1�-0�3-0-$5�#6�#<(*�.�$��-%�-/<# $�*$��%�-$�-%�3(0-(1(.�$#�6�+-0-$�$(�$7(�0-*:-*)��*.� (9%(�#6�.�$��6# �$7(�+ (�$-#*�#6�*(k�.�$�l. -1(*�%( 1-+(%�q{sA�|#k(1( &�-*�< �+$-+(&�1� -#9%�%#+-#$(+7*-+�0�3�  -( %�� (��%%#+-�$(.�k-$7�$7(�%9<<05��*.�9%(�#6�#<(*�.�$�A�}9+7�-/<(.-/(*$%�7�1(�$#�.#�k-$7��1�-0�3-0-$5&�(�%(�#6��++(%%&�9%�3-0-$5&�z9�0-$5&�+#/<�$-3-0-$5&�-*$( �+$-#*�3($k((*�.�$��< #1-.( %��*.�9%( %&��*.�/�*5�#$7( �6�+$# %�q~sA�"7(�+#*+(<$�#6�#<(*�.�$��-%��0%#�%$ #*)05�-*$( $k-*(.�k-$7�$7(�-.(��#6�#<(*�)#1( */(*$&�-A(A�#<(*-*)�9<�)#1( */(*$�< #+(%%(%&�.#+9/(*$%��*.�.�$��6# �<930-+�%+ 9$-*5��*.�-*1#01(/(*$�q�s&�k7-+7�-*�$9 *�-%�+0#%(05�0-*:(.�$#�$7(�+#*+(<$%�#6�$ �*%<� (*+5��*.��++#9*$�3-0-$5�q�sA�"7(�k# .��-*1#01(/(*$m�.(%( 1(%���%<(+-�0�(/<7�%-%�7( (�%-*+(�$7(�+# (�-.(��#6�#<(*�)#1( */(*$�-%�*#$�#*05�$7�$�$7(�)#1( */(*$�%7#90.�3(�$ �*%<� (*$�39$�$7�$�-$�%7#90.��0%#��+$��%��*�#<(*�%5%$(/�$7�$�-*$( �+$%�k-$7�-$%�(*1- #*/(*$��*.��+$-1(05�%((:%�6((.3�+:�$#�-/< #1(�-$%�k# :�q�sA�"7(�.(1(0#</(*$�#6�$7(�#<(*�)#1( */(*$�<� �.-)/�7�%�$79%�0(.�$#�$7(�-.(��$7�$�#<(*�.�$��%7#90.�*#$�#*05�3(�9%(.�$#�-*6# /��*.�%( 1(�%#+-($5�39$��0%#�%$-/90�$(�$7(��+$-1(�<� $-+-<�$-#*�#6�%#+-($�0��+$# %�-*�<930-+�<#0-+5�/�:-*)��*.�+ (�$-#*�#6�%( 1-+(%�6# �$7(�<930-+�1�09(A��"7-%�$7-*:-*)�3(� %�/�*5� (%(/30�*+(%�$#�$7(�-.(��#6�%( 1-+(�+#l+ (�$-#*��*.�+#l< #.9+$-#*rA�"7(�+#*+(<$%�7�1(�3((*�� #9*.�6# ���+#9<0(�#6�.(+�.(%�q�s&�39$�� (�%((-*)��� (1-1�0�-*�$7(�+#*$(y$�#6�#<(*�)#1( */(*$��*.�$7(�.(1(0#</(*$�#6�=j"l(*�30(.�<0�$6# /%�6# �)#1( */(*$l+-$-n(*�-*$( �+$-#*A��7( (�%�$ �.-$-#*�005�<930-+�%( 1-+(%�7�1(�3((*�-*-$-�$(.&�.(%-)*(.&��*.�.(0-1( (.�35�<930-+��./-*-%$ �$# %&�k-$7�+-$-n(*%��$�$7(� (+(-1-*)�(*.�qr�s&�$7(�-.(��#6�+#l+ (�$-#*�# �+#l< #.9+$-#*�%9))(%$%�$7�$�+-$-n(*%��*.�#$7( �%$�:(7#0.( %�%7#90.�<� $-+-<�$(�-*�$7(�<0�**-*)��*.�< #1-%-#*�#6�<930-+�%( 1-+(%A�w++# .-*)�$#�$7-%�0#)-+&�<930-+�%( 1-+(%�� (�*#�0#*)( �%-/<05�%#/($7-*)�.(0-1( (.�35�<930-+��)(*+-(%�39$�-*%$(�.���< #+(%%�#6�+#l+ (�$-#*�k-$7�9%( %��*.�+#//9*-$-(%�qrrsA�|#k(1( &�/9+7�0-:(�#<(*�.�$�&�$7(�%9++(%%�#6�+#l+ (�$-#*�.(<(*.%�#*�1� -#9%�. -1( %��*.�3�  -( %�$7�$�� -%(�6 #/�-$%�+#/<0(y�+#*$(y$A�}#/(�� (� (0�$(.�$#�$7(�-*.-1-.9�0%�k7#�$�:(�<� $�-*�+#l+ (�$-#*�-*-$-�$-1(%&�%#/(�$#�# )�*-n�$-#*�0�< #+(%%(%�-*�<930-+�%(+$# �# )�*-n�$-#*%&�#$7( %�$#� (%#9 +(%&�+90$9 (��*.��$$-$9.(%�o%((&�6# �(y�/<0(&�qrrs��*.�qrvspA��w0$7#9)7���*9/3( �#6�< (1-#9%�%$9.-(%�7�1(�(y<0# (.�$7(�. -1( %��*.�3�  -( %�#6�#<(*�.�$��o(A)A�q~s&�q�s&�qrxs&�qr{sp��*.�+#l+ (�$-#*�o(A)A�qrrs&�qrvs&�qr~sp�%(<� �$(05&�$7( (�-%���)�<�-*�#9 �9*.( %$�*.-*)�#6�$7(�%<(+-6-+�6�+$# %�$7�$�/�$$( �-*�%($$-*)%�k7( (�$7(�$k#�+#*+(<$%�#1( 0�<A��(�� )9(�$7�$�-6�)#1( */(*$%�k�*$�$#�%(-n(�$7(�<#$(*$-�0�#6�#<(*�.�$��-*�<930-+�%( 1-+(�+#l+ (�$-#*&���3($$( �(/<- -+�0�9*.( %$�*.-*)�#6�$7-%�<7(*#/(*#*�-%�*((.(.A�"7-%�<�<( �%((:%�$#�+#*$ -39$(�$#�-/< #1(.�:*#k0(.)(�#6�$7(�. -1( %��*.�3�  -( %&�k7-0(��0%#�.-%+9%%-*)�<#%%-30(�<#0-+5�%#09$-#*%�$#�%#/(�#6�$7(�3-))(%$�79 .0(%A�|�1-*)�7�.�$7(�#<<# $9*-$5������������������������������������������������������������r�"7(�$( /%�t+#l< #.9+$-#*u��*.�t+#l+ (�$-#*u�� (�#6$(*�9%(.�%5*#*5/#9%05�$#� (6( �$#�$7(�<� $-+-<�$-#*�#6�9%( %��*.�%$�:(7#0.( %�-*�$7(�.(%-)*��*.�.(0-1( 5�#6�<930-+�%( 1-+(%A��7-0(�$7( (�� (�%0-)7$�.-66( (*+(%�-*�$7(- �/(�*-*)�o%((��0%#�}(+$-#*�===A,p&�k(�$ (�$�$7(/�-*$( +7�*)(�305�-*�$7-%�<�<( A�

