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1 Introduction 

“Is artificial intelligence in human society a utopian dream or a Faustian nightmare?  
If future generations are to have reason to thank us rather than to curse us, it’s important 
that the public (and politicians) of today should know as much as possible about the 
potential effects—for good or ill—of artificial intelligence.” (Boden, 1990, p.450) 
 
Artificial Intelligence (AI) is often regarded as the key technology to drive economic 
flourishing and societal change in the coming decades (Katz, 2017). Such narratives of 
the impending “AI revolution” (Makridakis, 2017) have captured the attention of 
countries worldwide and spurred them to access this momentum and the associated 
economic opportunities by establishing themselves as leaders in the field. As a result, 
they are spending significant amounts of money on AI technology (Dwivedi et al., 2019). 
Governmental organisations are often considered key players in this narrative and are 
expected to play several roles (Criado & Gil-Garcia, 2019; Valle-Cruz et al., 2020).  
For instance, Guenduez and Mettler (2022) note that by reducing any potential barriers 
and restrictions that businesses may face in developing and using AI technologies, 
governments are crucial enablers and facilitate the use of AI. By promoting the 
appropriate infrastructure, adjusting legislation, and investing in the private sector, 
governments aim to strengthen their AI industry to achieve economic growth. Moreover, 
governments must regulate AI by establishing new rules to minimise the potential risks 
of developing, diffusing, and using this technology in their countries (Guenduez & 
Mettler, 2022).  

The last role that governments play in this general development of AI is the user role, 
where governmental organisations themselves use AI technologies instead of encouraging 
others to develop and use them. AI promises to enhance the quality and effectiveness of 
public administration (Mehr, 2017) by improving policymaking (Valle-Cruz et al., 2019), 
automating routine processes (Lindgren et al., 2021), and augmenting civil service with 
insights from AI technologies (Veale & Brass, 2019), among other things. Despite the 
potential benefits that AI technologies could bring to both public administrations and 
citizens, the role of governments as users of these technologies is often overlooked,  
as highlighted in academic publications (Medaglia, Gil-Garcia, et al., 2021), and, although 
limited, in grey and policy documents (Berryhill et al., 2019; Mehr, 2017; van Wynsberghe, 
2020). For instance, European countries in particular, do not often discuss AI’s potential to 
improve the operations of their public administrations; instead, they are more concerned 
with either maximising the opportunities for their industries or ensuring that the negative 
consequences of AI are minimised in their societies (Guenduez & Mettler, 2022). 

This makes the distinction between public administrations’ governance of AI 
technologies and their governance with AI technologies crucial in researching the  
public value of AI. Through their activities in governing AI, governmental organisations 
play an essential role in mitigating the negative consequences of AI that arise in their 
societies. They do so by introducing new legislation, enforcing existing laws, and 
implementing other nonbinding initiatives. However, such activities are distinct from 
having governments deploy these technologies to ensure that their organisational goals 
and objectives can be achieved (Guenduez & Mettler, 2022; Misuraca, 2021).  

Since governmental organisations’ use of AI is also subject to governance, this thesis 
focuses on governance with AI rather than the governance of AI, which is the focus of other 
research on governing the rise of AI in society (Djeffal et al., 2022; Sigfrids et al., 2022). 
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The examination of the user role of governments links well with the research field of 
e-government, which focuses on public administrations’ use of digital technologies 
(Andersen et al., 2010). Similar to the discussion of AI, there has long been enthusiasm 
about introducing new digital technologies to public administrations to enhance their 
effectiveness, efficiency, and citizen-centricity, as well as other forms of public value, 
despite questionable results thus far (Bekkers & Homburg, 2007). Adopting innovations 
in public administrations is not straightforward, and the expectation is that the adoption 
of AI technologies in this arena will likely face similar challenges to those encountered in 
previous technological waves (Gil-García et al., 2014; Kankanhalli et al., 2019). 

Therefore, learning from the lessons from previous research on the impact and effects 
of ICT in government, it is much more likely that the effects of AI will not be as 
deterministic as many may suggest. At the moment, if public administrations were to use 
AI technologies, it remains largely unknown which factors influence this, for what 
purpose, and, most notably, what the effects will be (de Sousa et al., 2019). The available 
studies lack empirical validation of the positive and/or negative consequences of the use 
of AI in public administration (Medaglia, Gil-Garcia, et al., 2021; Mergel et al., 2023; Sun 
& Medaglia, 2019; Wirtz et al., 2019). As such, many elements concerning the creation 
of public value within public administrations remain relatively unknown. This thesis, 
therefore, consists of exploratory research to uncover various aspects of the creation of 
public value by AI technologies. Public value is regarded here as the positive effects that 
follow the implementation of AI technologies in public administrations, which should be 
aligned with citizens’ expectations (Alford & O’Flynn, 2009). 

Research objectives and goals 
In doing so, the thesis provides the first empirical evidence of using AI in public 
administrations, examines how public administrations adopt the technology beyond 
widespread expectations, and explores the myths of how AI changes governments.  
To a certain extent, this research is a “journey in an unchartered territory” (Misuraca & 
van Noordt, 2020, p.11) and regards the use of AI as a form of public sector innovation 
(De Vries et al., 2016), requiring transformation in governmental practices obtain 
effective results (Nograšek & Vintar, 2014; Tangi et al., 2021). Such a transformation is 
challenging due to the interplay between technology and socioeconomic factors that 
limit the uptake, scope, and effects of the transformation (Kempeneer & Heylen, 2023). 
In order to provide a better understanding of how AI technologies are used in public 
administrations, the thesis is underpinned by the aim of answering three main research 
questions, which act as crucial pieces of the puzzle of creating public value through AI.  

Despite significant interest in AI technology, it is poorly defined, with various actors 
using the term differently and referring to multiple technologies – even those that do not 
yet exist. Therefore, to understand the public value of AI, it is crucial to be more precise 
about what it entails. Therefore, the first research question is the following: How is AI in 
public administrations understood by civil servants, considering AI’s varying definitions 
and interpretations?  

By examining the various definitions and understandings of AI in relevant literature 
and surveying the perceptions of AI among Belgian civil servants, I provides an overview 
of the different ways in which AI has been understood and researched, which has 
implications for studying its adoption in public administrations. Different interpretations 
and taxonomies of AI used in public administration are also discussed in III and VIII. 
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In addition to the challenges with defining AI in order to research its adoption in public 
administrations, there is also a lack of clarity about which drivers and barriers influence 
the adoption of AI in public administration. As such, the second research question this 
thesis aims to address is the following: What are the drivers and barriers to the adoption 
of AI in public administrations? 

These different factors are examined in various research articles throughout the 
thesis. In IV, the AI strategies of EU Member States are analysed to understand which 
actions governments plan to take to stimulate the adoption of AI in governments. 
Exploring the use of AI in public administrations more closely, VI examines the adoption 
of AI with existing theories on public sector innovation and provides an overview of 
environmental, organisational, innovation-related, and individual factors that assist in 
the adoption of AI. XI examines how public administrations overcome AI-related 
challenges in the implementation phase, while one of these observed factors, using 
public procurement for AI, is examined more closely in X.  

Furthermore, there is seemingly great uncertainty about whether AI could or could 
not contribute to public value due to limited empirical evidence, which mainly leaves 
scholars to speculate about its potential positive and negative impacts. Therefore, the 
third research question is as follows: What is the expected public value creation of AI in 
public administrations?  

To answer this research question, V examines the AI capabilities of public 
administrations to ensure that they develop and deploy AI effectively in their 
organisations and create public value. In addition, an analysis of existing use cases of AI 
implementation in public administration gathered in VIII provides a first glimpse into the 
potential value that AI could create, which was examined more in-depth in III to analyse 
how AI contributes to several governance functions and in IX to better understand which 
public value the AI initiatives aimed to create.  

The primary research approach and logic of this thesis are discussed in the conceptual 
framework in I. This framework was the basis for connecting the different research 
articles and attempting to understand the various components of how AI technologies 
may create public value. In doing so, the framework, as seen in Figure 1, is derived from 
several elements, which have been further explored in subsequent research articles, 
such as the enablers of AI in government, the various forms of AI technologies and their 
usage in government, organisational change, and public value. 
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Figure 1 Conceptual framework for examining the impact of AI in government (in I, p.3) 

One of the main contributions of this thesis is that it provides empirical evidence of 
the type of AI used in public administrations as part of the landscaping exercises done in 
collaboration with the European Commission’s AI Watch (European Commission, 2018a), 
which was thoroughly lacking in research on AI in government (Medaglia, Gil-Garcia, et al., 
2021; de Sousa et al., 2019). In doing so, the research findings highlight the importance 
of the (internal) factors that public administrations require to use AI technologies 
effectively and consequently derive value from them, rather than assuming that the 
technology alone will do so.  

 The introduction chapter of the thesis includes the following sections:  
Section 2.1 discusses the theoretical background of public value creation within the 

digital government research domain as one of the main theoretical foundations 
underpinning the research. In Section 2.2, the early phase of the research on AI in the 
digital government research domain is illustrated by a brief introduction to the main 
research topics through a short review of the articles on AI within the Digital Government 
Reference Library (DGRL). This introduction discusses several issues with AI that have 
been examined in this developing research field.  

The overall methodological approach of this thesis and the data collection methods 
applied within the individual articles are described in Section 3 – as are the implications 
and limitations of the methodological approach of this study.  

In Section 4, an exploration of the various definitions and understandings of AI in 
digital government research and policy documents are discussed, providing crucial 
implications for the study of the use of AI within the public administration context.  

Section 5 presents the main findings on creating public value through the use of AI in 
public administrations by examining the factors of implementing AI in government in 
Section 5.1, followed by the drivers and barriers influencing the adoption of AI in Section 
5.2, and the factors related to implementing AI in public administrations in Section 5.3. 
In Section 5.4, the expected public value creation of AI technologies is described, as are 
some of the potential negative consequences and difficulties of creating this value.  

Lastly, in Section 6, the introductory chapter of the thesis concludes with concluding 
remarks and recommendations for future research on this emerging research topic.  
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2 Background  

2.1 Using technology to create public value 

There has been considerable interest in using digital technologies to improve the 
functioning of public administration for several decades. In the early 2000s, there was a 
rising interest in the topic of e-government and the use of Information and Communication 
Technologies (ICT) within governmental organisations due to the developments in digital 
technologies and the increasing adoption thereof within both the private and public sector 
(Dunleavy et al., 2006; Savoldelli et al., 2014). Already in the 1990s, the transformative 
consequences of ICT were often widely narrated, with digital technologies being capable 
of creating positive change, such as increasing the efficiency and effectiveness of 
government services and improving information provision to citizens (Andersen et al., 
2010). In this digital era of governance (Dunleavy et al., 2006), digital technologies are 
often heralded as a key innovation in improving government functions, reducing 
bureaucracy, and improving public services, making the state more accessible and 
available to citizens (Norris, 2010). 

For over two decades, there has been an interest in using digital technologies as the 
primary way to make the government more effective and efficient (Andersen & 
Henriksen, 2006). Many early and recent publications illustrate that the use of ICT could 
improve governmental efficiency, effectiveness, and responsiveness and reduce 
corruption (Bekkers & Homburg, 2007; Criado & Gil-Garcia, 2019; Panagiotopoulos et al., 
2019). While many different names exist for e-government practices and are used 
interchangeably – such as e-government (Andersen & Henriksen, 2006), e-governance 
(Bannister & Connolly, 2012), digital government (Janowski, 2015), and smart government 
(Kankanhalli et al., 2019) – despite some differences, all of them point towards 
governmental organisations using more ICT (Andersen et al., 2010).  

Key concepts in e-government research 
Despite the importance of research and policy in stimulating innovation in government, 
the concept of innovation is not always well defined, if at all (De Vries et al., 2016).  
In general, innovation is regarded as a perceived new idea, practice, or product that is 
used for the first time in a new organisation (Rogers, 2010). This often implies that the 
new idea, practice, or product is regarded as such a novelty for it to be considered an 
innovation, for instance, a new digital technology. Alternatively, innovation may mean 
that the resulting change in the organisation is so radical that it is considered innovation, 
despite the fact that the idea, service, or product is not necessarily new (Bloch & Bugge, 
2013). Nevertheless, a crucial component of innovation is that it requires adoption in an 
organisation. More popular depictions of innovation might focus on exploring new ideas, 
yet this is better understood as creativity, which is a prerequisite for innovation 
(Houtgraaf, 2022). Actual adoption thus requires not only developing new potential 
innovations but also using them, which is often more challenging (Real & Poole, 2004; 
Schedler et al., 2019).  

The adoption of innovation thus relates to incorporating it within an organisation, 
which is distinct from its development. Adoption of innovations in public administrations 
may, on the one hand, refer to the organisational decision to adopt a specific technology 
within the organisation (Kamal, 2006), whereas others focus more on the inclusion  
of certain individuals, such as civil servants, in the organisation (Nagtegaal, 2021).  
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The adoption of ICT-based innovation has been described as progressing through various 
stages, and while different researchers use different phases to explain this process, it 
generally consists of three distinct stages: the initiation phase, where the pressure to 
innovate begins; the adoption phase, where the organisation decides to commit 
resources to the adoption of the innovation; and the implementation phase, which refers 
to the stage where the benefits of the innovation are realised (Kamal, 2006). This thesis 
follows these three distinct phases with consideration of the difference between the 
adoption and implementation phases, which are often excluded from adoption studies 
(Kamal, 2006).  

Despite the similarities to the use of technology in the private sector, public sector 
innovation scholars emphasise how innovation and digital transformation are distinct 
from the private sector. For instance, public administrations are more strictly bound by 
regulations that govern their activities (Kraemer & King, 2006), face additional media 
scrutiny for failures hindering experimentation, and have different reward structures for 
successfully innovating compared to the private sector (Potts & Kastelle, 2010). A more 
cynical take on innovation in the public sector highlights the lack of incentives to adopt 
innovation reactively rather than proactively (Kamal, 2006), as there is no competition 
like in the private sector. As a result, a lack of innovation only leads to public 
administrations having to do more work or having a smaller budget (Kraemer & King, 
2006; Potts & Kastelle, 2010). 

As a result, even when similar technologies are discussed, public sector innovation is 
considered distinct from the private sector, which warrants its own theory-building. 
In the case of AI, a similar narrative is emerging. While some mention that AI in the public 
sector does not differ from AI in the private sector (Criado & de Zarate-Alcarazo, 2022), 
other authors highlight the distinction between the public and private sectors. For instance, 
public administrations face specific barriers (Cinar et al., 2018; Sun & Medaglia, 2019; 
Wirtz et al., 2019) as well as higher expectations from citizens (Gaozhao et al., 2023; Gesk 
& Leyer, 2022) and transparency, and explainability requirements (de Bruijn et al., 2022; 
Janssen, Hartog, et al., 2020), among other things (Zuiderwijk et al., 2021). As such, 
practices on how to adopt AI from the private sector cannot be directly translated to the 
public sector without adjusting to the context in which public administrations operate. 

One of the critical challenges in this dynamic, complex, and changing research field is 
the theoretical foundations, as is evident in the various interpretations of the main 
concepts previously discussed. The e-government research field has been criticised for a 
lack of scientific rigour and theoretical underpinnings. A great deal of research in this 
domain tends to be highly descriptive because of its managerial and project-related 
nature(Meijer & Bekkers, 2015). Another tendency in the field is to draw theoretical 
frameworks from other disciplines, such as information science, public administration, 
economics, managerial science, and social science, among others.  

While, on the one hand, this interdisciplinary focus allows for the examination of these 
various topics in the research domain through several analytical lenses (Gil-Garcia et al., 
2018), it also hinders providing the research domain with a set of core theories upon 
which to build, or it may cause culture clashes between those from computer science 
and public administration research domains (Bannister & Connolly, 2015). Various 
theoretical frameworks from different disciplines may focus on different methodologies 
and perspectives. Alternatively, it may cause challenges in building upon previous studies 
as many of the theoretical frameworks could be seemingly developed on an ad hoc basis 
compared to other research fields. This has led to widespread theoretical fragmentation 
in the area, leading to confusion and limiting theory-building (Meijer & Bekkers, 2015). 
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The theoretical fragmentation is additionally supported by rapid technological 
developments, with new technologies quickly becoming the focus of the research field. 
As there is a tendency in the field to focus on the latest technological developments, it is 
common that previous insights from past e-government research are not immediately 
included in the examination of new technologies. Alternatively, it could be argued that 
the technology differs significantly from prior technologies and thus warrants the 
development of new theories, occasionally from square one, to tailor specifically to this 
technology, despite the fact that the focus of the research topics remains somewhat 
similar (Yildiz, 2007). The risks of reinventing the wheel by examining similar challenges 
faced by the new technology further add to the plethora of different models and theories 
that are present in the domain (Heeks & Bailur, 2007), which often do not perform very 
well (Bannister & Connolly, 2015). 