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

 ¡¢£¤£¥¦ ¦£§¡¤ £¦̈¤¡�©ª¤«¦¦�¬�¦¤¡�®̄¯̄°±®�¤¦«¤¤¦ ̈²³°̄ ´«¦¤¡«¤ ¤¦¤

µ¶·̧�¹º»¼½º¾»¿Àº¾Á�ÂÀºÃ¼½¼ºÄ¼�ÃÀ½�ÅÆÇ¼ÈÀÄ½¾ÄÉ�¾ºÊ�ËÌ¼º�ÍÀÎ¼½ºÈ¼º»

ÏÐÑÒÓÒÔÕÏÕÒÖÐÓÏÒÕ×ÓÐ�ØÙÓÚÕÕ�Û�ÜÕÓÐ�ÝÞÞÞßàÝ�ÓÕÚÓÓÕÏ×áâßÞãÚÜÕÓÐÚÓÜ ÓÕÜ



�

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

	�
�������	����������
�	�����������
����
���������������	����������	����������	���	���	��������
�	��	���������������������	���
����������	��������� � ��!"#"$"%&���	������
��
�����������	�	�	���
����������������	��������������������'�
	������'�
���	��������
������	������
�����
����"���%��������	�����������
������
����
�������	������	����
�(���)����	��	�	�	��	����	�����������
�����������	����	��������������������������
�������'�
���	���������	����
�	���������	��	�������
��	�����������	
	�����������������������	����������	���������
��	�	������
�������	��
���'�	���	�����������	������
����	�������������	���	����
�����������
	���*�+���	���������	���%
�������
�������$	�����	����������,-��������	�	���������	
��	�
������	����
������������
�������	�	�������������������	�����	�	��
��	����
��	�	���������������
	���������	�
�	�����	
���	��	�������
������������������������������������������������������
	����	�����	�����
���������
��.����,-�������������/�����������������
���.����������	���
�$	�����	�/����	���
��	��������������
���	���������������������'�
	������'�
���	���	���	���	�
����������������������������
��������
���	�	���
��	�������������
	���	����������
��	���������
��������
	��
��������

	�
�������	
��������������
����
����������������
�������������	��
���
��
��	���	�� �
��' ���)012��3�������������	��
���
������������	��������������������'�
	������
�	���������	����
�	�����'�
�����	���������'�
���	��������	�������
�	������	������������
��������
	��
��������

	�
��������	���������	��
���
��
��	��������������
��������������	����	������������������������������	�����������
������	���	��
���
�������������������
�����
���
����������4�������
���������
��	���	��������������	���
�	�����
���������������������������5�����	�
����
	���
�����%������������
����������������
��������
����������
�	�������
���������	���
���
���.�����������	��������������
������6���	��	�������"�6#/�� ��������������	���	���������������
���1778')012��9���������������	���	��������
���
�������	���������������������
��������������
�
����
��������	������������
�71�������	���������	���
���
�����	�����
��������������
�����
��������������	��
���
��
��	�����������������������'��������
����	�� ��':����)012��	��������	�����������������
�	����
��
	��
��������

	�
��������
��
���������
����������'�
	������'�
���	���*������
��	��
���
��
��	����������������
	��
��������

	�
��	����	������		��������������������������
��������	��������	���
��	��������	����9�����	�	������	�������������
����������	���
�������������
�����������
������
	��
��������

	�
���������
����	���������	�	����
����������
��
����
����
	����������
�������������	�	�����	��������
����
�������
��
��������	���	���������
	������	���	��������	�������
	���������
�����������������
�����������������	�������
��������
��	���������'�
	������'�
���	��������	��	�������
������'�	������	����������	��������������
�(������
���
��	������
������	��������
	���������������������������
��������
���	�	���
���	�����������
���������
�	�����������
	�����
�����������������������5�
���'�
���	�����������
�����	������2;�
����������	�����	���;<�����	�����	�	��
��	���
��
�������	��������)7����'����
������������
��
��������	�������
	�����	��������	�����������
���
�����������.12/�
���%
����������������.=/�	��$	�����	���))�
�����������
��
����������������
����
����
�������
�������������>�
��
��������
��	���������
����������<�����������
�������18�
�������������
��
����
	�����������	����>�
��
�����������'����
�������������	�	�����	�����
���	?��	�������	���=�
��
����������	��
�	�	�����������
�
����
���	���	���	�����������
����	��������11�4����	����������������'�������@�������������
��	
����������������
	������	
��
��	��������
	������	�����	��������������������	�����
��	������	����
�	�����'�
���	�����������
��������������������	������������
	��
��������

	�
��������������������������
���
�	�����'�
���	���������������	
�����
	��������	�������	��	��������	�	��������������	���
���
���������	������������
������	���	�����������'�
	������
�	�����'�
���	�������������4����	����������
���������������	�������������������������������������������	���	�	�	��	�������������������	�������������������
��������
������
��������������������������
������	������
��	��	������	�	���	������	�����A�
�������
�������������
���������������������	���������������	������������	�	�	����
��������������"����-���������A������	����������������	���
��������	��������	��'
���������
����������������
�����������
�'���������
��	��
	�����������������A�
���'�
���	�����������������
����
��
������	�	�	���*������	
����	�������������	��	�	��������
����
��������	�	?������������
�����������
��	�����������	����������	��
��������	����
�	����*��������
������������

���������	�����
���������������
���
�	�	���	���	������	����
�	����
���	����
���	�	�	��	������	����������	����"�
�
����
������
����������
���������������	����	�	���	�����9�������	��
���
��
��	������������������	���������
�����������
��	��������
����������������
������������������������������������
�	����
��������	����	������
�������������	�����������
��	���������
�����	�������
	��	����������	���������
������������	�������	�������������	�������	��
���	��������������������	��
���	���
�����	�����������������
	��
��������

	�
���
�����������������'�
���	�����	�	��
���������	������
���
����������������
��	�������������	����	����������
	��
��������

	�
���@����
����������
��	��������������
�	���������	������
�	��������������������
��������
���	�	���
�����	������������	����	���
�������������
����
���
�
����
����������������������������������������������������������������)�"���%��������	������.BA����
	����������	�������6
���	�	���	����
������
�����C���	��9��	�	��
��	��� ���
�	?��	�������
���������	������������	�	���$	�����"��������	��	����#���D/�	����
����
�������	������	������	���������
��������,E��!�
	?���)0)0��
��
�������
��
������
����������27;=<7�������
�(�����	����������
�	?������	�����	�	��
��	�������������	���	������	�	�����	������
���������	������	�������	���	������	��������������	��	���������������
�	�����'�
�����	���������
�(����	��	��������������1)���
���
��	�������������
	���� �
��	��
���	���	�����	�������������F55�����������	�����	���������� GHIJKL