Another common challenge within the research field is over-optimism about digital 
technologies without empirical evidence. As a result, there is criticism in the field that 
research could be a de facto advertisement for some of the technologies, which are 
occasionally even developed by some authors (Heeks & Bailur, 2007). As such, there has 
been an increased focus in the field on the value of digital technologies, given the 
challenges in deriving such value from the technology. What is noteworthy from the 
research field is that, despite the positive rhetoric on technology-driven improvements 
in public administrations, which is supported by the significant investments made by 
governmental organisations in ICT, there is limited empirical evidence of these positive 
effects (Andersen et al., 2010). 

Studies further focus heavily, often exclusively, on the supply side of digital 
technologies by examining the technology itself without considering how the demand 
side, such as citizens, contributes to a lack of public value (Savoldelli et al., 2014). Indeed, 
it has proven somewhat challenging for e-government to create public value as many of 
its initiatives fail to achieve their intended goals (Kempeneer & Heylen, 2023; 
Twizeyimana & Andersson, 2019). This lack of empirical validation of the positive effects 
of digital technologies is further hindered by the lack of studies evaluating the impact of 
ICT within the e-government domain. Thus, it remains unclear whether they achieve their 
intended goals (Choi & Chandler, 2020; Savoldelli et al., 2012, 2014). Public administrations 
often lack competencies in developing or deploying the technologies effectively, leading 
to a significant implementation gap between the technological developments on the one 
hand and the use of the technologies by public administrations on the other (Zhang & 
Kimathi, 2022).  

Importance of public value creation 
Avoiding failure and achieving success has strengthened academic interest in acquiring 
public value within the e-government research domain. This often implies that public 
value is created through the success of a digital government initiative (Twizeyimana & 
Andersson, 2019). These studies borrow the theory of public value from the public 
administration research domain, defining public value as meeting the expectations of 
citizens with government services and policies (Jørgensen & Bozeman, 2007; Moore, 
1995). Public value theory has been introduced as an alternative to the often  
highly economical view of how public administration reforms as part of the narratives of 
New Public Management (Panagiotopoulos et al., 2019) with a focus on efficiency and 
market values. What exactly accounts for public value, however, is not always clear.  
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Many different definitions and taxonomies have been proposed to assess the public 
value of digital government initiatives (Savoldelli et al., 2013) – often without any form 
of empirical assessment of the framework in practice (Twizeyimana & Andersson, 2019). 

The e-government research field can also be overly focused on efficiency-related goals 
(Rose et al., 2015), which often leads to digital government initiatives not aligning with 
the expectations of citizens (Kempeneer & Heylen, 2023; Panagiotopoulos et al., 2019). 
The theory of public value has quickly become one of the main theories in the field for 
studying the effects and transformation of public administration after the introduction 
of new technologies (Bannister & Connolly, 2014; Criado & Gil-Garcia, 2019; MacLean & 
Titah, 2022). In particular, public value theory not only allows for an analytical 
perspective for the design of public service but also determines to what extent it aligns 
with citizen expectations and the goals of the transformation (Twizeyimana & Andersson, 
2019). Furthermore, it provides a normative analytical framework to assess digital 
government initiatives from a value perspective (Panagiotopoulos et al., 2019), allowing 
for a better understanding of the sociopolitical impacts of the use of ICT in the public 
sector beyond merely assessing efficiency to include other values, such as fairness, trust, 
and any other expectations citizens have regarding the functioning of their government 
(Cordella & Bonina, 2012).  

Furthermore, some authors emphasise the distinction between public value and 
public values, where the former is the assessment of the value that is created by the 
government on behalf of the public, and the latter is the norms and principles guiding 
the activities of public administration (MacLean & Titah, 2022). Because there is 
particular interest in understanding the effects created by the introduction of AI within 
public administration, there is a considerable connection to the public values that guide 
these initiatives. Arguably, they are interconnected because AI systems designed to 
enhance efficiency-related public values are also likely to aim to achieve efficiency-related 
goals. As such, both perspectives are included in the thesis despite the main intention to 
examine the created public value.  

One of the most comprehensive collections of what can be considered public value 
comes from Jørgensen and Bozeman (2007). These authors identified 72 different forms 
of public value, ranging from the public’s contribution to society, the transformation  
of interests into decisions, the relationship between public administrators and 
politicians, the relationship between public administrators and their environment, the 
interorganisational aspects of public administration, the behaviour of public employees, 
and the relationship between public administration and citizens.  

While comprehensive, using such an extensive list of public values has been argued to 
be quite problematic in practice because the definitions of these values are often vague, 
overlapping, and challenging to operationalise.  

Building on this work, Bannister and Connolly (2014) thus propose another typology 
of public values that is more applicable to analysing the impact of ICT in government.  
In doing so, they categorise public values into three categories. First, there are  
duty-oriented public values, such as a responsibility to citizens and using public funds 
efficiently and in compliance with the law. Second, there are service-oriented public 
values, such as the responsibility to provide a high level of service to citizens, respecting 
individual needs, and being responsive and transparent. Third, these authors describe 
socially oriented public values, which include broader social goals such as inclusiveness, 
fairness, equality, accountability to the public, and protecting citizens from exploitation 
(Bannister & Connolly, 2014).  
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More recently, following a literature review of the existing literature on public value 
in e-government research, Twizeyimana and Andersson (2019) provided a rather practical 
classification of how e-government may contribute to public value through six somewhat 
overlapping categories. These include improving public services, administrative efficiency, 
open government capabilities, ethical behaviour and professionalism, trust and confidence 
in government, and social value and well-being. Due to its practical use and potential 
applicability to a more pragmatic assessment of public value (O’Flynn, 2007), this 
framework has been at the basis of understanding the more tangible and practical benefits 
of using AI and has thus been integrated into the conceptual model of the thesis in I.  

Public value theory has also been used in research to examine the intrinsic value of 
coproduction within digital government (Luna-Reyes & Zhang, 2023). From this 
perspective, researchers examine how public value is created due to coproduction with 
citizens, noting that coproduction brings value in itself through collaboration with 
citizens rather than focusing on the output of such activities (Capolupo et al., 2020). 
However, this perspective is not followed within the thesis, as the focus is on the public 
value created as a result of these activities.  

Despite the conceptual unclarity of what constitutes public value, there is agreement 
that public value should be the primary outcome of digital government initiatives.  
As such, digital government initiatives should encompass a broader range of strategic 
goals. Not only to reach beyond mere efficiency goals but also to achieve other objectives 
such as enhancing equality, social inclusion, openness, well-being, accountability, 
democracy, transparency, and citizen participation, among many others (Twizeyimana & 
Andersson, 2019). Doing so, however, is not a straightforward task, and it requires 
consideration of both organisational and institutional factors (Panagiotopoulos et al., 
2019), capabilities, and resources (Pang et al., 2014) that consequently allow the 
organisation to create public value by improving its public services, resources, 
innovation, coproduction, or engagement with citizens (MacLean & Titah, 2022). 

Failure to acquire these required capabilities and resources often results in a failure 
to meet the expectations of digital government initiatives. This occurs when the 
administration either does not fully take into consideration the opportunities provided 
by the technology or does not adequately redesign processes and organisations to obtain 
value from the technology (Chen & Xie, 2015; Kempeneer & Heylen, 2023; Nograšek & 
Vintar, 2014). 

As such, organisational performance is often one of the main factors that lead to 
increasing public value (Mellouli et al., 2020), yet considering these capabilities to 
develop, support, and sustain digital innovations in public administrations in order to 
create public value is often overlooked (Panagiotopoulos et al., 2019). 

With interest in emerging technologies such as blockchain, AI, and big data, which are 
argued to provide significant benefits to society, it becomes even more crucial to study 
these through the lens of public value theory. This allows for a better understanding of 
whether these technologies actually create public value, including new forms thereof 
(Panagiotopoulos et al., 2019). Therefore, examining and understanding the consequences 
of deploying these new technologies by public administrations is argued to be best 
explored through public value theory (MacLean & Titah, 2022). Noting the importance of 
organisational capabilities in ensuring public value through these technologies 
(Panagiotopoulos et al., 2019), this thesis thus focuses on the resources, capabilities, and 
other factors that are required to achieve public value through AI rather than assuming 
the public value deriving from the technology itself.  
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2.2 AI in digital government research  

The wider field of AI and the interest therein have not necessarily translated into 
increased research on AI within the context of the public sector. A noteworthy gap 
between the number of research articles on AI within both the public and private sectors 
was highlighted in 2019 by de Sousa et al. (2019). This study identified that, from a 
screening of 1,438 articles on AI published since 2000, almost all of the articles either 
focused on the private sector (1,251 articles) or only on the technical aspects of AI (969), 
leaving only 59 articles that discussed AI or AI-related terms within the public sector. 
Since 2019, research on the use of AI within the public sector has grown considerably. 
Yet, it arguably remains in an early and fragmented state, and it is minor compared to 
the broader research trends on AI. The research tends to focus only on the technological 
aspects of AI without considering its implications for public administrations or its 
application in various policy domains (Sharma et al., 2020). The research on the challenges 
of implementing AI in public administrations remains lacking (Mergel et al., 2023). 

Comparative overviews tracking the progress of AI, such as the AI Index, highlight that 
the number of AI publications has doubled since 2010, from 200,000 in 2010 to nearly 
500,000 worldwide in 2021 (Stanford University, 2023). The tracking of such publications 
is often done within the context of illustrating the AI race between China, the United 
States, and the European Union by comparing the amount (and impact) of AI publications 
in these regions and illustrating the overall growth of academic research interest in AI in 
general. Despite the massive volume of publications on AI-related topics, studies within 
the digital government research field constitute only a small fraction of this. However, 
there has been an increase in studies on developing, using, and researching AI within 
government, such as Madan and Ashok (2022), Medaglia, Gil-Garcia, et al. (2021), Wirtz 
et al. (2021), and Zuiderwijk et al. (2021).  

This discrepancy is likely caused by the different definitions and research objectives in 
AI, as the broader AI research trends may be too focused on the technical development 
and application of AI learning techniques. In contrast, the e-government and public 
administration research fields are more concerned with understanding the drivers, 
barriers, effects, and perceptions of the developed AI system.  

To illustrate the limitations and growth of the literature on AI, a brief overview of the 
publications on AI within the DGRL v18.5 (February 2023) is shown in this chapter. This 
library of academic research from the digital government field is a well-known reference 
for acquiring articles on digital government or reviewing how the research field has 
progressed on specific topics (Scholl, 2021). While the DGRL is limited in scope due to the 
requirement that articles be translated into English, prefiltered on key terms in academic 
databases and from preselected journals and conferences (Scholl, 2021), it remains a 
core research inventory that is dedicated to the study of digital government.  

As such, to discuss the recent growth of AI, a keyword search on AI and other related 
terms shows an illustrative example. As there were only a handful of articles published 
at the start of the thesis in 2019, as indicated in Figure 2, the number of research articles 
on AI within the digital government research domain had been limited until 2019, with a 
significant increase between 2019 and 2022, peaking at 77 research articles in 2022.  
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Figure 2 Digital government research on AI* 

*Records mentioning Artificial Intelligence, machine learning, automation, and/or automated decision-making 
in the DGRL v18.5 (February 2023) 

When examining only published journal articles within the DGRL, the number of 
publications shrinks further, with eight articles published before 2019, as illustrated in 
Figure 3. There are only 105 journal articles in the DGRL as of February 2023, of which 
81% have been published since 2020. This low volume of publications confirms that the 
amount of research on AI that focuses specifically on the public sector, compared to the 
private sector, remains relatively small. It also shows the rapid growth over the past few 
years and the course of this doctoral research. At the start of the research process in 
2019, the amount of literature on this topic was minimal, thus encouraging the 
exploratory nature of this thesis.  

The field will likely grow in the coming years, allowing for more theories on AI in 
government, systematic literature reviews, hypothesis testing, and more rigorous and 
generalisable research findings. Some of the findings from the thesis have been 
examined in-depth in other publications as the field has progressed significantly in the 
last few years. Nevertheless, the scant literature on AI is remarkable and limits much of 
the understanding of what is meant by AI, the various drivers and barriers facilitating or 
hindering its use, and the current perceptions, effects, implications, and future 
perspectives thereof (Criado et al., 2020; Medaglia, Gil-Garcia, et al., 2021; de Sousa 
et al., 2019).  
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Figure 3 Journal articles on AI* in digital government research 

*Articles mentioning Artificial Intelligence, machine learning, automation, and/or automated decision-making 
in the DGRL v18.5 (February 2023) 

This sudden, increasing interest in AI within the digital government research domain 
between 2018 and 2020 is also somewhat reflected in government policy documents on 
AI. In Europe, policy documents on AI emerged in 2018 with the European Commission’s 
release of the Communiqué “Artificial Intelligence for Europe” and the Coordinated 
Action Plan on the Development and Use of Artificial Intelligence Made in Europe, which 
launched the first set of activities on AI within Europe. Except for one of the first policy 
reports released by the Organisation for Economic Co-operation and Development 
(OECD) in 2019 (Berryhill et al., 2019), there has been a limited focus on the opportunities 
that AI could provide public administrations in this period.  

For instance, in the above-mentioned communiqué, public administrations’ use of AI 
was only sparsely mentioned, and it was simply stated that the European Commission 
would facilitate access to AI for all potential users through an AI-on-demand platform 
and AI-focused digital innovation hubs.  

However, in the Coordinated Action Plan (European Commission, 2018b), AI is regarded 
as crucial for the future work of public administrations, and actions to make European 
public administrations the frontrunners in the use of AI are more outlined.  

Yet, detailed activities to support public administrations are lacking. The long-awaited 
White Paper on Artificial Intelligence (AI) by the European Commission, published in 
2020, does include a section on promoting the adoption of AI by the public sector but 
focuses primarily on healthcare and transport services (European Commission, 2020). 
A dedicated focus on AI within public administrations was thus not a clear priority for the 
European Commission and arguably neither for many of the national governments at 
that time (Guenduez & Mettler, 2022), which is examined more in-depth in IV.  
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Instead, similar to the academic field, the policy community also started to focus more 
on the opportunities, barriers, and risks of using AI in public administrations after 2020.  
The updated Coordinated Action Plan, with the accompanying “Communication on 
Fostering a European Approach”, further noted that stimulating the adoption of AI within 
the public sector is a critical element in building strategic leadership in AI (European 
Commission, 2021).  These placed renewed importance on ensuring how the public 
sector could be a trailblazer in using AI and included more concrete actions, such as 
funding opportunities, and focused specifically on using public procurement to improve 
the adoption of AI in public administrations. This included the emergence of the Adopt 
AI programme, aiming to support public administrations to overcome common challenges 
in the public procurement of AI systems, exchanging best practices on the use of AI in 
the public sector across the European Union, and designing a public procurement data 
space, among other things. In June 2022, the European Commission also organised a 
High-Level Policy roundtable with Commissioner Gabriel and Commissioner Hahn that 
was dedicated to the challenges and opportunities of using AI in the public sector.  
The rising interest and political importance of AI are notable, as it evolved from the sparse 
mentioning of AI in government in 2018 to dedicated roundtable meetings in 2022.  

Journal publications on AI in government prior to 2020 
When examining only the journal publications, early works on AI within the field of digital 
government use similar keywords but do not necessarily refer to AI in the same manner 
as recent works. For instance, Bellamy (2002) outlines how the British government often 
takes the benefits of e-government for service delivery for granted. The work on desktop 
automation by Rossi et al. (2005) explores how open-source software can assist with 
some tasks in public administration without hindering productivity, but it focuses on 
replacing Microsoft Office, which is hardly considered AI.  

The sole article mentioning AI, published in 1999, describes the potential benefits and 
dangers of using AI in public administration. What is noteworthy in this article is that it 
discusses the implications of the “third level of computing”, such as the development of 
fuzzy systems that allow AI to adjust to changing conditions. 

These authors point out that the potential benefits of AI systems include examining 
underlying assumptions and values within public administrations, helping society 
understand how public administrators justify their decisions, and, regarded as a most 
significant benefit, providing citizens with the necessary information to understand 
various public policy debates through reinforced citizen participation (Barth & Arnold, 
1999). Moreover, AI could cause accountability issues when making decisions, as well as 
a less representative bureaucracy, because elitist programmers will dominate how AI will 
work. There are further risks that people will increasingly rely on AI systems to the extent 
that it erodes their responsibility for decision-making (Barth & Arnold, 1999).  

It is insightful that, even though these authors do not necessarily focus on machine 
learning but on “the pursuit of machine or computer intelligence that approximates the 
capabilities of the human brain”, the implications and discussions raised are similar to 
some of the more recent articles, such as Zuiderwijk et al. (2021), suggesting that there 
are challenges associated with AI’s use in public administrations that are not necessarily 
connected to the underlying learning technique, such as machine learning, alone.  
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Journal articles published between 2016 and 2020 discuss various topics related to AI 
in government. Several papers described specific applications of machine learning in 
government, such as predicting participation in open government data (Piscopo et al., 
2017), in citizen participation tools (Fernández-Martínez et al., 2018), analysing public 
comments for policymaking purposes (Clark & Brudney, 2018), or predicting the outcome 
of the UK referendum by combining e-petition data and machine learning (Clark et al., 
2018). Other publications indicate how AI could be used to predict infant mortality  
(e Silva et al., 2020), economic crises (Loukis et al., 2020) and COVID-19 outbreaks  
(Gupta et al., 2020) and reduce corruption (Lima & Delen, 2020). These works often 
describe the application of the AI learning algorithms within this domain, focusing more 
on the development and piloting phases than the adoption and results of the systems 
development. Other articles describe a general overview of what machine learning could 
mean for public administration scholars and practitioners (Anastasopoulos & Whitford, 
2019) or what it could mean for various phases of the public policy cycle (Valle-Cruz  
et al., 2020). 