�

������������	
	���	������������������������	
�������������	����	���������������������������������� �!���!"���#$����������������������!%�%&�����!���'()�*+,+�-+.�/(()�'+0,�12�,-(�'13456�+7()*+�210�810(�,-+)�+�*(5+*(�)19�/:,�4.�.,433�0(3+,4;(36�61:)7�+.�+�0(.(+05-�24(3*�<=>?��	5510*4)7�,1�+�0(;4(9�':/34.-(*�4)�@A=B�<=>?C�81.,�0(.(+05-�4)�,-4.�24(3*�4);13;(.�51)5(',:+3�'+'(0.C�(8'4045+3�5+.(�.,:*4(.C�+)*�*(.504',41).�12�,(5-)131745+3�.13:,41).C�94,-�34,,3(�.6.,(8+,45�+)*�,-(10(,45+3�0(.(+05-�1)�,-(�*04;(0.�+)*�/+004(0.�,1�1'()�*+,+��	�'110�:)*(0.,+)*4)7�12�,-(�/+004(0.�4.�+�'01/3(8�+.�4,�5+)�3(+*�,1�D86,-.E�+/1:,�,-(�9+6.�4)�9-45-�,-(�/()(24,.�12�1'()�*+,+�5+)�/(�0(+34F(*�4)�'0+5,45(�<G?��
-(0(210(C�,-(0(�-+.�0(5(),36�/(()�+)�4)50(+.(�4)�0(.(+05-�*4.5:..4)7�/+004(0.�,1�1'()�*+,+��	''+0(),36�,-(�48'(*48(),.�+0(�8+)4213*�+)*�+0(�0(3+,(*�,1�,-(�+;+43+/434,6�12�*+,+C�(+.(�12�+55(..C�:.+/434,6C�H:+34,6C�518'+,4/434,6C�4),(0+5,41)�/(,9(()�*+,+�'01;4*(0.�+)*�:.(0.C�+)*�8+)6�1,-(0�2+5,10.�<I?���,�4.�4),(0(.,4)7�,1�)1,(�,-+,�9-()�(J+84)4)7�,-(�*04;(0.�+)*�/+004(0.�*40(5,36�0(3+,(*�,1�1'()�*+,+C�*04;(0.�,()*�,1�518(�2018�2105(.�(J,(0)+3�,1�,-(�71;(0)8(),�9-(0(+.�/+004(0.�,()*�,1�518(�2018�94,-4)�,-(�71;(0)8(),�<=K?��L10�(J+8'3(C�.18(�12�,-(�8+M10�*04;(0.�9-45-�9(0(�4*(),424(*�/6�N:4M/118�+)*��01(O�<=K?�0(3+,(�,1�P54,4F()�'0(..:0(C�8+0O(,�4)4,4+,4;(.C�(8(074)7�,(5-)13174(.�+)*�,-(�4*(+.�12�,-1:7-,�3(+*(0.Q��
-4.�*40(5,36�0(3+,(.�,1�*04;(0.�9-45-�9(0(�*4.5:..(*�/6�R1)F+3(F�S+'+,+�+)*�N((O.�<=G?��P(51)1845�;+3:(�,-01:7-�)(9�'01*:5,.C�.(0;45(.C�0(;():(C�'0124,.�+)*�M1/.T�/(,,(0�71;(0)+)5(�,-01:7-�4)50(+.(*�,0+).'+0()56C�+551:),+/434,6C�'+0,454'+,41)C�+)*�(8'19(08(),T�48'01;(*�71;(0)8(),�*+,+�4)20+.,0:5,:0(T�48'01;(8(),.�4)�':/345�.(0;45(.Q��
-1:7-�8+)6�*04;(0.�518(�2018�(J,(0)+3�2105(.C�1)(�12�,-(�'048+06�4),(0)+3�*04;4)7�81,4;+,10.�4.�,-(��:/345��(5,10��)2108+,41)��40(5,4;(�9-45-�-+.�'3+6(*�+�8+M10�013(�4)�*04;4)7�1'()�71;(0)8(),�*+,+�'13454(.�4)�8+)6��:01'(+)��)41)�51:),04(.�<=U?��V4,-4)�,-(�34,(0+,:0(�,-(0(�+0(�8+)6�/+004(0.�9-45-�+0(�51).4.,(),36�54,(*C�+)*�+.�'0(;41:.36�8(),41)(*C�,-(.(�12,()�,48(.�34(�4),(0)+336�94,-4)�,-(�71;(0)8(),���)�,-4.�'+0+70+'-�9(�9433�/04(236�*4.5:..�/+004(0.�0(3+,(*�,1�1'()�*+,+�+)*�1'()�*+,+�'13454(.�9-45-�-+;(�/(()�1:,34)(*�4)�'0(;41:.�910O.��
-(�240.,�/+004(0C�9-45-�4.�51).4.,(),36�*4.5:..(*�/6�71;(0)8(),�+7(),.�4)�1''1.4,41)�,1�1'()�*+,+C�4.�,-(�:)'0(*45,+/3(�)+,:0(�12�,-(40�71;(0)8(),E.�.:''10,�210�,-4.�.'-(0(C�+)*�,-(�3+5O�12�'134,45+3�5188:)45+,41)�/(,9(()�'01;4*(0.�+)*�0(�:.(0.�12�1'()�*+,+�<=WC�=B?��
-4.�3+5O�12�'134,45+3�(),-:.4+.8�8+6�3(+*�,1�+�319�'04104,6�/(4)7�74;()�,1�1'()�*+,+�/+.(*�':/345�.(5,10�4))1;+,41)�'13454(.C�9-45-�91:3*�,-()�3(+*�,1�3(74.3+,4;(�/+004(0.��
-(.(�/+004(0.�+04.(�2018�,-(�+8/47:4,6�10�3+5O�12�0(7:3+,106�1'()�*+,+�'13454(.�9-45-�51);13:,(.�,-(�:)*(0.,+)*4)7�12�1'()�*+,+�.(,.C�5-+33()7(.�,-(�2319�12�*+,+�2018�71;(0)8(),�+7()54(.�,1�1,-(0�+5,10.C�+)*�3(+;(.�+7()54(.�2((34)7�)1�4)5(),4;(�,1�':/34.-�,-(40�*+,+�<@A?��N19(;(0C�(;()�42�,-(.(�3(74.3+,4;(�/+004(0.�9(0(�)1,�'0(.(),C�54;43�.(0;+),.�8+6�(J'(5,�,1�24)*�7:4*+)5(�4)�,-(�2108�12�.,0+,(74(.T�.1�42�,-(.(�.,0+,(74(.�*1�)1,�(J4.,�4,�8+6�+5,�+.�+�8+M10�/+004(0�210�1'()�71;(0)8(),�*+,+�<@=?��	�/+004(0C�9-45-�4.�)1,�.,045,36�0(3+,(*�,1�4),(0)+3�71;(0)8(),�2105(.C�4.�,-(�013(�12�'04;+56�+)*�.(5:04,6�4)�0(3+,41)�,1�1'()�*+,+��X+)6�+5,10.�8+6�2((3�,-+,�,-(0(�)((*�,1�/(�9(33�*(24)(*�/+004(0.�/(,9(()�':/345�+)*�'04;+,(�4)2108+,41)�10�,-+,�1'()�*+,+�+:,18+,45+336�9433�3(+*�,1�+�/0(+5-�4)�'04;+56�<=KC�@@?���1C�4)2108+,41)�.(5:04,6C�51)24*(),4+34,6C�+)*�047-,�,1�'04;+56�+3.1�+5,�+.�8+M10�/+004(0.�210�94*(.'0(+*�+*1',41)�12�1'()�*+,+�.,0+,(74(.�+)*�'13454(.���
-1:7-�+�8+M104,6�12�910O�0(3+,(.�,1�71;(0)8(),�/+004(0.C�.18(�910O.�-+;(�/(()�5+004(*�1:,�4)�0(3+,41)�,1�/+004(0.�2018�,-(�:.(0�'(0.'(5,4;(��L10�(J+8'3(C�S:4*(094MO�(,�+3��<I?�24)*�,-+,�:.+/434,6�12�1'()�*+,+C�84.4)2108+,41)C�+)*�:)204()*36�:.(0�4),(02+5(.�'1.(�.47)4245+),�/+004(0.�,1�,-(�+*1',41)�+)*�:.+7(�12�1'()�71;(0)8(),�*+,+�/6�)1)�71;(0)8(),�+5,10.��Y1-).1)�<@W?�+3.1�*4.5:..(.�/+004(0.�9-45-�:.(0.�8+6�2+5(�4)�0(3+,41)�,1�1'()�71;(0)8(),�*+,+�+)*�4*(),424(.�,-+,�+�3+5O�12�+�:.(0�'(0.'(5,4;(�;4.41)C�+/434,6�,1�+55(..�,-(�*+,+C�+)*�+/434,6�,1�:)*(0.,+)*�,-(�*+,+�+33�+5,�+.�8+M10�/+004(0.���Z$����������������������!%�[%\[���!�%��	�5133+/10+,4;(�+''01+5-�,1�':/345�.(0;45(�'01*:5,41)�-+.�(8(07(*�+.�+)�48'10,+),�9+6�,1�4))1;+,(�':/345�.(0;45(.�,-+,�-+;(�,0+*4,41)+336�/(()�'01;4*(*�/6�':/345�+*84)4.,0+,41).�4)�+�,1'�*19)�8+))(0��
-(�()7+7(8(),�12�:.(0.�4)�,-(�.(0;45(�'01*:5,41)�'015(..�4.�.(()�,1�4)50(+.(�,-(�(22454()56�+)*�(22(5,4;()(..�12�.(0;45(.�/6�+347)4)7�.(0;45(.�,1�:.(0.E�)((*.�+)*�(J'(5,+,41).���,�4.�+3.1�.(()�+.�+�9+6�12�21.,(04)7�+)�1'()�+)*�,0+).'+0(),�71;(0)8(),�<@B?��
-(0(�4.�+�9-13(�.,0(+8�12�34,(0+,:0(�1)�D51�'01*:5,41)E�+)*�D51�50(+,41)E�,-+,�-+.�(8(07(*�2018�':/345�8+)+7(8(),�+)*�.(0;45(�8+)+7(8(),�0(.(+05-�9-45-�.,:*6�,-(�'+0,454'+,41)�12�:.(0.�+)*�.,+O(-13*(0.�4)�':/345�.(0;45(�50(+,41)�<U?���,�847-,�/(�48'10,+),�,1�)1,(�,-+,�,-(�34)(.�/(,9(()�,-(�51)5(',.�12�51�'01*:5,41)�+)*�51�50(+,41)�+0(�:)53(+0�+)*�,-(�,(08.�+0(�12,()�:.(*�4),(05-+)7(+/36��
-(�1)36�.347-,�*422(0()5(�4.�,-+,�51�50(+,41)�4.�810(�12,()�+..154+,(*�94,-�50(+,4)7�;+3:(�210�.(0;45(�:.(0.�+)*�,-(�':/345�<UC�=@?����)�'04)54'3(C�51�50(+,41)�94,-�:.(0.�5+)�-+''()�4)�+)6�.,+7(�12�,-(�':/345�.(0;45(�'01*:5,41)C�2018�51�*(.47)�+)*�51�*(54.41)�,1�51�48'3(8(),+,41)�+)*�51�(;+3:+,41)�<@I?��
-(�(8(07()5(�12�1'()�*+,+�5+)�/(�.(()�+.�+)�48'10,+),�()+/3(0�210�51�50(+,41)��+55(..�,1�*+,+�+)*�.18(�+)+36,45+3�.O433.�(+.436�+3319�54,4F().�,1�,+O(�,-(�013(�12�(J'310(0.�9-1�*4.51;(0�'01/3(8.�+)*�)((*.C�4*(+�7()(0+,10.�+)*�51�4)4,4+,10.�12�.13:,41).C�51�*(.47)(0.�12�.(0;45(.C�10�51�48'3(8(),(0.�+)*�*422:.(0.�12�.(0;45(�4))1;+,41).�].((�<@>?�210�+�810(�*(,+43(*�*4.5:..41)�12�*+,+�*04;()�51�50(+,41)̂���N19(;(0C�+�5133+/10+,4;(�81*(3�12�.(0;45(�50(+,41)�4.�)1,�'+0,45:3+036�(+.6�,1�48'3(8(),�4)�0(+3�342(��	�):8/(0�12�/+004(0.�'0(;(),�51�50(+,41)�2018�/(5184)7�+�94*(.'0(+*�'0+5,45(���18(�12�,-(8�(8+)+,(�2018�,-(�107+)4F+,41)+3�51),(J,�12�':/345�.(5,10�107+)4F+,41).C�4)53:*4)7��107+)4F+,41)+3�.,0:5,:0(.�+)*�'015(..(.�,-+,�+0(�4)518'+,4/3(�94,-�,-(�'015(..�12�51�50(+,41)C�3+5O�12�1'()�+,,4,:*(�,1�54,4F()�'+0,454'+,41)C�04.O�+;(0.41)�5-+0+5,(04.,45�,1�,-(�':/345�.(5,10�<=@?C�3+5O�12�94334)7)(..�,1�5-+)7(C�+*84)4.,0+,10.E�2(+0.�12�31.4)7�.,+,:.�+)*�51),013C�3+5O�12�)(5(..+06�.O433.�](�7��O)193(*7(�12�(22(5,4;(�'+0,454'+,41)�8(,-1*.C�2+5434,+,41)�.O433.̂C�3+5O�12�2:)*4)7�210�,-(�9-13(�+00+6�12�+5,4;4,4(.�,-+,�8+6�/(�)((*(*�210�(22(5,4;(�51�'01*:5,41)C�+)*�.48'36�_̀abcd