Other scholars focused on the governance of AI in society by public authorities, 
including how the different governance models of digital platforms and AI differ 
(Schneider, 2020) and how government regulation on data sharing can influence the 
impact of personal data on potential human rights abuses (Chatterjee & Sreenivasulu, 
2019). The Estonian AI strategy (Kerikmae & Parn-Lee, 2020) highlights how various legal 
challenges, a division between the public and private sector’s capability to use AI, and an 
unclear strategic vision challenges Estonia’s aspirations for AI.  

Whereas AI was previously associated with improving citizens’ opportunities for 
democratic participation (Barth & Arnold, 1999), it is also possible that the increasing 
adoption and use of AI technologies in society changes the functioning of liberal 
democracies more widely. By examining how the capabilities of AI affect the information 
requirements of processes in a democracy, König and Wenzelburger (2020) note that, 
depending on the input, throughput, and output levels of the political system, AI could 
either increase or reduce the information deficits of citizens and policymakers. Potential 
or adverse effects of AI on democracy, therefore, do not depend on the technology per 
se but are the result of social and political consequences that cannot be mitigated 
through the careful design of AI systems (König & Wenzelburger, 2020).  

Others highlight the legal differences in personhood in terms of computer automation 
between the United States and the European Union (Jones, 2017). The European Union 
views automation as dehumanising individuals, whereas in the United States, this is 
regarded as more neutral or fair due to the objectivity of computers. Consequently, this 
influences how and when AI technologies will be deployed in these different cultures. 

Taking note of the increased interest in and use of AI technologies, researchers started 
highlighting the negative consequences of the deployment of these technologies by 
governmental organisations.  

For instance, the adoption of smart technologies, in particular AI, suggests that 
bureaucracies are changing to a new form of bureaucratic organisation that, instead of 
following procedures, solves social challenges by means of adaptive algorithmic models, 
potentially moving towards a state of algorithmic bureaucracy due to the complex 
imbrication of technology with traditional bureaucracy (Vogl et al., 2020). AI technologies 
may influence public organisations’ discretion and bureaucratic form (Bullock et al., 
2020), but the identified effect is unclear and circumstantial.  
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Diving more deeply into the controversies surrounding increased automated  
decision-making with AI, Liu et al. (2019) demonstrate how outsourcing decision-making 
to machines challenges human rights and the rule of law due to the uncertainty and 
complexity involved. Public administrations may find themselves in a challenging position 
as they are tasked with protecting citizens from harm from AI technologies, yet temptations 
of efficiency gains could lead to institutions themselves becoming a leading cause of such 
harm (Kuziemski & Misuraca, 2020). An adequate governance framework for using AI  
in public administration might help mitigate some of these negative consequences,  
as highlighted in Wirtz et al. (2020). 

Moreover, the literature highlights public administrations’ difficulties in adopting 
these technologies. Thus, aiming to become a more intelligent public administration 
comes with different challenges (Corvalan, 2018). In both Sun and Medaglia (2019) and 
Wirtz et al. (2019), various multidisciplinary barriers to the use of AI technologies in the 
public sector have been highlighted that limit the use of these technologies and, 
consequently, any potential positive or negative effects derived from their usage. These 
two works have been the foundation of most of the research throughout the doctoral 
thesis, laying the foundation to further examine these adoption barriers and how they 
influence the creation of public value for AI technologies. Examining the data-related 
factors more specifically, Janssen et al. (2020) emphasise the importance of having data 
governance practices for AI and describe challenges and approaches to data governance 
for AI systems, proposing 13 “simple” data governance principles that are difficult to 
achieve in practice.  

Other works from this period aim to analyse some of the then-published AI strategies 
to better understand the values and perceptions of AI held by these governments.  
For instance, Ossewaarde and Gulenc (2020) examine political discourses on AI and 
highlight how AI strategies often include mythical discourse about AI in Western  
Europe. Political discourse primarily views AI as an ideological force that will create a 
better future by overcoming many political, social, and ecological problems while 
ignoring most of its potential disadvantages. Moreover, AI is not regarded as a  
potential tool for strengthening democracy but rather as a way to reinforce  
existing power structures. Existing cultural values that shape public policy on AI in  
Nordic countries are characterised by a lack of citizen involvement policies (Robinson, 
2020).  

When more broadly examining which values drive AI strategies, Viscusi et al. (2020) 
highlight an emergent tension between instrumental and administrative matters  
and societal issues, with some countries focusing more on the risks and challenges  
of AI technologies than others. Diving more concretely into one specific example, 
Ranerup and Henriksen (2019) examine the use of automated decision-making  
in Trelleborg through a public value perspective to understand the intentions  
behind the use of technology, following the framework by Rose et al. (2015),  
which has also been utilised in analysing 549 use cases of AI in public administration in 
IX.  

 
 
 
 
 
 



24 

Journal publications on AI in government after 2020  
Articles published after 2020, up to the analysed version of the DGRL, follow similar 
research areas. Various works aim to examine the use of AI in various application 
domains, such as critical infrastructure (Laplante & Amaba, 2021), a warning system for 
fire hazards (Zhang et al., 2021), the analysis of social media data to understand public 
concerns about COVID-19 (Alomari et al., 2021; Zheng et al., 2021), the perception of 
contact-tracing apps (Cresswell et al., 2021), budgeting and expenses (Valle-Cruz et al., 
2022; Wu, 2022), cyberattack motivations (Banerjee et al., 2022), and citizen participation 
(Arana-Catania et al., 2021). What emerged more during this period were case studies 
on AI applications being implemented in public administrations, such as the examination 
of Robotic Process Automation (RPA) (Sobczak & Ziora, 2021) or the use of AI in the 
Brazilian Supreme Court (de Sousa et al., 2022), which not only focus on the (potential) 
use of machine learning algorithms but also describe how these systems are already in 
use. A new area of research interest emerged in understanding the opportunities in using 
AI for sustainability purposes, such as pollution threats (Liu et al., 2021), energy efficiency 
(Zekić-Sušac et al., 2021), urban sustainability (Zhang et al., 2022) as well as how AI itself 
could be more sustainable and efficient for public organisations (Chao & Fuhai, 2022; 
Yigitcanlar et al., 2021). 

Furthermore, rather than examining the political discourse on AI, these more recent 
publications focus on the public’s perceptions of various opportunities and risks of AI. 
For instance, research has emerged regarding citizens’ attitudes towards the use of 
automated decision-making (Denk et al., 2022) and the use of AI in the public sector 
(Gesk & Leyer, 2022). The research revealed that citizens’ awareness of automated 
decision-making positively affects their belief that decisions are more legally secure and 
impartial yet less transparent and personalised (Denk et al., 2022). Furthermore, there is 
a greater acceptance of AI when it is used in general public services, but the service of a 
person is preferred in specific public services (Gesk & Leyer, 2022). Other research 
examining the perceptions of AI includes those from Chief Information Officers (CIO) in 
public administration (Criado & de Zarate-Alcarazo, 2022) as well as what different 
stakeholders think about the meaning and implications of automated decision-making 
(Kaun, 2022). 

Previous studies have also examined the various challenges that public administrations 
face when using AI technologies. These include more general assessments of the use of 
machine learning (Pi, 2021) as well as various risks and challenges in the Spanish public 
administration (Sobrino-Garcia, 2021), the challenges of integrating AI in the public 
sector (Ishengoma et al., 2022), organising collaboration between several stakeholders 
(Campion et al., 2022) and, more specifically, maintaining public trust when AI 
technologies are being deployed in governmental organisations (Harrison & Luna-Reyes, 
2022). Additional articles highlight different challenges pertaining to equality and 
inclusion (Goggin & Soldatic, 2022; Larsson, 2021), privacy concerns due to surveillance 
(Clarke, 2022; Saura et al., 2022), biases that occur from systematic societal challenges 
(Fountain, 2022), human rights violations (Nalbandian, 2022), and various limitations of 
using data and AI technologies for policymaking purposes (Gerrits, 2021).  
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Further articles that emerged recently include several discussions on legal elements, 
such as the European Commission’s Artificial Intelligence Act (Barkane, 2022) and the 
creation of a legal framework for AI use in the South African government (Brand, 2022). 
Examining how AI technologies could provide positive value has also emerged, such as 
Chohan and Akhter's (2021) research on the value creation of AI-based e-government 
services in Pakistan. However, as highlighted (Andersson et al., 2021), the automation 
process is the result of the affordances of technology, materials, roles, and existing 
power structures. Lastly, several literature reviews have also emerged that assess the 
current research on AI in the public sector, resulting in a research agenda (Wirtz et al., 
2021), an overview of AI and public policy (Paul, 2022), AI in smart cities (Harnal et al., 
2022), and the known implications of AI for public governance (Zuiderwijk et al., 2021). 

This brief overview of publications on AI in the DGRL shows that the current research 
on AI in the digital government field touches upon a wide variety of different issues that 
do not necessarily concern themselves with developments in the technical field of AI. 
Instead, the area is more concerned with specific application examples, case studies, 
governance challenges of AI, driving values in AI, challenges of using AI in government, 
challenges that stem from governments’ use of AI, perceptions, and legal frameworks, 
among other things. During the initial stage of this study in late 2019, the literature on AI 
in the digital government research field was in an early phase, with a limited understanding 
of what AI is, what it could mean for public administrations, how it could be adopted, 
which consequences would emerge, and what public value governments will aim to 
achieve with the deployment of such technologies.  
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3 Methodology 

Due to the scarcity of research on the use of AI in government, this thesis has been 
exploratory in its research design and approach. In doing so, the research articles follow 
the research philosophy of interpretivism, considering the understanding of complex 
phenomena rather than predicting and establishing causal relations (Chowdhury, 2014). 
Interpretivist research is often concerned with interpreting and understanding the 
beliefs, viewpoints, and values of people (Chowdhury, 2014), and it is commonly 
deployed in digital government research to better understand the experiences of  
those involved with the implementation of technologies (Kamal, 2006; McBride et al., 
2022; Mergel, 2019). As one of the main research gaps in the field is a limited 
understanding of the value created by AI, an interpretivist approach is well suited to 
understanding various factors that influence the deployment of AI technologies within 
public administration (Mikalef et al., 2021). As such, many of the research articles 
examined in this thesis follow qualitative research methodologies that are in line with 
the interpretivist approach.  

Research design of the articles in the thesis 
Multiple case studies, often with an exploratory case-study research design (Yin, 2018), 
have been the primary research methodology in most articles. These exploratory case 
studies (V, VII, VI, X, and XI) allowed for a better understanding of how AI technologies 
are developed, adopted, and used in public administrations when there was still a 
scarcity of such empirical research in the digital government research domain. Multiple 
exploratory case studies are well suited to exploring new social phenomena while 
allowing for varied outcomes, especially when illustrative results are the main goal 
(Stewart, 2012). Furthermore, these case studies allowed for a first exploration of the 
experiences of public administrations and provided insights into the extent to which 
these new technologies have contributed to the creation of public value as well as the 
challenges that public administrations have encountered. Such an exploratory case study 
research approach is well suited to examining the adoption of new innovations, 
especially when there is a need to gain a more broad and holistic understanding thereof 
(Meijer, 2015). Multiple case studies allow for a better experience of key differences and 
similarities between the cases (Baxter & Jack, 2008) in different situations and 
organisations to clarify whether the findings are valuable and sound (Yin, 2018). 

While it is suitable for exploring this new research domain, one of the main limitations 
of such exploratory work is that the findings may be limited in generalisability as they 
only focus on a small number of cases (Yin, 2018). Thus, to complement the exploratory 
nature of these qualitative case studies that have been conducted, the thesis also 
includes quantitative studies (III, IX, and VIII) due to the landscaping exercises  
conducted as part of the AI Watch’s research activities. By examining large volumes  
of use cases in a qualitative way, the aggregation thereof has assisted in providing  
more generalisable research findings despite not having a quantitative or positivistic 
research approach.  

Similarly, a systematic content analysis (IV) of the AI strategies was conducted, which, 
despite the qualitative examination of the strategy and the coding approach, resulted in 
a large volume of text segments. Lastly, a survey (II) was conducted among employees of 
the Belgian public administration to support the literature review’s findings and better 
understand the various interpretations that civil servants have of AI.  
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As such, despite the exploratory nature of the thesis, the mixture of research methods 
provides many findings and insights into the emerging use of AI within public 
administrations. Varying types of data were collected in support of these findings. 
Therefore, while several of the publications conducted were strongly exploratory, 
especially in the early phases of the research – such as III, VII, VIII, VI, X, and XI – the latter 
publications included more explanatory elements that are derived from recent 
theoretical insights, as the field of AI in government grew within the research design, 
such as V and IX. 

The practical component of the study further supports the thesis. Much of the 
research has been conducted in collaboration with the European Commission’s AI Watch 
as part of the institution’s attempt to better understand the impact of the use of AI in 
public services. The AI Watch is an initiative of the European Commission’s Joint Research 
Centre and DG CONNECT that is tasked with monitoring the technological progress of AI, 
policy developments, research, and the uptake of AI in both industry and the public 
sector. As part of the research activities and gathering of use cases, four different  
peer-learning workshops were organised to gain insights into the experiences of 
European Member States concerning their intended activities to stimulate the use of AI 
in government, the existing use of AI, and the challenges they have encountered (Manzoni, 
Medaglia, et al., 2021; van Noordt et al., 2021, 2020; van Noordt & Pignatelli, 2020). 

Furthermore, this collaboration – as the AI Watch was one, if not the only, research 
unit focusing on the use of AI within public administrations at that time – facilitated 
access to information about AI use cases from the EU Member States. It provided support 
for the interviews conducted with relevant stakeholders from public administrations as 
part of the case study research. Most of the findings conducted as part of the AI Watch 
research are included in policy-oriented reports as part of these research activities, 
addressing a wider audience than the academic community alone, such as the landscape 
reports (Misuraca & van Noordt, 2020; Tangi et al., 2022), the theoretical backgrounds 
(Molinari et al., 2021), and a policy recommendation roadmap (Manzoni, Rony, et al., 
2021). These contributions have had a noticeable impact on the developments in the use 
of AI in government, as these works have been included in several publications of the 
OECD, the Council of Europe, the European Parliament, other works of the European 
Commission, including the AI Act, and activities from various governments, which include 
some of the AI strategies that were published.  

Data collection and analysis 
Despite the qualitative nature of the research, various data collection methods have 
been included in the thesis to support the findings. All of the articles featured some form 
of document analysis within their data collection procedures, although the scope varies 
per article. For instance, in some of the research articles, document analysis was used as 
part of the data collection methods for the use cases, such as in III, IX, and VIII, as the 
use cases were often gathered from various documents available online. In other 
publications, document analysis was more integral to the research scope, such as 
supporting the case studies to gain complementary or additional information regarding 
the examined AI use cases in V, VII, VI, and XI. In X, the procurement guidelines and 
strategies discussed in this work also followed a document analysis. Document analysis 
was the most prominent data collection method in IV, examining the in-depth AI 
strategies published within the European Union.  
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Semi-structured interviews were conducted in the case studies of V, VI, X, and XI. These 
interviews were conducted with various stakeholders responsible for the development or 
implementation of AI systems in their public administrations or to gain a better 
understanding of the AI procurement guidelines that these organisations have published. 
Typically, the interviewees were selected pragmatically by contacting individuals 
involved with the selected use cases. For III, 15 interviews with 19 informants were 
conducted to gain insights on the various aspects of AI capability in their organisation, 
four interviews were conducted as part of VII, and nine interviews were conducted as 
part of the research done in X. The findings in XI were derived from the same interview 
data collected in III, which resulted in 28 interviews. 

The four workshops conducted as part of the AI Watch research were not the main 
data collection method in any of the articles but have played an important role in 
gathering and validating the AI use cases as part of the landscaping exercises. They often 
allowed the EU Member States to present new AI use cases to be included in the 
landscaping activities, share their own inventories, or act as a catalyst for future research 
activities, such as sharing additional insights through email or providing the contact 
information of the stakeholders for the semi-structured interviews. As intermediate and 
final findings were presented in the workshops, they further facilitated the validation of 
the research findings and suggestions for follow-up research.  