�

���������	
���
����������������	���������������������������������	
������������	����������������������������	�	�����	����������	������������ �����!�����	�����������	
��	����������	�	�������"#���������������������	��	�������
�����������������������	�	���	����������	�	��������	�	���	����$	����������	
��������	�%��������	�	�����	����������	���	�	�	��	
���������	
����������	�	�	�%�����	����
	�&����	�����
	��������	������	����������	��������������	���	�	�	��	
����"��������	
��	����������&	
�������������
	��������	����	�&�����������������%���	�����������������������"'���������������	�	���	���������������(�������������$�%����������� 	��	�&���������������	��������	�����������������������	����	��	�&���������������������������&�
�������������	�	������")��*+�������	����������������	���������������,�����	�&-�	���������������������������	�&�����	�	���	�����������������	��������������%�������	�������	�������	���������
	�����������	�������	�	��������	�	���	���	��&�������,���������� ��������*��������*"�-��(������������	�������	�����
�����������������	���	�	���������&	
��������������	�%��������	�	����������������������������	��	����	����$������	���%����������	�����������&���	�
��
����**��������������$�%��������&����������	����	����������������	
�������������������������	���������	�������������������	�����������	�	�����������������	��������	
�����������	���������	�%����������.���������	
��	���
��	���	���������	�����������/	�������	�	�	����������������	�&��������
���������������������
	���������	���������������&�����������������&���	���&���	������������������������	����$������	������&��������������������	���������������	�&�	���
��	
��	�������������&	�&�����������	
���������������������������� ������������	����/	������	
����������	��������	
	�����	��%���&��	���	�����������������������	�����	�&����	��
��������&�������	�&�	���
��	
������	�����
	��	�&��	�	����������������������������������	������������������*0����������������	��������������	���*0��������	��	����,���&������	�����	���-��������&���1����
���������������������	����������/	����������������������	��������&��	���	���������������	���������	���������������������������������%����	�����
	�����������������������	���������
	������	���	��������������������� 	�%������&��	���	���������&��2�����	����������	��������������������	����&��	���	����������	�����	�������������$�������	���������	��������	���	$��%����	�
��
���	���$���������������������������������������&���*����34�56789:�79;6<=;�>�������	�	�&�%��������	�	�������%����&��%�����	�����������	
������������	��������	�����	���	���������?������������	�����������$���������������������������	�����������	��	���������������������%����
	����	��	&����	������������	������������&����������������������������� 	�%�����������	
�����������	�������������������������
��
	������������	
������������	������������������	�����������������%�������
�%��������������	��	���������%*����������	
������������	�������������������$��������	������������&��	���	���!�@����������������&%��A��$������������&��	���	���������B�&	����	����������	�	����C��	�������	�������������������������������	������&	
�����	
���	�����������	����������&	
�������	����D���� �������E�@�������@�@��������F�
�	���	�	�%�������������G��	����	���	���	��������$��������������������������������������	��������������	
������
	�����������	��������������
	�&���������������������������������	
��������������	
������
	�����������	������	��	�������	�&���������������������������%�	��������
�%���������C������������	�&�����	����������������	�����
��
	������������	
������������	�����	�����������������%����
	�	�&�	��	&���	�������������&��	���	���� �

�����������������������������������������������������������*�������	
������������	������
�����������������������������%����������������������������	��	
	����%�	�����������������������H���	���	���������������������������������&	
��������&�������������	�%������������	����������IJKLMN