These AI Watch workshops played a crucial role in creating the AI use case inventory, 
which has been the basis of several research articles in this thesis. This inventory of use 
cases has evolved in terms of the quality, quantity, and depth of the identified use of AI 
within public administrations, from VIII, to III, and later IX through the accumulation of 
various data collection methods from 2019 to 2022, starting with document analysis of 
news articles and policy documents, submissions from EU country representatives, and 
the workshops and surveys done as part of the AI Watch research. The inventory has 
gone through a process of validation within the European Commission and EU Member 
States to ensure the highest possible quality of information, even though limitations 
remain due to the self-reporting nature of the cases, the challenge of reliable public 
information of the use of AI, language barriers, and challenges of the definition of AI.  
It is available as open data on the JRC Open Data Catalogue,1 inviting additional research 
on the full dataset or focusing on a subset of the inventory data. The complete inventory 
of use cases has been subjected to further secondary data analysis, focusing on the 
governance functions (policymaking, service delivery, or internal management) in III and 
the public value drivers in IX.  

Three surveys were conducted as part of the research. The first survey was done in 
early 2020 to gain additional information about the current activities on AI from 
European Member States as well as information about the current use of AI within their 
public administrations in preparation for the first workshop of the AI Watch (van Noordt 
et al., 2020). The second survey was held as part of the AI Watch research on barriers to 
AI adoption (Medaglia & Tangi, 2022), which allowed for an additional collection of use 
cases but was not the leading methodology in any of the research articles. In II, however, 
a survey was conducted within the AI4Belgium community to better understand how civil 
servants understood the use of AI.  
  

 
1 European Commission, Joint Research Centre (JRC) (2021): Selected AI cases in the public sector. European 
Commission, Joint Research Centre (JRC) [Dataset] PID: http://data.europa.eu/89h/7342ea15-fd4f-4184-9603-
98bd87d8239a 

http://data.europa.eu/89h/7342ea15-fd4f-4184-9603-98bd87d8239a
http://data.europa.eu/89h/7342ea15-fd4f-4184-9603-98bd87d8239a


29 

While the survey had more objectives, such as examining barriers and collecting 
examples of AI used in the Belgian public administration, the data on perceptions of what 
AI is has been the primary data for this research article. In each piece, a literature review 
has been conducted to gain insights from the academic literature to complement the 
empirical material and include new relevant publications as the field progresses. Being 
conceptual in nature, and as the basis of the overall approach to public value creation, 
this thesis does not provide any empirical data and is fully based on academic and policy 
literature.  

An overview of the main research methodology and data collection for each article 
can be found in Table 1 below. 

Table 1 Overview of main research methodology and data collection per article 

  Data Collection  

Article Main 
methodology 

Document 
analysis 

Interviews Workshops Survey Secondary 
data 
analysis 

Literature 
review 

I Literature 
review 

X     X 

II Survey X   X  X 

III Secondary 
data analysis 

X  X X X X 

IV Content 
analysis 

X     X 

V Multiple case 
study 

X X    X 

IX Secondary 
data analysis 

X  X X X X 

VII Multiple case 
study 

X     X 

VIII Secondary 
data analysis 

X    X X 

IX Multiple case 
study 

X X    X 

X Multiple case 
study 

X X    X 

XI Multiple case 
study 

X X    X 

To analyse the collected data, several data analysis approaches were employed. These 
include various deductive coding approaches to analyse the responses on the perceptions 
of AI in II, the policy initiatives in IV, and the public value of AI use cases in IX. The coding 
process was supported by the MAXQDA software. In III, the coding was done by analysing 
the descriptions of the gathered use cases for each governance function. Other coding 
approaches in the thesis include a thematic coding approach from the collected data 
from interviews in V and a cross-case analysis based on a coding scheme of AI challenges 
in XI.  
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Limitations 
The research design comes with some limitations as well. For instance, the scope of the 
research is rather broad, as there is limited understanding and literature. Most of the 
study examines various aspects of the adoption and implementation of AI in public 
administrations holistically, which, while providing several insights, limits the analysis to 
specific elements that are relevant to utilising AI in government and creating public value. 
Furthermore, as AI remains in a nascent phase in public administrations, the findings 
might have limited generalisability and transferability to other public administrations – 
especially those still in an early stage of digitalisation, as they have not been examined 
in the case studies. This is especially relevant for the applicability of the findings in 
regions beyond Europe, as the results yield a geographical bias towards countries within 
the European Union. All the publications focus on using AI within the European Union, 
which could potentially overlook unique challenges in other regions.  

Defining what AI is and is not also introduces difficulties in the research design,  
as examined more deeply in the following section. As long as there is no agreed-upon 
definition of AI or its scope, different interpretations create difficulties for the  
theoretical underpinnings of the research, case selection, and analysis of the findings. 
The user-reported nature of the data collection for the thesis, relying strongly on the 
public administration’s own perceptions and understandings of AI, might thus introduce 
potential subjectivity and misunderstandings of how AI is presented in public 
administrations and how it could create public value.  
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4 Understanding of the concept of AI in public 
administration 

Despite the significant interest in AI by society, policymakers, and academia, influenced 
further by the narratives of the “AI race” taking place, there is still no universally accepted 
definition of AI (Medaglia, Gil-Garcia, et al., 2021). Furthermore, any classification of 
what is and is not considered AI is bound to be incorrect after a while due to the so-called 
“AI effect”, which means that, due to a lack of a clear definition, AI is often discussed as 
the most cutting-edge technology at any given time. Once this technology becomes more 
widely available and diffuses into society, it will no longer be described as AI, and a new 
cutting-edge technology will take its place (Wang, 2019). 

As also highlighted in II, various challenges and inconsistencies contribute to the 
conceptual challenges of AI. While no universally accepted definition of AI exists, this 
does not mean that there are none. Instead, there are 28 definitions in the information 
science research domain alone (Collins et al., 2021), which are not all alike and refer to 
different elements. Moreover, despite the variety of definitions, many academic articles 
do not define AI (Collins et al., 2021) or discuss AI in general without further specification 
(Rjab et al., 2023). As examined more in II, these definitions often follow several 
approaches and depictions of researching AI, which are not necessarily alike, as seen in 
a selection of definitions in Table 2. 

Table 2 Overview of a selection of definitions of AI 

Source Definition 

(McCarthy, 
1959) 

“The science and engineering of making intelligent machines.” 

 (Minsky, 
1967) 

“The science of making machines do things that would require intelligence if 
done by men.” 

(Russel et al., 
2016) 

“AI to describe systems that mimic cognitive functions generally associated 
with human attributes such as learning, speech and problem solving.” 

(Ballester, 
2021) 

“An AI system is a machine-based system capable of influencing an 
interlocutor in a particular task by making recommendations, predictions or 
decisions for a given set of objectives. It uses machine and/or human-based 

inputs/data to: i) perceive a context; ii) generalize, learn and abstract 
perceptions into replicable models with or without human guidance; and  

iii) interpret the models to posit a humanly interpretable outcome.” 

(Wirtz et al., 
2021) 

“The capability of a computer system to show human-like intelligent 
behaviour characterised by certain core competencies, including perception, 

understanding, action, and learning, which includes concepts such as 
machine learning, speech recognition, and natural language processing.” 

(Zuiderwijk  
et al., 2021) 

“Systems that display intelligent behaviour by analysing their environment 
and taking actions – with some degree of autonomy – to achieve specific 

goals.” 

(Mikalef & 
Gupta, 2021) 

“An AI application is that of any form of manufactured system that can 
autonomously generate insights and/or take action based on these, to reach 
a set of objectives. These objectives are narrowed to those that are directly 

or indirectly relevant to the directions set out by organizations and 
societies.” 
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Futuristic AI technology  
For instance, some works focus primarily on futuristic AI technologies, which will arise 
when the field of AI advances too far. Such forms of superintelligent AI are discussed to 
identify potential or catastrophic concerns when the research field of AI develops too far, 
and machines surpass human intelligence (Kaplan & Haenlein, 2019; Müller & Bostrom, 
2014). These studies are fruitful in highlighting the dilemmas of technical progress in 
society or the AI field to raise concerns about or focus attention on the advancements of 
technology in society, such as the frequent warnings about godlike AI which could 
enslave or kill humanity or that in the words of Stephen Hawking, “the development of 
full artificial intelligence could spell the end of the human race”(Cellan-Jones, 2014). 
Others yield a much more utopian vision of what such a futuristic AI could mean for 
human flourishing and view it as a technological redemption for many of the problems 
of modern-day society (Sheikh et al., 2023), even leading some to wonder what it would 
mean if our governance systems were handed over to an “all-knowing” AI system (Sætra, 
2020). 

Others associate AI more with creating human-like intelligence, also regarded as 
Artificial General Intelligence (AGI) (Makridakis, 2017; Sun & Medaglia, 2019). Such 
human-like robots would be highly similar to human intelligence and understand 
language, feel emotions, and be capable of learning in similar ways. The creation of such 
AGI is often regarded as one of the main aspirations of the AI research domain, and 
despite regular claims to the contrary, the creation of human-like intelligence is close. 
For instance, while such claims were present in the 1970s (Katz, 2017), even more recent 
headlines mention that society is close to achieving human-level AI (Cuthbertson, 2022), 
despite the fact that no such form of AI has been developed or may be developed soon. 
While thought-provoking, these futuristic and human-like AI systems are not of concern 
within the current research domain on AI in modern society, nor are these kinds of AI 
systems the focus of the central policy debates. Instead, the academic and policy focus 
is on narrow AI applications, which are regarded as those that are equal or slightly 
superior to human intelligence, yet only in a specific task, and not similar to the full 
capacity of human intelligence (Collins et al., 2021).  

Technical AI classifications 
Consequently, there have not only been many different definitions of AI over time but 
also many different practices for categorising AI. As argued in II, there can be a focus on 
AI learning techniques to determine if AI is utilised and which type. In doing so, authors 
often highlight the distinctions in various approaches within the machine learning 
methodologies and aim to categorise AI based on the machine learning approach 
followed (Samolili et al., 2020).  

The techniques argued to be AI are, for instance, the use of artificial neural networks, 
case-based reasoning (CBR), natural language processing, multi-agent systems, and 
machine reasoning, among many others (Medaglia, Gil-Garcia, et al., 2021), yet a 
definitive overview of which techniques are or are not AI does not exist, with different 
articles including different techniques as AI, which further change over time. While AI is 
commonly regarded as the use of machine learning, there are many other techniques 
and algorithms that fall under these analytical techniques and are regarded as machine 
learning (Ray, 2019; Shrestha & Mahmood, 2019).  
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With this understanding, AI can be based on supervised machine learning approaches 
in which labelled training data is used to draw patterns and predict new cases.  
Supervised machine learning is arguably more labour-intensive as the data must be 
labelled adequately (Liu et al., 2019). As a result, it is possible to determine the 
classification of new data (Burrell, 2016). While simple statistical techniques  
such as linear regression may also be regarded as supervised machine learning,  
complex approaches utilising neural networks are at the basis of what AI systems are 
capable of, such as identifying different objects on digital media (Kaplan & Haenlein, 
2019).  

Instead, unsupervised learning approaches use unlabelled data to measure the 
similarity of data (Coglianese & Lehr, 2017) and create a structure within the data itself 
(Kaplan & Haenlein, 2019). This allows for the detection of hidden patterns in data that 
would not have been detected otherwise (Pugliese et al., 2021), yet it simultaneously 
creates difficulties in assessing its accuracy or validity. Such unsupervised learning 
approaches can be deployed to detect fraud, yet it still requires follow-up to determine 
if there is actual fraud (Simonofski et al., 2022). It requires domain expertise to interpret 
the created correlations in the data and, perhaps more importantly, its usefulness 
(Pugliese et al., 2021). Patterns identified could be useless for civil servants as they do 
not align with known expertise in the field or may just be patterns by chance (Smith, 
2020). In reinforcement machine learning approaches, AI systems learn over time 
through serious rewards or punishments upon completion or failure of the task (Kaplan 
& Haenlein, 2019). Such methods are often used in AI learning how to play games in a 
simulated environment (Pugliese et al., 2021) and have been the basis of AlphaGo Zero’s 
victory over the GO champion (Wirtz et al., 2019).  

Classifications of AI as artefacts 
However, such classifications are often technical and do not necessarily reflect how 
public administrations regard AI or whether specific individual applications are regarded 
as AI. Alternatively, several classifications of AI focus more on the types of artefacts or 
applications considered to be AI. These are often more tangible technologies, as they are 
the result of the development processes derived from AI learning techniques. Whereas 
there is no clear overview of which applications are or are not AI, various categories have 
been developed, including voice assistants, image recognition software, facial recognition 
software, recommendation software, prevention systems, audio detection applications, 
chatbots, RPA, autonomous vehicles, robots, and Internet-of-Things (IoT) applications, 
among many others (Cabrera-Sánchez et al., 2021; Medaglia, Gil-Garcia, et al., 2021; 
Wirtz et al., 2019). The variety and diversity of such software and hardware applications 
are noteworthy, which poses challenges in comparing the different applications and their 
developments, capabilities, risks, and benefits for public administrations.  

However, these are the applications with which the final users, whether they are civil 
servants or civilians, interact and create a positive contribution through such interactions.  

It is not just the research community which has disagreements and different 
approaches to what AI is, how to define it and which forms of applications fall under the 
definitions (Ruschemeier, 2023). There is no agreement within the policy community on 
how to define AI best, nor which applications would fall under this definition. With the 
increased demand for regulation, public administrations themselves are defining AI in 
similar yet occasionally crucially different approaches. In the Recommendation on the 
Ethics of Artificial Intelligence, adopted by UNESCO’s 193 Member States, there is neither 
a single definition of AI nor a willingness to establish a definition (UNESCO, 2022). 
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Instead, UNESCO approaches AI systems as “systems which have the capability to process 
data and information in a way that resembles intelligent behaviour, and typically includes 
aspects of reasoning, learning, perception, prediction or control.” As such, UNESCO 
regards AI as ICT technologies that integrate models and algorithms, such as those based 
on machine learning, and include the IoT, robotic systems, and human–computer 
interfaces, among other cyber-physical systems.  

In the Recommendation of the Council on Artificial Intelligence, the OECD regards AI 
systems as “a machine-based system that can, for given a set of human-defined 
objectives, make predictions, recommendations or decisions influencing real or virtual 
environments. AI systems are designed to operate with varying levels of autonomy”, thus 
omitting machine learning (OECD, 2022b). However, the OECD also notes that there is a 
need for classifying AI systems to determine the types of AI and their impact. In doing so, 
the OECD Framework for the Classification of AI systems helps to categorise AI based on 
the data and input of the AI, the AI model, the tasks and output, the economic context, 
and the people and planet,although not necessarily providing clarity on which specific 
applications could or should be classified (OECD, 2022a).  

The United States has no specific AI legislation, and no definition has been put forward 
in the Blueprint for an AI Bill of Rights, which aims to address key concerns regarding the 
application of AI technologies (The White House, 2022). The scope of this document 
applies to “automated systems that have the potential to meaningfully impact the 
American public’s rights, opportunities, or access to critical resources or services” and, 
thus, does not necessarily focus on the technological approaches concerned with the 
development of AI but instead on systems which act automated and have a potential 
impact – thus focusing more on the elements of automation. For instance, the European 
Commission defines AI as “software that is developed with one or more of the  
techniques approaches listed in Annex 1 and can, for a given set of human-defined 
objectives, generate outputs such as content, predictions, recommendations or decisions 
influencing the environment they interact with”. Consequently, Annex 1 is of great 
importance to determine which applications fall under this definition. In the current 
draft,2 this includes machine learning, logic- and knowledge-based, and statistical 
approaches.  

However, this may account for almost all modern software as they have one or more 
of these approaches, leading some to argue that the scope of the legislation is 
unnecessarily broad (Edwards, 2022). There is no consensus on what is to be under the 
scope of the definition of AI.  

 
 
 
 
 
 
 
 
 
 
 

 
2 As of February 2023 – and is likely to change due to amendments in the European Parliament and future 
negotiations between the European Parliament and the Council of the European Union 
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Table 3 Varying perspectives of AI (in III) 

Understanding of AI Explanation 

  
AI as superintelligence A futuristic machine or computer which (far) surpasses 

human intelligence 
AI as general intelligence A futuristic machine or computer which displays equal 

human-like intelligence in a variety of domains 
AI as narrow intelligence Current AI in which systems display human-like 

intelligence in one specific function 
AI methods/techniques Techniques and methods that allow the analysis of large 

volumes of data to develop AI such as case-based 
reasoning, cognitive mapping, fuzzy logic, machine 

learning, multi-agent systems, and rule-based systems, 
among many others. These may fall under supervised, 

unsupervised, or reinforcement learning methods 
AI as human-like 

cognitive capability 
Ability of machines to carry out tasks which require human 
capabilities, by displaying human-like behaviour, to behave 

rationally, the ability to solve hard problems 
AI as applications A special form of IT systems, applications, or software that 

is capable of performing tasks that normally require 
human intelligence 

AI as a science The general study and science behind the pursuit of 
making machines or computers intelligent 

 
Given this broad diversity of various understandings of AI, as seen in Table 3, it is 

crucial to understand how civil servants themselves perceive AI. Therefore, in II, a web 
survey was conducted among Belgian civil servants (N = 116) to analyse their 
understanding and perception of AI. What emerged from this research is that AI is neither 
associated with superintelligent robots (1 coded answer) nor related to the overall 
branch of the science of AI (four coded answers). Furthermore, rather than the learning 
techniques (29 coded answers), AI is more often perceived as an ability (59 coded 
answers) or as an application (53 coded answers). As such, a key finding in II is that  
civil servants do not necessarily associate AI with these various learning methods. 
Instead, they focus more on the capacities, capabilities, and types of AI applications.  
AI is thus associated with being able to perform tasks previously done by humans,  
being capable of learning new things, conducting tasks autonomously, automating 
repetitive tasks, and finding connections in the data, among other things. As emphasised 
in II, it is insufficient to categorise AI purely based on the learning techniques used,  
as others may only consider AI to be systems that have certain capabilities and can 
perform specific tasks. 

However, as noted in II, what is to be considered is that, despite the interplay between 
AI learning techniques and applications, some applications may be regarded as AI even 
when not based on, or only sparsely, AI learning methods. Others, such as chatbots, may 
be based on AI learning techniques, traditional programming, or a combination thereof, 
making it difficult to determine which application is AI.  
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Alternatively, public organisations may use AI learning techniques, such as deploying 
statistical methods on datasets, without the intention or development of a final artefact 
or application embedded in the organisation. This limits the researching of AI as a 
tangible technology and understanding how it is utilised in work processes (Bailey & 
Barley, 2019).  

Flexible approach to defining AI technologies 
Due to the complexity of placing clear boundaries on what is or is not AI, researchers 
have stated a preference for understanding AI as an umbrella of technologies and 
methodologies requiring computers to conduct human-like intelligent tasks (Chen et al., 
2023). These suggest adopting a more flexible approach to defining AI, which  
depends on the context and discipline of the field of research and often relates to a 
“cluster of digital technologies that enable machines to learn and solve cognitive 
problems autonomously without human intervention” (Madan & Ashok, 2022).  
These studies do mention machine learning algorithms or applications based on  
machine learning, yet they view AI as broader and not solely based on machine learning, 
such as “advanced analysis and logic-based techniques, including machine learning,  
to interpret events, support and automate decisions and take actions” (Neumann et al., 
2022).  

This thesis follows the flexible approach to defining AI, preferring not to view AI  
as a goal-oriented tool aiming to create a new system (Scherer, 2016) but instead  
as a tangible technology (Chen et al., 2023) that could be examined as an innovative  
tool in the public sector. In doing so, this thesis is not necessarily concerned with the  
sole development of new models through the use of the various AI learning  
methods (Desouza et al., 2020), as described in II, nor is it concerned with the design of 
such systems, but instead examines the ICT systems that have been developed as a  
result of these and are regarded as AI due to their capabilities (Wirtz et al., 2019).  
As such, the work aims to avoid a precise definition of AI by, on the one hand,  
examining them as a “special form of ICTs, capable of displaying intelligent behaviour 
and completing tasks normally said to require human intelligence” (III, p.2) or as an 
“umbrella technology, referring to a wide range of different technologies and 
applications that display intelligent behaviour by analysing their environment”  
(V, p.5).  

In this thesis, AI applications that have been examined, particularly in III, V, IX, VI,  
and XI, include those AI technologies that do not always, nor fully, depend on  
machine learning. Others note that while there are several ways to further classify the 
technical specifics of AI technologies as examined earlier, for some research purposes, 
such as understanding the (citizen) acceptance of AI technologies or other perceptions 
of the technology, these deeper classifications are not required (Gesk & Leyer, 2022). 
More importantly, public administrations may refer to some of the technologies  
they are using as AI technologies, regardless of whether this label of AI is universally 
accepted. This already emerged when chatbots (Aoki, 2020), or some form of RPA,  
were the focus of the study (Harrison & Luna-Reyes, 2022). While this is understandable 
because promoting deployed technologies as a form of AI may indicate innovation and 
prestige, it hinders research on the use of this technology in government.  
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As such, while adopting a flexible approach to defining AI has merits, this flexibility 
also comes with the critical remarks that the label of AI is placed on too many  
applications and technologies, making it an unclear “suitcase word” that has no inherent 
meaning and is accepted by researchers as long as research results are viable  
(Wang, 2019). Consequently, it also causes challenges in understanding which  
kinds of AI systems are to be desired, which are regulated, and which are to be  
avoided entirely (Collins et al., 2021). As pointed out throughout the thesis and more  
in-depth in II, the different definitions, technologies, and methodologies challenge 
assessing the type of AI used in government. As a result, this creates difficulties in 
determining how different types of AI provide impact while ensuring generalisability. 
Despite best efforts, the findings and contributions of the thesis do not provide a 
noteworthy solution to this challenge, yet further research is advised to take close notice 
of these interpretations and, in doing so, ensure a more holistic approach to studying  
AI, taking into account the data, capabilities, and application type to avoid some of these 
generalisation difficulties.  

The challenge of defining and researching AI is further complicated by studies 
investigating similar challenges of AI in government that do not utilise the concept of AI 
in their research. Instead, they include concepts such as predictive algorithms, automated 
decision systems, or automated decision-making, for instance: “predictive algorithms 
that aim to automate, aid or replace decision-making by government officials” (Schiff  
et al., 2021, p.4). Potential benefits and challenges thus appear from eliminating  
human discretion or agency and the role ICT plays, whether this is AI or not, rather than 
the type of technology necessarily (Bullock et al., 2020; Newman & Mintrom, 2023).  
At times, while the term AI is not used, the cases examined in these works are 
occasionally also considered AI in other research publications, such as the Dutch system 
SyRI, described as an algorithm in some research works (Dekker et al., 2022) yet 
described as a form of AI in other publications (Ballester, 2021; de Bruijn et al., 2022; 
Newman & Mintrom, 2023). These works often discuss similar challenges regarding the 
deployment of these systems, such as accuracy, bias, transparency, and fairness,  
which are the focus of analysis (Busuioc, 2021). The system might also be described as 
an algorithm or AI (Giest & Klievink, 2022), further adding to its complexity.  

Moreover, several arguments are made in the literature about why AI technologies 
are distinct from other types of digital technologies and thus require separate 
conceptualisation and theory-building. For instance, AI is regarded as additionally 
complex compared to normal ICT, as the technology is perceived to be more challenging 
to understand and use (Rjab et al., 2023). Compared to other technologies, there is a 
closer interconnectedness with data than other ICTs, which brings additional challenges 
regarding data access and ownership (Neumann et al., 2022). A key characteristic of AI 
compared to “regular” ICT is that AI-based software holds a notion of self-learning, which 
is often made possible by retrieving important information derived from large datasets, 
such as patterns that are not easily detectable by humans (Gesk & Leyer, 2022). However, 
in doing so, these applications are often black boxes that bring more transparency and 
explainability challenges than other ICTs (Sun & Medaglia, 2019). It is argued that it 
differs further from traditional technologies or automation as it does not follow 
preprogrammed if–then logic (Medaglia, Misuraca, et al., 2021).  
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However, following the research findings in this thesis, it is unclear to what extent AI 
technologies differ from other digital technologies deployed in public administrations 
and whether these distinctions are present with all AI technologies used in public 
administrations. For instance, while AI technologies may be regarded as more  
complex to understand and use, as chatbots and RPA technologies are seemingly  
more straightforward and easier to comprehend, this is not always the case.  
The interconnectedness of data is also a crucial element of AI identified in the research 
findings.  

However, the extent thereof varies per AI examined, with some use cases  
requiring less data than others. Especially in AI, which remains strongly rule-based,  
the interconnectedness of data is less present. Therefore, the extent to which these 
distinctive characteristics of AI are current depends strongly on the type of AI used in 
public administration, emphasising the need for additional conceptual clarity and 
possible classifications to allow for such distinctions in future research.  
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5 Public value creation through the use of AI in public 
administrations 

One of the main findings and contributions of this thesis is that creating public value 
through the use of AI technologies in public administrations is not straightforward, 
despite the transformative narratives often associated with the technology (Ossewaarde 
& Gulenc, 2020). Public value creation results from the interplay between various factors, 
processes, and requirements. Despite the association with AI replacing jobs and making 
people redundant, the research findings show that the important criteria for creating 
value with AI technologies lie with the people working within the government. AI 
requires a significantly educated and skilled workforce within the public administration 
to initiate, manage, and use AI technologies effectively. Such a workforce is too often 
lacking within public administrations (Wirtz et al., 2019), and it is also one of the main 
factors that currently limit the broader adoption of AI within public administrations 
(Sienkiewicz-Małyjurek, 2023). In that sense, and as anticipated from the earlier research 
on public value creation in digital government research, creating and realising public 
value through AI technologies is far from automatic and requires significant work and 
sufficient capabilities, competencies, and resources.  

Developments in AI in a technical sense, such as accuracy rates through advancements 
in research on AI, do not necessarily translate into the use of AI within governmental 
organisations. The availability of technology does not necessarily mean that it is adopted 
by governmental organisations (Zheng et al., 2013), or if it is, whether it is providing the 
effects it is supposed to (Pang et al., 2014). This noteworthy gap between technological 
and societal developments and the use of technology by governmental organisations has 
been well established in the e-government literature (Choi & Chandler, 2020). This thesis 
emphasises that a similar gap is present regarding the adoption of AI technologies by 
public administrations, as the availability of AI technologies does not automatically lead 
to their adoption by governmental organisations (Madan & Ashok, 2022) nor to public 
value creation if they are adopted, as emphasised in IV, VII, VI, and XI. 

This gap, as well as the factors limiting the adoption of AI, creates an entirely different, 
yet more nuanced, picture of how emerging technologies, such as AI in particular, could 
generate value in society, business, and public institutions. A complex interplay between 
technological, social, institutional, environmental, and historical factors determines the 
decision to use AI technologies and to what extent the administration reorganises 
organisational practices to gain the most value from the adopted technology (Ahn & 
Chen, 2022; Rinta-Kahila et al., 2021; Sanina et al., 2021).  

These factors, as well as the interplay between them, are examined in several of the 
research articles in this thesis, highlighting that the use of AI technologies in public 
administrations requires effort to establish the right conditions to start with developing 
and using AI systems, the right conditions to adopt the technology, and the additional 
need to introduce organisational changes to achieve this. Public value creation with AI 
technologies thus requires public administrations to go through several barriers in 
overlapping phases – the initiation, adoption, and implementation phases – as highlighted 
in the literature on the innovation process (Kamal, 2006). An overview of the various 
elements and considerations in these phases can be found in Figure 4, which highlights 
the key differences between the pre- and postadoption phases that are also present in 
AI adoption (Madan & Ashok, 2022). 
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Figure 4 IT Innovation adoption phases, based on Kamal (2006) 

5.1 Initiation of AI technology in public administration 

The first set of barriers that public administrations face in gaining value from AI 
technologies relates to starting innovation with AI in these organisations. This crucial 
first phase occurs before any adoption or implementation takes place. However, 
these challenges are not necessarily unique to AI, as other public sector innovations 
face similar difficulties (De Vries et al., 2016; Schedler et al., 2019). It is crucial that public 
administrations are aware of what AI technologies could provide for them and are 
willing to initiate the innovation process. Such a willingness to innovate with AI is the 
result of a partnership between an innovator and the broader organisational culture, 
as this individual needs to be given the room and opportunity to initiate an AI-innovation 
process (Kamal, 2006). Without such support, the innovation process could be 
halted from the beginning if management or the broader organisational culture is too 
risk-averse. However, the entire organisation does not need to immediately support 
the use of AI, as the willingness to trial, use, and implement AI is a longer, more 
exhaustive process that plays a more substantial role in the latter phases of the 
innovation process. 

The willingness to trial AI technologies follows from awareness of the latest 
technological developments, often passed through the networks in which the 
administration is active. This allows public administrations to remain up to date on 
private sector offers or innovations that are used in other organisations. However, 
more crucially, the organisation must be aware of a problem that requires solving and 
was previously not solvable through other methods (Neumann et al., 2022). Awareness 
of AI’s possibilities thus requires identifying a problem relevant to the organisation that 
could potentially be solved through AI technology. These elements were also identified 
in VI, highlighting that the local networks in which the administrations operate are vital 
to developing and adopting AI innovations.  
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It is, however, possible that the organisational environment is too risk-averse to 
initiate any AI-related innovation, thus limiting future potential AI adoption. This may be 
because of the perceived risks of using AI, the challenges of linking organisational goals 
and processes with AI’s opportunities, or simply a lack of understanding of what AI is and 
could mean. There is a general lack of understanding of what AI is, could do, or could not 
do due to the various myths surrounding the technology and claims from technology 
vendors. A severe lack of AI-related skills within the public sector, which do not only need 
to be technological, as also emphasised in Mikalef et al. (2021) and Wirtz et al. (2019) 
and explored in V, further limits the initiation of AI technologies in public administrations. 
For instance, in this work, one of the respondents highlighted how only a handful of data 
scientists are available in the country, with fewer being able and willing to work for the 
public sector, which significantly limits their AI activities.  

The environmental conditions in which public administrations operate play an 
important role as well. These relate to, for instance, external pressures to initiate AI 
innovation from citizens or policymakers (Altayar, 2018; Fan et al., 2022) that also result 
from the wider AI uptake and digitalisation in society. The environmental conditions 
cannot be regarded as disconnected from broader digital government activities. This was 
argued in I and further highlighted in V, stating that using AI technologies in government 
falls on a continuum that includes previous digitalisation. Without such historical 
digitalisation efforts, it is highly challenging – for technological, cultural, and societal 
reasons – to start any innovation process with AI technologies; however, some exceptions 
exist.  

Some AI innovations have been used within public administrations to assist them in 
digitalisation and ensure that the data quality within public administrations is higher, 
potentially providing the right conditions for future AI innovations. Such examples can 
be seen in IX and VI, where some of these cases are described.  

Strategies to support AI in government 
AI strategies have been researched in IV to identify which policy instruments are 
described to overcome various barriers to developing and using AI technologies in  
public administrations and how strategies are used to provide the foundational 
conditions to create and use AI in public administrations. More often than not,  
the focus of AI strategies lies on governing AI technologies in society through 
governmental organisations rather than using these technologies themselves to  
support their activities (Guenduez & Mettler, 2022). Despite this limitation, several key 
policy instruments have been identified that could assist in overcoming these initiation 
barriers and provide the right foundations for public administrations to start, adopt,  
and use AI, as seen in Figure 5. 
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Figure 5 as percentages of coded policy initiatives, in IV (N = 1050) 

The analysis highlights how strategies describe activities tasked with improving the 
general knowledge and awareness of AI through international collaboration, the sharing 
of best practices through awareness campaigns, and new government platforms 
dedicated to AI in their administration. These activities are meant to spark interest and 
promote the understanding that AI could also be applied within the public sector. Other 
initiatives aim to include improving the public sector’s data ecosystem to strengthen the 
quality and availability of data, the development of ethical guidelines, design principles, 
and other guidance documents, improving possibilities for partnerships with the private 
sector, legislation, and supporting internal competencies and skillsets, among others, to 
overcome precisely some of the key technological, societal, legal, and ethical challenges 
public administrations face in initiating and adopting AI (Wirtz et al., 2019).  

However, despite the variety of initiatives proposed in the AI strategies, a key finding 
of this research is that there is a generally strong emphasis on overcoming data-related 
barriers to AI development and adoption. In some AI strategies, initiatives almost 
exclusively focus on the data-related aspects, which run the risk that other implementation 
barriers, such as a lack of skills or funding, are overlooked. In this respect, the analysis 
shows that AI strategies often do not discuss improving the internal capability of AI within 
public administrations, and there is a lack of reference to funding programmes to do so 
effectively. Instead, there seems to be a strong focus on relying on the private sector to 
assist the public administration in developing and implementing AI technologies. 

Therefore, the pre-adoption phase remains crucial for any adoption process with AI 
technologies in public administrations. There first needs to be some awareness about 
the possibilities of AI for the administration and a willingness to explore what AI could 
mean for the institution. Strategic activities through AI strategies aim to provide the 
foundational conditions for public administrations to kickstart these innovations – 
although they currently focus too strongly on the data-related barriers rather than all the 
barriers that public administrations face during the adoption process, which are 
discussed in the next section. 
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5.2 Drivers and barriers to the adoption of AI 

When public administrations pass the initiation phase and find themselves interested in 
experimenting, testing, and adopting AI technologies, several interdisciplinary barriers 
limit this. For instance, as described in VI, many factors enable or hinder AI adoption in 
government: environmental, organisational, individual, and technological, rather than 
only the technical drivers of AI, such as data, computing power, and machine learning 
algorithms. Even a single motivated civil servant within the organisation often plays a 
deciding role throughout the innovation process (Kamal, 2006) out of personal interest 
or motivation, whether they have developed AI skills or not.  

As identified in VI, the perceived value, ease of use, security, privacy concerns, and 
compatibility of AI systems with organisational values are vital factors in either adopting 
or not adopting AI technology. These antecedents play a more prominent role in the 
perceived attributes of AI technologies, which are dynamic and can change over time 
rather than having a fixed set of characteristics. As noted in II, civil servants have widely 
different interpretations of what is or is not AI, with various perceived risks, benefits, and 
values that can change over time, depending on their (lack of) experiences with the 
technology, as seen in III and V.  