�

���������� 	
��
����	����
������������������	�����
������������� �������������������� �!"!#$�%&'()�*�+,-.�/0�,1,23,423256�/0�/789�:,5,� '&'()�;<1,23,423256�/0�/789�:,5,%&'(=�;�+,-.�/0�:,5,�>?,3256@�0A,BC895,52/9�/0�:,5,D85D� '&'(=�;EA/12D2/9�/0�F2BF;>?,3256�8,D6;5/;?D8�:,5,D85D@�7A/12D2/9�/0�:,5,D85D�/0�.86�2C7/A5,9-8�%&'(G�;�H8DD6�:,5,�0/AC,5D�,9:�3,-.�/0�C85,:,5,� '&'(G�;I,AC/92J,52/9�/0�:,5,�,9:�C85,:,5,�%&'(K�;�H2DD29B�290A,D5A?-5?A8�5/�D?77/A5�/789�:,5,� '&'(K�;L789�',5,�E/A5,3M��N� !"�����OP����P��!��Q������R���Q��R"�R��S�%&T)�;�E/3252-,3�8912A/9C895� '&T)�;U252J89�:8C,9:�,9:�12D2/9,A6�7/32-6;C,.8AD�%&T=�*�+,-.�/0�,V,A898DD�/0�/789�:,5,�,9:�4898025D� '&T=�;<V,A898DD�/0�/789�:,5,�,9:�4898025D�%&TG�;�(8-F9/3/B2-,3�D.233D85�C2DD29B� '&TG�;(A,2929B�,9:�D.233D�:8183/7C895�%&TK�;�W8>?2A8D�5A?D5�,9:�7,A52-27,52/9� '&TK�;E,A52-27,52/9X�#���Y���!���%&L)�;�Z[2D529B�4?D298DD�C/:83D� '&L)�;'8183/7C895�/0�98V�4?D298DD�C/:83D�%&L=�;�H2DD29B�299/1,52/9�/A2895,52/9�29�7?432-�D8-5/A� '&L=�;EA8D89-8�/0�299/1,5218�/A2895,52/9�29�7?432-�D8-5/A%&LG�;�\9-/C7,52438�/AB,92J,52/9,3�7A/-8DD8D� '&LG�;]8V�/AB,92J,52/9,3�7A/-8DD8D�A8>?2A8:��̂#��"���!������P!"������%&+E)�*�+8B2D3,52/9�/9�:,5,�DF,A29B�,9:�32-89D8D� '&+E)�;+8B2D3,52/9�/9�:,5,�DF,A29B�,9:�32-89D8D�%&+E=�;�+2C258:�38B,3�/432B,52/9�5/�7?432DF�/789�B/18A9C895�:,5, '&+E=�;T5A89B5F8929B�38B,3�/432B,52/9D�5/�7?432DF�B/18A9C895�:,5,�,D�/789�:,5,�46�:80,?35�%&+EG�;�EA21,-6�,9:�D8-?A256�-/9-8A9D� '&+EG�;\9-A8,D8D�5A,9D7,A89-6�,9:�,--/?95,423256��_̀abcd��̀ef_ag�hi�jklmmnopnq�lor�slttuntq�li�vlwl�lor�xnykozmzp{�|lttuntq��fc�̀gc�}~���a_��g�_~�_��_�c~��}e}��g��~fcac~e���ecbf~�b}����̀c�e_�ef�g�ecbf~_�_���ac�}ec���}be_ag��cac��̀�ec�_�ec~�b�ec��}g��}aa�cag��_a��}e}��a��c~�gca��bc�b_�bac}e�_~���fc�_�ca}abf�~��ecbf~_�_��b}���}aa�cag�}ac��acgc~ec���~��}��c���}g�����������fcgc��}aa�cag�}�g_�ac�acgc~e�}�b�}gg���b}e�_~�_��g�}��ca��}aa�cag���_a�c�}���c��̀~�ca~c}ef��������}aa�cag�g̀bf�}g���gg�~���}�̀cg���}b��_���ce}�}e}��c~b_��~���gg̀cg��}~��_̀e�}ec���}e}�b_̀���}����c��~b�̀�c����f}e�efcgc��}aa�cag��c}��e_��~��a}be�bc��}bb_a��~��e_�g̀a�c��acg�_~�c~eg���g��}e}�gceg��c�~���̀���gfc���f�bf�}ac�̀~̀g}��c��f}�c��_���}�̀c��}ac�~_e��}bf�~c�ac}�}��c��}ac�~_e�̀~�cage}~�}��c����f̀�}~g��_a�}ac�f��f����a}��c~ec����f̀g��efcgc�ecbf~_�_��b}���}aa�cag�b}~��c}��e_�}�g�è}e�_~��fcac��}e}��g��c�~��ac�c}gc����̀e��e�b}~�g������~_e��c�̀gc��e_�}gg�ge��~��a���~��efc�b_�bac}e�_~�_��~c��gca��bcg���si��wl�nkzmrnt�|lttuntq��fc�gcb_~��b}ec�_a��}e�_~�_���}aa�cag��g�ac�}ec��e_�efc��c��c�g�}~���cf}��_a�_������cac~e��̀���b�}~���a��}ec�ge}�cf_��cag��g̀bf�}g��_��b���}�cag���}e}��a_���cag�}~��̀gcag��gca��bc��a_���cag�}~��̀gcag��}g��c���}g�_efca��a_̀�g��~�_��c����ef�efc�b_�bac}e�_~�_��~c��gca��bcg��	~c�_��efc��_ge�b_��_~����c~e�_~c���}aa�cag��}g�������}��}b��_��}�}ac~cgg�_��_�c~��}e}�}~���eg��c~c��eg���~�cggc~bc���}~��acg�_~�c~eg�~_ec��ef}e�_efcag�����~_e��~_���f}e�_�c~��}e}��}g������~_e�f}�c�}�b�c}a�b_~bc�e�_��f_���e�b_̀����c�g̀c���_a��cac�̀~}�}ac�_��efc��c~c��eg��f�bf�_�c~��}e}��a_���cg�e_��}e}��a��c~�gca��bc�b_�bac}e�_~���f�g���~�èa~���c}�g�e_�������fcac��̀c�e_�efc��cabc��c���}b��_���c~c��eg�}��}b��_���_��e�b}��g̀��_ae��_a�_�c~��}e}�gca��bc�b_�bac}e�_~�_bb̀ag���e��_��_�g�ef}e�ef�g��̀aefca��c}�g��}b��e_���������}��}b��_��}�}��}����e��_��_�c~��}e}���g��c~e�_~c���ac��_̀g����_�c~��}e}�}~���}e}��a��c~�gca��bc�b_�bac}e�_~�ac�̀�acg�}�ecbf~_�_��b}��g����gce�}~��ef�g�g����gce��g�~_e�_�ec~��acgc~e��̀aefca�_ac��efc�g̀a�c��acg�_~�c~eg��ac�̀c~e���~_ec��ef}e��̀c�e_�}��}b��_��ecbf~_�_��b}���~_�f_��_�c~��}e}�b_̀���~_e��c�̀gc���_a�gca��bc�b_�bac}e�_~���~�ac�}a�g�e_�efc�b_�bac}e�_~�}g�cbe�_���}e}��a��c~�gca��bc�b_�bac}e�_~�efc��_ge�b_��_~��}aa�ca��}g�������cggc~e�}�����f}e�g̀a�c��acg�_~�c~eg�}ae�b̀�}ec���}g�ef}e�b_�bac}e�_~�ac�̀�acg��}ae�b��}e�_~���}ae�b��}e�_~��c}~g�e��c��}~���}~���cac�fcg�e}~e�e_�_��ca�efc�a�e��c���f�g�}a�̀�c~e��g�}�g_�fc}a���ef_̀�f��~�}�g���fe�������cac~e��_a�}e��}g�gca��bc�̀gcag��c��c��~��ef}e�efc��_�ca~�c~e��g�efc�gca��bc��a_���ca�������
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Curriculum vitae 
Personal data 