The increased potential risks of AI technologies, which are widely discussed (Bannister 
& Connolly, 2020; Dwivedi et al., 2019; Sigfrids et al., 2022), are legitimate, yet the 
perception of these risks plays a more significant role than the actual realisation of these 
benefits or risks (Kuziemski & Misuraca, 2020). This may make some public 
administrations, by default, more hesitant to adopt AI technologies as they perceive that 
the risks outweigh the benefits, whereas others regard the potential benefits of 
increased efficiency and effectiveness as worth exploring (Ahn & Chen, 2022; Guenduez 
et al., 2020). 

As emphasised in VI and subsequent sections in this thesis, AI can be considered a 
form of public sector innovation when deployed in public administrations. This research 
identified that building on the antecedents of public sector innovation identified by  
De Vries et al. (2016), there is a high overlap between the antecedents of public sector 
innovation and the adoption of AI technologies in public administrations. As shown in 
Figure 6 below, the same environmental, organisational, innovation-related, and 
individual factors all play a role during the process of adopting AI in public 
administrations. As such, considerable theoretical overlap exists between AI-based 
innovations and other public sector innovations. However, the complexities and 
characteristics of AI technologies may indirectly influence these antecedents. For 
instance, if AI is more complex than other types of digital innovations, this may require 
additional demand for organisational resources, which would limit its adoption if not 
present.  
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Figure 6 Antecedents to AI-enabled innovation in the public sector, based on de Vries et al. (2016; in VI) 

AI-related innovation antecedents 
In this regard, the research did identify specific AI-related antecedents that are 
considered crucial for adopting AI in public administrations. AI technologies come with 
additional adoption challenges compared to other public sector innovations, mainly 
related to data-related factors. AI technologies do require the presence of adequate, 
high-quality data sources, which require that the administration have sufficient data 
management processes internally, the maintenance of said data, and the possibilities and 
willingness to share inter- and intra-organisational data.  

As such, these technical resources often follow historical e-government growth,  
as anticipated in I and found in V and VI. Nonetheless, the technical resources are 
inadequate by themselves to ensure the adoption of AI.  

In addition, specific to AI, there is a need to better understand how public procurement 
processes influence the adoption of AI in public administration, as it is regarded as a critical 
strategy for implementing AI in government (Madan & Ashok, 2022). As highlighted in the 
review of strategies in IV, many governments perceive the current public procurement 
processes as hindering the adoption of AI, which is why administrations are exploring 
changing procurement processes or strengthening the use of innovative public rocurement 
processes. Public procurement rules have been mentioned in V as a limiting factor for rivate 
sector involvement in AI. A dedicated focus on the challenges of public procurement of AI 
in the public sector in X does show that, despite the interest and potential for utilising 
public procurement, there are procurement, data-related, and AI-model challenges, which 
limit the potential for using procurement for AI. However, other cases researched in the 
research articles show that public–private sector collaboration is present, despite these 
hurdles. More research on understanding how to organise public procurement to facilitate 
AI adoption in government is a topic of growing academic and policy interest, yet empirical 
research is scarce (Medaglia, Gil-Garcia, et al., 2021; Wirtz et al., 2021). 
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Other authors built upon the antecedents of AI-related public sector innovation  
by researching the factors of AI adoption in governmental organisations, utilising 
different frameworks, and doing so more in-depth, primarily based on the  
Technology–Organisational–Environment (TOE) framework. For instance, Madan and 
Ashok (2022) conducted a literature review of publications on AI in government to 
develop an overview of AI adoption and diffusion challenges based on the TOE 
framework, identifying environmental, organisational, technological, and absorptive 
capability factors that play a role in doing so, relating to the identified elements in VI. 
This review noted the importance of AI strategies, policies, directives, and mandates 
encouraging AI in the public sector as a vertical environmental pressure yet reported the 
uncertainty regarding to which extent these factors affect AI adoption, similar to what 
has been identified in IV. According to Neumann et al. (2022), the factors hindering or 
facilitating AI adoption in government further depend on the organisation’s level of AI 
maturity, with initial resources to launch an AI project becoming more critical at low 
maturity levels and strategic management support with additional resources and 
organisational diffusion becoming more crucial in later phases. 

Despite the general awareness of the various barriers limiting the use of AI, as identified 
in the studies below, it remains somewhat unclear which barriers play a more substantive 
role in adopting AI and which challenges could be overcome. A survey among 414 Polish 
cities found that public organisations face many challenges when adopting AI technologies 
(Sienkiewicz-Małyjurek, 2023). Public managers highlight the lack of an AI strategy or plan 
in their organisation, difficulties in ensuring that AI is aligned with human values, 
insufficient knowledge of staff members on how to use AI, limited policies and regulations 
on AI, and the wide range of expectations about what AI can and will do. Researching the 
perceptions of public managers, such as in Criado et al. (2020), found that CIOs in Spain and 
Mexico mainly have positive outcomes from AI for public management operations.  

Yet, the digital divide, inadequate technological infrastructure, legislation, and 
administrations with limited budgets will likely hinder implementation. A literature review 
of 18 different adoption barriers (Rjab et al., 2023) found that the primary technological 
obstacles to AI adoption are privacy, cyber-security, and the lack of explainability. The main 
organisational barrier is the lack of financial resources in public administrations, while the 
risk of mass unemployment and lack of public trust are the leading environmental barriers.  

Barriers to specific AI technologies 
The diversity of AI technologies and application areas suggests that there can be 
additional barriers depending on the type of AI as well as the context of the application. 
For instance, Neumann et al. (2022) propose that there are differences in the complexity 
of AI applications that influence the adoption process. Specific applications of AI that are 
less complex, such as conversational agents, are possible to adopt in public organisations 
even with limited maturity in AI adoption. These AI applications may thus be relatively 
simple and independent, and they may require fewer internal resources. The seemingly 
vast preference for adopting chatbots and other virtual assistants in public administrations, 
as seen in VII and III, may support this statement. What exactly is meant by the complexity 
of AI applications is unclear, as it could relate to the level of complexity of the AI 
applications themselves, such as their limited explainability (Busuioc, 2021; de Bruijn et al., 
2022) or the type of complexity of the tasks they are automating or augmenting (Young et 
al., 2019), such as the number of rules and exceptions surrounding the provision of a 
service (Janssen, Hartog, et al., 2020). Complexity may also mean the transparency 
standards society has for specific use cases compared to others (Kuguoglu et al., 2021). 
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Indeed, even chatbots may vary significantly in complexity, as highlighted in VII  
and III, with some chatbots being relatively simple sources of information requiring 
relatively little preparation. In contrast, others are much more substantial in  
capabilities, personalisation, and scope of information provision. As argued in I, II,  
and VI, there are various types of AI that are not necessarily alike and operate  
differently. Some studies focus, for instance, on the drivers and barriers of chatbot 
technology (Aoki, 2020), emphasising the importance of citizens’ trust in its usage.  
In contrast, Maragno et al. (2022) note that organisational resources and the redesign of 
work processes and tasks ensure that chatbot technology is effectively adopted and 
used.  

Another specific type of AI that has been examined more is RPA. In Lindgren (2020) 
and Lindgren et al. (2022), barriers such as a lack of value for the organisation, the 
unsuitability of processes for automation, IT policies, and legacy systems, as well as 
varying perspectives from stakeholders in the adoption process, play an essential role in 
the decision to adopt or not adopt RPA technology. Insights from the private sector 
identify 32 different criteria that organisations should consider before deciding which 
processes they could automate using RPA technology, namely the feasibility, process 
description, and availability of input and output data (Farinha et al., 2023). Likely, other 
types of AI applications, such as those focused on image recognition, computer vision, 
robotics, recommendation systems, and other pattern recognition systems as found in I 
and III may thus have more specific requirements for their adoption within the public 
sector.  

Thus, adopting AI technologies in public administrations is not straightforward, resulting 
from many interdisciplinary barriers. Despite what may be expected, the adoption of AI 
does not solely depend on technological factors, in particular data and technical 
infrastructure, but is affected by a multitude of environmental, organisational, 
innovation, and individual antecedents. AI can be considered a form of public sector 
innovation, as there is a substantial overlap between the antecedents of public sector 
innovation and AI-enabled public sector innovation. Nevertheless, there are some  
AI-specific factors that make the adoption of AI even more complex than other digital 
innovations. In particular, specific AI challenges (XI) build on these existing challenges 
and are amplified when adopting AI. Additionally, AI-enabled public sector innovation 
requires various data-related antecedents not commonly found in other digital 
innovations. These include having a developed data ecosystem where the administration 
operates, with possibilities for data sharing across stakeholders. The administration 
should also have high-quality data available for AI, which requires adequate data 
management and governance processes. It remains unclear whether different types of 
AI are affected by all these antecedents to the same degree and which antecedents play 
a more profound role in adopting AI.  
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5.3 Barriers to implementing AI technology 

The findings and academic works highlight that the first adoption of AI technology  
within public administrations requires overcoming some of these barriers.  
However, for the creation of public value, even AI adoption alone is insufficient.  
As mentioned in I, adopting AI technology does not necessarily create any public  
value for the public administration. At worst, the decision to adopt the technology  
by the organisation or a subset of the organisation may not translate into effective use 
of the technology, a wider uptake of the technology, or integration of the technology 
within existing work practices. As such, the implementation of AI technologies  
follows the adoption phase, focuses on the organisational acceptance of the innovation 
by the users, and becomes routine in the organisation’s operations (Madan & Ashok, 
2022).  

What emerged as the research field progressed is that, despite achieving a test or trial 
of AI in public administration, sustained and integrated use of AI technologies did not 
follow (Aaen & Nielsen, 2021; Kuguoglu et al., 2021; Meijer & Grimmelikhuijsen, 2020). 
As a result, many of the small-scale pilots end up failing due to challenges in scaling out 
the AI solutions wider in the organisation (Neumann et al., 2022), thus failing to  
continue AI use after a smaller deployment (Sienkiewicz-Małyjurek, 2023). While 
adequate testing and experimentation are crucial for advancing AI in public organisations 
(Madan & Ashok, 2022), there are severe difficulties in moving beyond the pilot phase. 
Similar findings occurred as a result of the landscaping exercise, where several use cases 
of AI were, upon closer inspection, no longer in use or never used beyond a first trial,  
as mentioned in III.  

There is an overemphasis on the practice of developing innovations, such as the 
development and (small-scale) testing of AI applications in the public sector, rather than 
on the actual use and integration of these technologies (Real & Poole, 2004; Schedler  
et al., 2019). Commonly, public administrations highlight these cases as examples of 
successful innovation (Kuguoglu et al., 2021), arguably because they were capable of 
overcoming some of the initiation and first adoption barriers.  

Being extremely keen on testing new pilots occurs as it may enhance organisational 
prestige, is the core task of the innovation department, or because innovation funding 
only funds this, increasing the risk of focusing only on pilots with limited implementation 
activities, as noted in V as well.  

However, what is not shown is how these innovations are integrated into the 
organisation and their value to the organisation after a more extended period. Adoption 
alone does not necessarily reflect if and how the innovation is deployed in a public 
organisation (Real & Poole, 2004), as mentioned in VII and I. Most of the adoption studies 
seem to focus only on a snapshot of AI adoption in public administrations, yet it is much 
more crucial to examine a longer, sustained focus on how the technology truly embeds 
in the organisation in order to understand how these technologies are utilised in public 
administrations and, more importantly, what consequences they bring later on (Bailey & 
Barley, 2019).  
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Organisational AI capability  
Beyond a first adoption and test, this integration requires additional organisational 
resources (Neumann et al., 2022). Several organisational factors play a more crucial role 
in the latter phases of the innovation process but are overlooked in the first phases of  
AI development and piloting. Later, these factors may lead to a failure to integrate AI  
into organisational work practices (Kuguoglu et al., 2021). In addition, the factors that 
initiate and adopt AI innovations are distinct from those that determine performance 
and results (Wang et al., 2022). For example, governmental policies, such as strategies or 
competitive pressure between organisations, support the initiation of chatbots. 
However, based on the policy, organisational, economic, or technological context, 
organisational readiness plays a much more influential role in the performance of the 
chatbots (Wang et al., 2022). 

With many identified use cases in VIII and III seemingly being at risk of solely being at 
the Proof of Concept (PoC) or piloting phase, there is a lack of examination of how public 
administrations can ensure that explorations of the use of AI could be integrated within 
their organisation to obtain public value.  

Building on the work on AI capability (Mikalef & Gupta, 2021; Mikalef et al., 2021), and 
following research on the innovation capability of public organisations (Bekkers et al.,  
2011; Lewis et al., 2015, 2018), the research findings of V indicate that organisational  
AI capability is crucial to ensure that AI technology is incorporated into public 
administrations effectively. One noteworthy result of this research is the apparent 
distinction between the capability to develop AI technologies and the capability to 
implement them. The researched public administrations in this thesis were more often 
capable of the former but faced difficulties in the latter. In V, some factors described  
that lead to difficulties in implementation include the lack of technical expertise to 
maintain and update the AI systems after development. A lack of strategic alignment 
between the possibilities of the system and the organisational goals results in the AI 
initiatives being developed in an ad hoc manner and for innovation purposes only.  
Legal difficulties may become more prominent and noticeable during the implementation 
phase than anticipated during the development phase. Inadequate possibilities for 
introducing organisational changes, as well as the challenges of having civil servants 
actively use AI systems in their work, are also factors that limit the implementation of AI. 

As a result, V proposes several propositions to provide additional insights into this 
emerging research field, which can be seen in Table 4 below. 
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Table 4 Propositions on AI capability (in V) 

Tangible 

resources 

A sporadic 

continuation  

of past  

e-government 

legacy 

Proposition 1. Digitalisation is crucial for developing AI capability in public 

administrations. These resources emerge from a past e-government legacy, 

although new data for AI are often still required as well as ensuring 

legal/ethical controls.  

 

Proposition 2. AI requires a powerful infrastructure, both for the 

development and the continuous training of AI systems. This can be 

acquired either through internal infrastructure, or through an external 

partner– with different effects on their AI capability.  

 

Proposition 3. Financial resources affect the capability of AI greatly. Ad hoc 

and sporadic funding creates challenges in maintaining and scaling up AI 

systems, whereas stable resources allow a structural and sustainable use of 

AI inside the organisation.  

 

Human 

resources 

Balancing 

between 

internal and 

external 

expertise 

Proposition 4. A functional arrangement is to have a core AI team to 

develop, implement, and maintain AI solutions while being responsible for 

working with externals. Full reliance on third parties, given the difficulties in 

hiring people with the right profile, affects the AI capability of public 

administrations greatly.  

 

Proposition 5. Nontechnical employees, both civil servants and managers, 

play a crucial role in AI capability. They require understanding and 

knowledge of the features of AI technology, bridging the technology to 

organisational tasks and the responsible use thereof. 

 

Intangible 

resources 

The invisible link 

between 

initiation and 

implementation 

Proposition 6. Being capable of managing co-creation and collaboration is a 

strong component of AI capability. Internal collaboration between IT and 

business departments is needed to ensure the quality of AI in the 

organisation, while external collaboration allows for data sharing and 

summing computational resources. Collaboration with citizens, however, 

remains uncommon.  

 

Proposition 7. The ability to conduct complementary changes often 

determines the success of AI and is thus a leading component in AI 

capability. A co-evolution of AI technology, personnel, leadership, work 

processes, and organisational structures is difficult to achieve yet crucial for 

positive results.  
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Organisational capability to develop and implement AI technologies requires tangible, 
intangible, and human resources, similar to the antecedents of public sector innovation. 
As the findings from V show, acquiring these various resources is cumbersome for public 
administrations. As anticipated in I, many of the tangible resources required, such as the 
data and infrastructure, are the results of years, if not decades, of previous digitalisation 
efforts.  

However, even then, AI initiatives often require the additional collection of other data, 
which is restrictive, or the data quality is not as high as initially expected, leading to their 
discontinuation. Continued use of AI systems may require stricter data governance 
practices after AI has been introduced to avoid misuse of the system. 

Not acquiring the resources needed for AI capability limits the possibilities for public 
administrations to use AI beyond a small-scale AI pilot. For instance, the more AI 
becomes integrated within the organisation, the more resources are required internally 
within the organisation rather than relying on external partners (Neumann et al., 2022). 
Many digital government transformation initiatives have already failed to achieve their 
expected results (Kempeneer & Heylen, 2023). The higher complexity of AI technologies 
could make it even more challenging to effectively accomplish a digital government 
transformation with AI technologies. For instance, public administrations often lack the 
financial resources to implement and maintain the developed systems, thus requiring 
other funding sources (Neumann et al., 2022). As mentioned in V, there may be a 
disconnect between the funding for the development and the implementation phases.  
It may be the case that the budget for the development does not include funding for the 
implementation phase, requiring different sources of funding that might not be available. 
Often, it is not considered whether the developed AI is a worthwhile investment, 
considering the costs of deploying and maintaining the system and the required changes 
in the organisation (Kuguoglu et al., 2021). Furthermore, AI systems are not separate 
from existing information systems. While it is possible to develop or test AI systems in 
isolation, during implementation, existing systems and the developed AI have to operate 
together and may face interoperability challenges, limiting their usage (Kuguoglu et al., 
2021).  

To roll out AI solutions more widely throughout public administrations, acquiring 
adequate human skills and resources becomes more prominent, making investments  
in upskilling their staff more important (Kuguoglu et al., 2021). However, many 
administrations face difficulties in doing so as the organisational costs for developing 
qualifications in AI are too high (Sienkiewicz-Małyjurek, 2023). As a result, the 
administration remains reliant on external actors, as seen in V, which may often be even 
more expensive in the longer term. As such, some form of co-evolution in the data and 
technical infrastructure, human resources and organisational culture has to occur as AI 
takes a more prominent role in the public organisation. Public administrations often lack 
a strategy or plan for continued usage of AI (Kuguoglu et al., 2021; Sienkiewicz-Małyjurek, 
2023). While some governments have drafted national AI strategies as examined in IV, 
individual public administrations have not developed AI strategies that are more 
applicable to their organisational, rather than national, context. Apart from several 
municipalities worldwide3 and one organisation studied in V, a tailored organisational AI 
strategy is missing. 

 
3 For instance Amsterdam, Barcelona, Buenos Aires, London and New York are among the few with a local AI 
strategy.  
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From V, it also emerged that public administrations underestimate the challenges of 
diffusing AI technologies across their organisations. Yet, such diffusion is crucial to 
gaining value from AI technologies. Resistance to the adoption of AI internally may occur 
because of a lack of understanding of AI and a lack of essential AI competencies 
(Neumann et al., 2022). The inherent lack of explainability of AI technologies (Janssen, 
Hartog, et al., 2020) further limits diffusion, as users typically require an understanding 
of how AI makes decisions (Rjab et al., 2023).  

The general perspective of AI replacing jobs (Ahn & Chen, 2022) may create fear 
among civil servants for their job positions or future careers, making them resistant to 
changing the organisation by implementing AI technologies beyond a relatively isolated 
pilot (Sienkiewicz-Małyjurek, 2023). 

As such, it is recommended that the end user be brought on board throughout the 
design and development of AI systems in the organisation, overcoming organisational 
silos as much as possible. Co-creation and collaboration between developers and civil 
servants, among public organisations, and between the organisation and citizens are vital 
to understanding varying perspectives on the AI to be created and implemented (Madan 
& Ashok, 2022). A lack of doing so may lead to an isolated development process, creating 
AI systems with poor usability as end users’ perspectives are not considered (Aaen & 
Nielsen, 2021).  

One might argue that there is a certain level of waste of public resources when such 
significant sums of money are being spent on AI innovations that fail to be developed, 
adopted, or implemented in such a manner as to provide benefits (Meijer & Thaens, 
2020). Indeed, it is regrettable that seemingly successful AI innovations, either through 
experiences in one setting or following an early trial, fail to scale up within public 
organisations due to these factors, which can simply be the result of bureaucratic inertia 
or a lack of willingness to change (Madan & Ashok, 2022). However, it should also be 
noted that AI innovations do not only fail to be implemented in public organisations 
because of these factors. AI remains an emerging technology, and many private vendors’ 
claims about their AI systems are over-inflated. Most AI systems are not evaluated in 
real-life settings and thus are not mature enough in implementing contexts (Aaen & 
Nielsen, 2021), which could lead to an unrealistic assessment of what AI can do or which 
problems AI can solve, as highlighted in IX. Many social challenges are complex, and AI 
may only attempt to address an isolated issue without taking note of the broader, 
systematic factors that underlie it (Aaen & Nielsen, 2021). With a wider tendency to find 
problems AI could solve, it should be the other way around: “AI is a means to solve 
previously unsolved problems, not for solving problems you first have to create” 
(Neumann et al., 2022, p.21).  

Alternatively, several AI systems have been used in governments are illegal due to 
their data-gathering practices, discriminatory predictions, infringements of human 
rights, and various other ethical concerns (Giest & Klievink, 2022; Rinta-Kahila et al., 
2021; Schiff et al., 2021). These risks are substantial and should not be overlooked in the 
push to increase AI technologies just for the sake of doing so. As such, it is regrettable if 
the implementation of perceivably successful AI technologies fails due to limited 
organisational capability or bureaucratic inertia, unless these systems are discontinued 
due to ethical or legal concerns. Additional research in these suspended cases would be 
required to better understand the factors and reasons for the discontinuity of AI 
technologies in public administrations.  
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5.4 Expected public value creation 

Thus, the main lingering question is what the effects are when AI technologies successfully 
overcome these different barriers and finally reach the point of providing positive results 
for citizens and administrations, as argued in I. Indeed, a vast body of literature has 
discussed the potential public value that AI technologies may either provide or harm (Schiff 
et al., 2021).  

The most commonly mentioned public benefits of AI technologies are efficiency and 
performance-related benefits. This is acquired through the automation of processes, 
relieving staff members from mundane tasks and reducing administrative burdens for both 
citizens and civil servants (Zuiderwijk et al., 2021), reducing the number of civil servants 
needed to free up resources (Kuziemski & Misuraca, 2020) and making existing systems 
and services more cost-effective. In addition, several authors note that the increased use 
of AI technologies also makes services and operations more effective, as the decisions taken 
by public administrations will be more based on data rather than driven by political reasons 
or assumptions from decision-makers (Valle-Cruz et al., 2020; Vydra & Klievink, 2019).  

Furthermore, the use of AI in government may support the professionalism values of 
government by having more accurate identification of citizens, data security, and more 
accountability through the recording of government actions and records, strengthening 
the traditional bureaucratic values by ensuring that government actions are more closely 
followed by (AI-supported) rules and formalised procedures, often through automation 
(Newman et al., 2022). Biassed, corrupt, or discriminating civil servants or street-level 
bureaucrats may be mitigated through AI technologies, thus improving the state’s equity 
and fairness values (Miller & Keiser, 2020). Audits, either done internally or by external 
actors, may be further strengthened by AI technologies as more possibilities for analysing 
public administrations become possible (Bullock et al., 2020). 

Others note that, regarding service-related public values, AI can improve the 
accessibility, availability, and usability of public services in line with previous technologies. 
Faster public services, delivered in a more targeted and personal manner, could make 
public services more efficient, effective and in line with the expectations of citizens (Bryson 
et al., 2014; Zuiderwijk et al., 2021). In particular, providing information from government 
authorities to citizens could become more accurate, relevant, personal, and less 
complicated. AI could further facilitate proactive public service delivery models, significantly 
reducing the burden of receiving public services from citizens as these services would be 
granted to them “automatically” (Bharosa et al., 2021; Kuziemski & Misuraca, 2020). AI 
could also allow for increased opportunities for citizen and government collaborations in 
ways that would not have been possible with previous technologies or resources (Zuiderwijk 
et al., 2021). Government employees and managers often see great potential in creating 
public value due to AI in governmental organisations; however, more often so for the 
potential to improve efficiency and effectiveness than accountability (Chen et al., 2023).  

Potential negative consequences of AI  
However, research also highlights the negative consequences for public value that could 
occur from using AI technologies (Zuiderwijk et al., 2021). These challenges and conflicts 
result from a conflict between the prioritised efficiency values and other public values, 
which are either ignored or seen as subpar, such as fairness, transparency, and 
responsiveness (Schiff et al., 2021). An excessive focus on efficiency may thus come at 
the cost of other public values, most commonly maximising data analysis effectiveness 
at the expense of privacy, opacity, and accountability (de Bruijn et al., 2022). 
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Other scholars, such as Chen et al. (2023), utilising the public value taxonomy of 
Bannister and Connolly (2014), highlight that using AI may threaten several public values. 

In their literature review, the challenge to public value mentioned most often is AI 
systems’ lack of transparency and accountability. It is usually difficult for citizens to 
understand, monitor, and know when and how AI technologies are involved in the 
delivery of public services. As also argued in VI, the increasing use of untransparent and 
unexplainable AI systems in public administrations may further limit the effectiveness 
and legitimacy of public institutions rather than enhance them. A lack of a responsible 
actor behind decisions taken by AI is often a leading cause of this challenge (Sun & 
Medaglia, 2019). 

It is noted throughout the research that there is an overall lack of transparency 
regarding the use of AI systems by public administrations, limiting research on them 
and information on whether these systems have a positive impact. As such, it is not 
only the black box nature of AI technologies that accounts for transparency issues but 
also the general lack of transparency about when, why, and by whom AI technologies 
are deployed in public administrations (Liu et al., 2019). While work is progressing on 
the introduction of AI transparency registers, this is in such an early phase that 
many administrations do not have such a register, and if they do, they do not provide 
all the information that might be needed to address such challenges (Cath & Jansen, 
2022).  

Another key challenge of the use of AI relates to the public value of privacy, as the 
sharing of datasets across public administrations, from business to government and 
government to businesses, with increasing granularity risks the creation of a surveillance 
state that has often been stressed (Chen et al., 2023; Saura et al., 2022; Veale et al., 
2018). It is highlighted that public administrations should be careful to adhere to relevant 
privacy legislation, ensuring that the use of data analytics does not infringe on the privacy 
of citizens, despite having the best interest of citizens at heart in offering them higher 
quality services and information (Sigfrids et al., 2022).  

In some of the use cases examined in the thesis, such as those in VI, privacy concerns 
were not obvious and thus did not limit the adoption of AI in organisations. In other 
cases, however, there was a consideration, such as in cases V or IX, where 
administrations took deliberate action to limit the amount of data used to develop the 
AI system. However, privacy challenges might be regarded as primarily legalistic, such as 
compliance with the General Data Protection Regulation (GDPR) as identified in XI. 
Yet, it might also mean accommodating citizens’ concerns about using their data despite 
being legally allowed to do so.  

A key challenge of using AI systems is that, despite the intention to improve the equity 
of public administration’s activities through the neutrality of machines and computers, 
they contribute to the inequity thereof (Chen et al., 2023). During the development of AI 
systems, historical biases in the data will reflect themselves in the recommendations and 
actions of AI systems (Giest & Samuels, 2020; Janssen & Kuk, 2016), and, if not noticed 
attentively, could lead to discriminatory results for a subset of the population. These risks 
are particularly relevant for public administrations, as they are usually concerned with 
assisting the marginalised and vulnerable groups in society yet are most likely the least 
often involved when and why AI systems are deployed (Liva et al., 2020). Through the 
biases in the development of AI systems, the risk of discrimination against these 
marginalised individuals is thus considered of increased importance, mainly when it 
involves critical areas of service delivery with potential life-changing outcomes (Schiff 
et al., 2021).  
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In particular, fairness, transparency, and responsiveness are the central public values 
at risk.  

These values may be compromised to enhance efficiency and effectiveness. 
Responsiveness is closely linked to having public administrations convey empathy and 
trust towards citizens; yet, the increased use of AI and other technologies within service 
delivery may limit this responsiveness towards citizens (Schiff et al., 2021). Indeed, 
while one of the main potential benefits of AI is to limit contact with human individuals 
in the provision of services to citizens, there are likely to be citizens who prefer to 
have the opportunity to talk to a person. The inability to do so, and being 
obligated to communicate with various AI systems may thus limit the creation of 
public value. In situations where the AI system may make mistakes, this lack of 
responsiveness to citizens’ needs due to increased reliance on AI systems and the 
inability to override the computer’s decisions may lead to a lack of resilience and failure 
to tailor the service to the citizen’s needs (Andersen et al., 2020). 

While these are some of the main risks to public value, AI is argued to bring many 
other dangers. These may include the increased lack of responsibility by public 
administrations due to the delegation of decision-making authority to machines, 
safety concerns, the lack of safeguards against malicious use of AI technologies by 
administrations or civil servants, cybersecurity concerns, and others (Chen et al., 2023). 
Furthermore, these considerations do not even include the broader societal 
consequences that may arise from the increased digitalisation of societies or other 
governance challenges that could arise due to the actualisation of data among larger 
technology companies, geopolitical challenges, or environmental damages, which are 
beyond the scope of this work.  

As a result of these concerns, there has been a focus on constraining these risks 
through the development of ethical guidelines, impact assessments, and other 
frameworks. These are designed to mitigate conflicts of public values within the design 
of AI systems (Bostrom & Yudkowsky, 2021; Dignum, 2018; Floridi et al., 2020; 
Mikalef et al., 2022). These guidelines assist in determining which public values may be 
overlooked in the early phases of the development of AI systems or how specific public 
values may be threatened due to the development and deployment of AI systems. This 
perspective, however, often excludes the deployment phase of the AI artefacts into 
specific contexts and organisations that are more difficult to predict ex-ante (Bailey & 
Barley, 2019). 

Despite the interest in creating ethical guidelines and frameworks, there remains a 
very limited understanding of how these ethical frameworks translate into AI 
development and deployment within public administrations. This seems more difficult 
or less common, as the plethora of AI ethics publications and guidelines seem to 
suggest. In examining the Estonian public sector, Hinton (2023) highlights that ethical 
principles are only indirectly considered during the design and development of AI, 
depending on the maturity of the AI system as well as the knowledge and 
competence of the public administration. Rather than ethical concerns, practical 
considerations such as data restraints are more critical during development.  
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Intended public value created by AI 
The thesis provides an empirical body through an ongoing collection of AI use cases in 
the public sector. This started with a preliminary collection in 2019, described in VIII,  
in which 85 cases of AI were identified, and consequently, a first exploration was 
conducted of the type, application area, value drivers, and expected effects of AI.  

In this early work, it was already identified that 70% of the initiatives aimed to achieve 
efficiency or other performance-related goals, with 27% related to inclusion and only 3% 
to openness-related barriers.  

 

 

Figure 7 Public value drivers of AI initiatives (N = 85) (in VIII) 

This activity continued in III, with the collection of 250 use cases, and in IX, with an 
inventory of 686 gathered use cases, of which 549 were included for the analysis of which 
public values they aim to achieve. Adopting the public value framework of Rose et al. 
(2015), this study discovered, in line with the early exploration done in VIII, that the 
results of IX showed how efficiency-related public values drove 78,5% of the  
gathered use cases. Only 24% of the use cases drive service-related values, 12,8% drive 
professional-related public values, and/or only 3.5% of the initiatives drive  
engagement-related values. This shows the predominant tendency for public 
administration to apply AI to achieve economic-related values, in line with the  
historical narratives of digital government applications (Schiff et al., 2021; Wilson, 2021).  
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Figure 8 Driving public values in AI use cases (N = 549) (in IX) 

This lack of support for transparency with AI technologies may be there because of 
resistance to increased transparency. If civil servants perceive AI as contributing to 
government transparency, it is more likely that they are less willing to adopt AI (Ahn & 
Chen, 2022). As illustrated earlier, this does come with the risk of harming other public 
values at the cost of those efficiency-related goals, which emerge from the conflict 
between reducing costs through AI at the expense of illegal data gathering practices, 
being irresponsive to citizen needs, or failing to have the AI systems work as intended 
due to the assumptions that they will work well without maintenance, as also argued in 
IX. In particular, the tensions between efficiency-related values and professional values, 
such as the interest in strengthening the record-keeping of public administrations with 
more checks and more data – often for fraud prevention purposes – may come at the 
cost of accountability, privacy, and nondiscrimination (Giest & Klievink, 2022; Simonofski 
et al., 2022).  

As such, an emerging body of knowledge aims to look at these public values and how 
AI use in public organisations could contribute to or limit these values as a result. 
However, most of these values are arguably rather abstract, making them challenging to 
assess. Adopting a more practical lens to public value (O’Flynn, 2007; Twizeyimana & 
Andersson, 2019), proposed in I and focusing more on concrete values such as improving 
public administrations, improving public services, and improving social value. This was 
first explored in VIII with 85 use cases, showing that most use cases focused on enhancing 
the operations of the internal public administration.  
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Figure 9 Expected effects of AI initiatives (N= 85) (in VIII)  

With a more comprehensive dataset of 250 use cases in III, this study examines more 
closely how AI in the public sector of the European Union focuses on improving core 
governance functions, thus creating public value in doing so. These core governance 
functions were based on I and classified the use cases in improving policymaking, public 
services, or internal management functions. As the analysis is limited in scope, depth, 
and granularity, it remains unclear if they do so effectively. Nevertheless, the landscaping 
activities and the research done in VIII, III, and IX provide a much-requested empirical 
analysis of some of the future uses of AI.  

As the inventory of collected use cases4 is available as open data, other researchers 
could examine the collected use cases more in-depth or conduct additional quantitative 
analyses on the database to gain more insights.  