Name: Keegan McBride 
Date of birth: 09 July 1993 
Place of birth: United States of America 
Citizenship: American 

Contact data 
E-mail: Keegan.mcbride@outlook.com

Education 
2017–2020 Tallinn University of Technology, PhD studies in Public Administration 
2015–2017 MSc, in e-Government Technologies and Services 
2011–2014 Honors BA in Political Science and International Relations 
2007–2011 High school 

Language competence 
English – Fluent (Native) 
Estonian – B1/B2 

Professional employment 
2020–Present: Koroonakaart.ee, Manager 
2019–Present: GovAiLab, Manager 
2018–Present: Estonian Open Government Data Portal, Chief Technical Consultant 
2018–2019: DigiGovLab, Manager 
2017–Present: Tallinn University of Technology, Junior Research Fellow 
2016–2017: Monese, Integration Engineer 
2014–2014: Montana State University, Research Assistant 

Project Participation 
2018–2018: Estonian Digital Governance Stakeholder Mapping (Internal University 
Funding)
2018–2018: Start-up phase of the Digital Governance Competence Centre (DGCC) 
(Internal University Funding)
2018–2018: Faroe Islands Digitalization Study (PhD School Grant)
2016–2019: OpenGovIntelligence (H2020) 

Supervision (Defended) 
Simon de Jong, Master’s Degree, 2018, (sup) Robert Krimmer; Keegan David Braun 
McBride, The transferability of morality in design: re-embedding Estonia’s digital 
identity network in Kyrgyzstan, Tallinn University of Technology School of Business 
and Governance, Ragnar Nurkse Department of Innovation and Governance. 

Nosakhare Osemwota, Master’s Degree 2019, (sup) Keegan David Braun McBride., 
Robert Krimmer. The Impact of ICTs on Nigerian Elections, Tallinn University of 
Technology School of Business and Governance, Ragnar Nurkse Department of 
Innovation and Governance. 

Nino Chinchaladze, Master’s Degree 2019, (sup) Keegan David Braun McBride., 
Robert Krimmer. Understanding the Role of Cyber Crime in Global Affairs, Tallinn 
University of Technology School of Business and Governance, Ragnar Nurkse 
Department of Innovation and Governance. 
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Diana Shysh, Master’s Degree, 2019, (sup) Keegan David Braun McBride., Robert 
Krimmer. Open Data Ecosystem: Case Study of Estonia and Ukraine, Tallinn University 
of Technology School of Business and Governance, Ragnar Nurkse Department of 
Innovation and Governance. 

Polina Medvedieva, Master’s Degree 2019, (sup) Keegan David Braun McBride.  
The role of Public Private Partnerships in Estonia's Cyber Security Strategy, Tallinn 
University of Technology School of Business and Governance, Ragnar Nurkse 
Department of Innovation and Governance. 

Supervision (In Progress) 

Richard Michael Dreyling III, Master’s student, (sup) Keegan David Braun McBride. 
The Feasibility of ICTs Mediated Relations Between Government and Citizens in 
Minnesota, United States, Tallinn University of Technology School of Information 
Technologies, Department of Software Science.  

Lizaveta Miasayedava, Master’s student, (sup) Jeffrey Andrew Tuhtan., Keegan David 
Braun McBride. Cyber Ecological Methods for the Automated Assessment of 
Environmental Flows: Estonia as a National Case Study, Tallinn University of 
Technology School of Information Technologies, Department of Computer Systems. 

Andre Lezan Fernandes, Master’s student, (sup) Keegan David Braun McBride. Use 
of public procurement data for fraud and population-specific patterns detection. 
Challenges and opportunities for its use in the Brazilian Public Administration, Tallinn 
University of Technology School of Information Technologies, Department of 
Software Science. 

Publications 

Attique Shah, S., Ben Yahia, S., McBride, K., Draheim, D. (2020). Twitter-based Big Data 
Analytics for Disaster Alerts: TAGS (Twitter Alert Generation System). Intermountain 
Engineering, Technology, and Computing Conference (i-ETC): Sep 2020, Utah USA. 
IEEE, [forthcoming]. 

Draheim, D., McBride, K., Misnikov, Y., Hartleb, F., Lauk, M., Lemke, F., Nagumo, T., 
Pappel, I. (2020). On the Narratives and Background Narratives of e-Government. 
Proceedings of the 53rd Hawaii International Conference on System Sciences 2020 
(HICSS-53) : January 7-10, 2020, Grand Wailea, Maui. AIS Electronic Library (AISeL), 

 

McBride, K., Kütt, A., Ben Yahia, S., Draheim, D. (2019). On positive feedback loops in 
digital government architecture. Proceedings of the 11th International Conference on 
Management of Digital EcoSystems (MEDES'19) : November 12-14, 2019, Limassol, 

 

Berryhill, J., Kok Heang, K., Clogher, R., McBride, K. (2019). Hello, World: Artificial 
intelligence and its use in the public sector. Paris: OECD.10.1787/726fd39d-en. 

McBride, K. (2019). Sailing Towards Digitalization when it Doesn’t Make Cents? 
Analysing the Faroe Islands’ New Digital Governance Trajectory. Island Studies 
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McBride, K., Aavik, G., Toots, M., Kalvet, T., Krimmer, R. (2019). How does open 
government data driven co-creation occur? Six factors and a ‘perfect storm’; insights 
from Chicago’s food inspection forecasting model. Government Information 

.006. 

Aavik, G., Mayer, A., McBride, K., Krimmer, R. (2019). Is Government Welfare Able to 
Change? Analysing Efforts to Co-create an Improved Social Welfare System through 
Taking Advantage of a Collaborative Economy. Proceedings of the 51st Hawaii 
International Conference on System Sciences: 52nd Hawaii International Conference 
on System Sciences (HICSS), 8-11 January, 2019. AIS Electronic Library (AISeL), 

 

McBride, K., Toots, M., Kalvet, T., Krimmer, R. (2019). Turning Open Government Data 
into Public Value: Testing the COPS Framework for the Co-Creation of OGD-Driven 
Public Services. In: M. P. Rodriguez Bolivar, K. J. Bwalya, C. Reddick (Ed.). Governance 
Models for Creating Public Values in Open Data Initiatives. Springer. (Public 
Administration and Information Technology), 3-31. 

McBride, K., Aavik, G., Kalvet, T., Krimmer, R. (2018). Co-creating an Open 
Government Data Driven Public Service: The Case of Chicago’s Food Inspection 
Forecasting Model. Proceedings of the 51st Hawaii International Conference on 
System Sciences: 51st Hawaii International Conference on System Sciences (HICSS), 
3-

McBride, K., Kalvet, T., Toots, M., Krimmer, R. (2018). Open Government Data Driven 
Co-Creation, Moving Towards Citizen-Government Collaboration. Electronic 
Government: 17th IFIP WG 8.5 International Conference, EGOV 2018, Krems, Austria, 
September 3-5, 2018: Proceedings: 17th IFIP WG 8.5 International Conference, EGOV 
2018, Krems, Austria, September 3-5, 2018. Ed. P. Parycek, O, Glassey, M. Janssen,  

Notes in Computer Science; 11020).10.1007/978-3-319-98690-6_16. 

McBride, K., Toots, M., Kalvet, T., Krimmer, R. (2018). Leader in e-Government, 
Laggard in Open Data: Exploring the Case of Estonia. Revue Francaise d'Administration 

 

Mergel, I., Kattel, R., Lember, V., McBride, K. (2018). Digital Transformation in the 
Public Sector. Proceedings of the 19th Annual International Conference on Digital 
Government Research: d.go, Delft University of Technology, 2018. Ed. A. Zuiderwijk, 
C. Hinnant. Delft, Netherlands: ACM,.10.1145/3209281.3209294.

McBride, K., Matheus, R., Toots, M., Kalvet, T., Krimmer, R. (2018). The Role of Linked 
Open Statistical Data in Public Service Co-Creation. In: Ojo, A., Kankanhalli, A., Soares, D. 
(Ed.). Proceedings of the 11th International Conference on Theory and Practice of 

        
Practice of Electronic Governance, National University of Ireland Galway, 2018. 
Galway, Ireland: ACM.10.1145/3209415.3209446.

McBride, K., Aavik, G., Kalvet, T., Krimmer, R. (2017). Co-creating an Open 
Government Data Driven Public Service: The Case of Chicago’s Food Inspection 
Forecasting Model. Working Papers in Technology Governance and Economic 
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Toots, M., McBride, K., Kalvet, T., Krimmer, R. (2017). Open Data as Enabler of Public 
Service Co-creation: Exploring the Drivers and Barriers. In: Proceedings of the 2017 
International Conference for E-Democracy and Open Government (CeDEM 2017) 

 

Toots, M., McBride, K., Kalvet, T., Krimmer, R. (2017). A Framework for Data-Driven 
Public Service Co-Production. IFIP EGOVEPART 2017 conference proceedings: IFIP 
EGOVEPART2017 conference, St. Petersburg, Russia, September 2017. Springer, 

-3-319-64677-
0_22. 

Hagertty, J., McBride, K., (2016). Does local monitoring empower fracking host 
communities? A case study from the gas fields of Wyoming. Journal of Rural Studies, 

 

Awards 

2017: Cum Laude – MSc 

2017: First Place – TTÜ ICT Thesis Contest, Information Society Category 

2017: HICSS Doctoral Fellow 

2017: Smart Specialization PhD Scholarship 

2015: Scholarship of Estonian Government 
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Kontaktandmed 
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Hariduskäik 
2017–2020 Tallinna Tehnikaülikool – PhD, avalik haldus 
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Teenistuskäik 
2020– … Koroonakaart.ee 
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2014–2014 Montana State University 

Projektid 
2018–2018: Eesti digivalitsemise sidusrühmade kaardistamine (TTÜ 
arendusprojekt) 
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arendustegevuse projektide toetamine)
2018–2018: Fääri saarte digivalitsemise uuring
2016–2019: Innovatsiooni ja loovuse edendamine Euroopas läbi avaliku halduse 
moderniseerimise ning lingitud statistiliste avaandmete pakkumise ja kasutamise 
(H2020) 

Juhendatud väitekirjad 
Simon de Jong, Master’s Degree, 2018, (sup) Robert Krimmer; Keegan David Braun 
McBride, The transferability of morality in design: re-embedding Estonia’s digital 
identity network in Kyrgyzstan, Tallinna Tehnikaülikool, Majandusteaduskond, Ragnar 
Nurkse innovatsiooni ja valitsemise instituut. 

Nosakhare Osemwota, Master’s Degree 2019, (sup) Keegan David Braun McBride., 
Robert Krimmer. The Impact of ICTs on Nigerian Elections (Informatsiooni- ja 
kommunikatsioonitehnoloogia mõju Nigeeria demokraatia stabiilsusele), Tallinna 
Tehnikaülikool, Majandusteaduskond, Ragnar Nurkse innovatsiooni ja valitsemise 
instituut. 
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