The findings show that most of the identified use cases were conducted to improve 
public service delivery to citizens (46%), most commonly through providing information 
to citizens through AI or by supporting existing service delivery processes with AI.  
As noted in III, a large number of chatbots are being deployed to do so, although,  
as illustrated in VII, these chatbots may not be adequate to do so effectively. In general, 
however, there is a relatively positive notion of using AI in improving the delivery of 
public services, as it allows for more personalised services through connecting different 
data sources, clustering citizens into groups, and, as a result, better meeting their needs 
(Pencheva et al., 2020; Veale & Brass, 2019). Reducing the need for citizens to visit offices 
in person or fill out repetitive forms may be possible when administrations use AI 
technologies. Users’ feedback, complaints, sentiments, and concerns may be better 
understood with the use of AI technologies, which improve their satisfaction with public 
services. 

 

 
4 European Commission, Joint Research Centre (JRC) (2021): Selected AI cases in the public sector. European 
Commission, Joint Research Centre (JRC) [Dataset] PID: http://data.europa.eu/89h/7342ea15-fd4f-4184-9603-
98bd87d8239a  
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Figure 10 Purposes of AI for public service delivery (N= 115) (in III) 

However, for purposes of public service delivery, it is also possible that the biases of 
historical data may not improve the quality of services as they mirror discriminatory 
features in historical public service decisions. One particular risk of (over)reliance on AI 
for public services is that rather than becoming more responsive to citizen needs, their 
data determines the provision of services, even when it is incorrect (Rik Peeters & Widlak, 
2018). Another risk that has emerged is that, despite the interest in augmenting civil 
servants in the provision of public services and thus augmenting them (Veale & Brass, 
2019), in practice, they might be deployed with efficiency goals in mind, leaving limited 
opportunities for civil servants to contest the recommendations of the system (Kuziemski 
& Misuraca, 2020). A significant portion of AI technologies is seemingly being used to 
improve the internal management of public administrations (30%), most commonly to 
improve procedures, improve the allocation of human resources, fraud detection, 
and maintenance, among many others.  

One of the essential goals of using AI for these internal purposes is to have a more 
effective and efficient allocation of often-scarce resources with which these public 
administrations have to do their tasks. This, ideally, leads to better performance by staff 
members, the organisation, and consequently also by citizens and businesses. Whereas 
the procurement of AI was regarded earlier as one of the main drivers for facilitating the 
adoption of AI, these use cases also illustrate how the use of AI could be used to improve 
the procurement processes themselves by having better procurement offers, making the 
procurement processes more efficient and open for other market actors (van der Peijl  
et al., 2020). 
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Figure 11 Purposes of AI for internal management (N = 76) (in III) 

 Lastly, AI is also being used for policymaking purposes, mainly to enhance the 
decisions of policymakers or to enforce existing policies more effectively, yet seemingly 
less frequently than the other applications (24%). It is likely that this has to do with the 
different definitions and conceptualisations behind what is and is not reported as AI,  
as public administrations may deploy many statistical techniques that are considered AI 
as part of the policymaking process, but there is no notion of automation or the 
delegation of these tasks to AI systems, which are thus not regarded as such. The interest 
in examining the impact of AI technologies on the policymaking cycle is linked to previous 
studies on evidence-based policy and policy analysis, in which there is a promise of better 
policy decision-making through the use of “rational-logical” research, often supported by 
technology and scientific evidence (Vydra & Klievink, 2019). 

 

 

Figure 12 Purposes of AI for policymaking (N = 59) (in III) 
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In diving deeper into the various ways in which AI could play a role in the policymaking 
process, taking note of the possibilities and limitations of AI for policymaking as 
mentioned in III, Newman and Mintrom (2023) propose eight different frames for how 
AI could support policymakers, depending on the supportive role AI plays (either 
supportive or critical) and whether AI supports evidence-based policy or not. What is 
illustrative of this work is that it not only provides an overview of the different potential 
applications of AI in policymaking but also allows a frame to study one specific case study 
through these different lenses. By examining the controversial SyRI use in the 
Netherlands more closely, elements of each of these frames can be identified in the case 
study, highlighting the importance of understanding that AI can bring various insights 
depending on how its use is examined (Newman & Mintrom, 2023). 

There are significant limitations to providing a clear answer to whether AI 
technologies are creating public value or not, as there are many other considerations to 
be made. The first limitation in assessing the public value is, as also emphasised in IX, the 
difference between AI’s potential and its realised public value. Most of the research, 
including the research done in this thesis, relies on the assumptions and expected impact 
on public value rather than an empirical test if it does so (Ballester, 2021; Sharma et al., 
2020), with very few empirical studies that validate these positive or negative effects on 
these broader public values (Sienkiewicz-Małyjurek, 2023). It is challenging to do these 
assessments as it remains an emerging field, and it is too soon to draw any conclusions 
about its realised value. Therefore, an analysis of the potential value is more commonly 
available and conducted. Assessing the realised public value is challenging due to the lack 
of sustainable implementation of AI in the long term rather than from an assessment of 
the pilot as emphasised in III or because the effects materialise over a more extended 
period, as mentioned in IX, which may be unintended, unexpected, and not in line with 
the intended reforms (Giest & Klievink, 2022). There is a significant lack of understanding 
of this process (Bailey & Barley, 2019) and existing research shows that assessing the 
realised public value of AI is further limited by additional barriers. 
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6 Limitations 

Despite contributing to the potential and conceptual value that AI could create, this 
thesis is unable to provide a concluding argument on what the public value is created 
when it is put into use.   

First, this is partly due to the focus on the various barriers that public administrations 
faced during the research period, shifting the focus from the effects of AI in public 
administration to the barriers. As such, it remains challenging to fully assess the public 
value that AI creates when implemented (Bailey & Barley, 2019). More is known about 
the technical aspects of AI applications than the postadoption phase, with an emerging 
need for understanding what effects occur after the adoption (Sharma et al., 2020), 
taking into consideration that the same deployed AI system can have different effects in 
different contexts (Meijer et al., 2021). Thus far, this limits generalisations based on 
specific case studies of AI in government.  

As a result, even the potential effects identified in the thesis research from the 
gathered use cases in III and IX do not provide a clear claim to the actual effects that 
occur following the use of AI in these organisations. The qualitative studies focusing  
more on the experiences of specific use cases in VI, IV, and XI further primarily relate  
to experiences or expected results rather than a clear overview of the positive and 
negative consequences, either due to the early phase of most of the initiatives, the lack 
of assessing the effects either in general or among different stakeholders, or since  
the initiatives were already cancelled before such an evaluation could take place. Those 
who had some insights following the deployment often highlighted the contextual 
factors that play a role in obtaining value from the technology, such as the willingness  
to use the systems by the civil servants, the acceptance of citizens, performance in 
specific contexts, and the need to strengthen the capabilities and workflows of the AI 
and the civil servants. 

For instance, one crucial consideration is to examine how civil servants deploy these 
AI technologies within their work and, thus, whether the intended goals align with the 
actual work processes. In recent research findings, it is apparent that the actual use of AI 
does not always align with the intended use of AI. For instance, recommendations 
provided by AI systems tend only to be taken into account by civil servants if they align 
with their previous insights (Selten et al., 2023). Such findings pose questions about 
whether AI technologies may overcome and correct human biases or if AI can override 
human decision-makers.  

Even better-known cases of AI, such as the recidivism prediction tool used in the 
United States called COMPAS, known for discriminatory features (Dressel & Farid, 2018; 
Larson et al., 2016; Washington, 2018), have been thoroughly examined in the research. 
However, empirical research on how the decision-makers used the software and how it 
may or may not create public value is often out of the scope of such studies. An exception 
by Christina (Christin, 2017) indeed illustrates that legal professionals contest the data 
and methods used by the COMPAS system. They do not trust the recommendations and 
instead use their own judgement rather than those of a computer system. As such, there 
remains much to understand about how these professionals use these technologies in 
their operations and whether the values of the design, development, and implementation 
of the technologies align with the values that are being created following their actual 
usage, supporting the “algorithms-in-practice” type of research as introduced by (Meijer 
et al., 2021). 
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Second, as many theories and research on public value creation emphasise, public 
value is created if it impacts citizens positively (Twizeyimana & Andersson, 2019). 
However, whether deployed AI aligns with citizens’ expectations remains highly unclear. 
In most of the examined AI use cases in IX or V, citizens are usually excluded from most 
of the design and development decisions, and thus, perspectives on whether they 
appreciate the solutions are lacking. This becomes even more crucial when the use of AI 
is primarily aimed at providing services to citizens. Nevertheless, similar to previous 
research, there is a focus on the supply-side of the technologies rather than the demand 
or actual use (MacLean & Titah, 2022; Savoldelli et al., 2012). Limited information is 
usually available on whether the chatbots are valued or considered helpful by the users. 
Challenges concerning the digital divide (Ebbers et al., 2016) may make it difficult for 
those with limited digital skills or those with challenges understanding government 
information to use these chatbots. Furthermore, researchers have started to explore 
under which circumstances citizens would prefer to talk to a person or a chatbot (Aoki, 
2020).  

Most of the existing studies researching citizen perspectives do so more to understand 
under which conditions they would prefer AI or not than on specific applications or 
deployments. A precise evaluation of particular implementations of AI and whether they 
created service- or engagement-related public values is less common. For instance, Gesk 
and Leyer (2022) highlight that, in general, citizens accept the use of AI, yet are more 
likely to prefer to choose whether to be assisted by AI or not (Starke & Lünich, 2020), and 
citizens perceive the use of AI within European policymaking processes as illegitimate 
when AI is used as the leading decision-making actor. What is interesting from this study, 
however, is that no difference regarding the throughput and output legitimacy of EU 
decision-making was found when it was done by a human decision-maker or in a hybrid 
fashion, illustrating that citizens find a combination of AI and humans legitimate for 
policymaking.  

Work on the acceptance of chatbots by citizens in China further highlights that citizens 
tend to be more accepting of them when they provide direct value for them (Wang et 
al., 2021). Citizens prefer to have chatbots designed with proactivity in mind by providing 
additional information, being conscientious by having a multiturn conversation mode, 
and having a high level of emotional intelligence by expressing empathy and using more 
informal language (Ju et al., 2023). However, whether these preferences for using 
chatbots or other forms of AI within public administrations translate from one country’s 
context to another remains unclear. As Kaun et al. (2023) highlight, there can be 
important differences between countries regarding the use of automated decision-
making systems within public administrations due to historical differences. Citizens may 
be less willing to delegate decisions to AI systems when they have high trust in 
institutions and civil servants. Previous attitudes towards digitalisation may also 
influence the willingness to accept AI systems. As a result, it is more likely that citizens 
who have been more supportive of past digitalisation will also be more accepting of AI. 
However, as previously mentioned, there remain limited insights on the use and 
acceptance of specific applications beyond these more general preferences.  

Third, there is a considerable risk of techno-solutionism in addressing societal 
challenges with technology. Techno-solutionist tendencies include wanting the “latest 
and greatest shiny object” without considering the additional work to integrate such 
digital solutions (Obendiek & Seidl, 2023).  
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This rising tendency among policymakers creates the mindset that solving social 
problems requires deploying the correct algorithm (Morozov, 2013). Yet, societal 
challenges are often complex, interconnected, and evolving (Kim & Zhang, 2016), and 
the deployment of AI changes the dynamics but does not necessarily solve the issue. 
Recent research has illustrated that public administrations might be overexcited by the 
promises of (emerging) technologies without truly considering what they could mean for 
their organisations (Obendiek & Seidl, 2023). 

Data analytics is proclaimed as a “magical” or “ceremonial” tool to solve 
organisational challenges (Obendiek & Seidl, 2023). Only later, after purchasing, does the 
public administration examine how the technologies could be used, because they are not 
aware of the specific problems they actually want to solve with them. Such tendencies 
were also noticeable in the findings of the thesis, as there seemed to be a notion of using 
AI for the sake of it, where the value being created is being innovative rather than having 
a clear link to what the innovation was intended for, as highlighted in IX. The “magical” 
belief in AI and data analytics (Veale, 2020) was also identified in many of the use cases 
in V. There seemed to be the aim of doing the data analysis or the development of an AI 
system, often in the form of a dashboard, with the hope that some results will be 
achieved after it is developed. Usually, it is unclear how the development of these AI 
systems is supposed to be integrated with the organisation and what value they aim to 
achieve.  

Lastly, as this thesis focused more on the immediate or almost immediate effects 
following the use of AI in public administrations, examining the public value creation over 
a more extended period has been out of scope as either second or third-order effects 
after implementation. As such, the public value examined in the research follows a rather 
isolated approach to public value creation, focusing only on individual transformation 
rather than aggregating public value by combining all public services (Panagiotopoulos 
et al., 2019). However, this does not mean that, in the future, other effects and 
consequences from the (increased) use of AI systems in public administrations may 
emerge, which goes even further than the impacts of AI as speculated in the research 
thus far.  

As most of the current research highlights the complexity and unpredictability of the 
changes in public administrations that could occur with the use of AI (Giest & Klievink, 
2022; Meijer et al., 2021), future research will likely identify challenges that this thesis 
has not yet mentioned. This would also require more longitudinal research to examine 
how AI technologies consistently create public value (MacLean & Titah, 2022). Whether 
the creation of an Algocracy (Lorenz et al., 2021) would, indeed, come to be and what 
consequences this would have for public services, public value, and changes to  
political-administrative structures remains to be seen. Alternatively, as alluded to in V, 
existing multilevel governance configurations within countries might change due to the 
increasing interconnectedness of administration, data, and AI systems, or the extent to 
which public administrations would be hollowed out by their increasing reliance on 
digital systems from private companies (Andersen et al., 2020), introducing potential 
long-term effects. 

Whereas existing data protection rules are hindering unwarranted data sharing,  
at least in the European Union due to the GDPR, preparing the required infrastructure, 
data resources, and legal frameworks to facilitate widespread data sharing across 
administrations alone would have an impact on public values, but this is beyond the 
scope of this thesis.  
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However, given the potential impact that increased digitalisation may have on the 
environment, privacy, and human rights, not taking into account the impact of the 
conditions that may favour the increased use of AI, such as the policy initiatives described 
in IV, would provide a view of all the positive and negative impacts that AI will have on 
public administrations in the coming years that is too limited.  
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7 Conclusion 

Improvements in AI have fascinated researchers, businesses, and policymakers 
worldwide. There are many expectations for this technology to improve economies, 
societal well-being, and public services. The use of AI technologies in public 
administrations can enhance the effectiveness and efficiency of government operations, 
increase possibilities for citizen participation, make policy and services more data-driven 
and accountable, and have many other potential benefits. However, there is limited 
understanding and research on how public administrations adopt AI technologies and 
the value their use can create. Technological progress in AI technologies does not 
necessarily translate into their adoption in public administrations or into a clear or 
straightforward creation of public value.  

There has been a long-standing interest in using digital technologies in public 
administration to achieve public value from their deployment. Since the 1990s, 
policymakers and researchers have focused on promoting, researching, and 
understanding how digital technologies can positively contribute to government 
operations and create public value. Key limitations in this e-government research field 
include a lack of clear theoretical foundations, a focus on descriptive research of digital 
technologies, and limited research on the actual uptake and acceptance of these 
technologies by public administrations and citizens. As a result, the digital government 
research field has often had an overoptimistic view of the contributions of digital 
technologies. This tendency is also present in emerging technologies such as blockchain, 
big data, and AI. Given the high expectations of these new technologies and the 
challenges of previous digital government research in creating public value effectively, 
examining AI used in public administration to see to what extent it can deliver these 
promised benefits and create public value is crucial.  

Moreover, despite the significant interest in AI, there has been a limited translation of 
this interest into the research field of AI within a public sector context, as the leading 
research on AI almost exclusively focuses on the technological aspects of AI or its 
application within a business context. Before 2019, research on the use of AI within the 
digital government field was extremely sparse, with almost all publications in this field 
being published after 2020. While this does signify the rising research interest, especially 
during the research process for this thesis, the limited research on and understanding of 
AI in the domain initially prompted an exploratory research design to examine various 
aspects of the adoption, use, and creation of public value from the use thereof.  
The often-expressed call for empirical research on the use of AI in governmental 
organisations, as almost no empirical studies existed, was the basis of the research 
objectives of this thesis.  

 The main research objective has been to explore the use of AI in public 
administrations to gain a better understanding of how the technology is adopted in 
public administrations, which factors influence the adoption and use of the technology, 
and to gain a first understanding of the public value that could be created when these 
organisations use these technologies and how. Public value creation with digital 
government initiatives requires the organisational capability to develop, adopt, sustain, 
and implement AI innovations in public administrations. The research in this thesis 
emphasises the importance of these organisational capabilities to create public value 
with AI technologies, yet they are, surprisingly, often overlooked in practice. 
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The primary methodological approach follows the interpretivist research philosophy, 
which aims to understand complex social phenomena rather than predict and establish 
causal relationships. This approach has allowed for a deeper exploration of the current 
experiences of using AI in public administrations and the factors influencing its adoption 
and the creation of public value, especially considering the lack of prior research. In doing 
so, this thesis predominantly includes qualitative research methods, particularly multiple 
case studies, to allow for this exploratory research. These case studies allowed for a more 
in-depth examination of the current use of AI technologies in public administrations and 
provided insights into the factors leading to public value creation. In support of these 
studies, the doctoral thesis utilised quantitative research methods through an analysis of 
collected AI use cases, a content analysis of published AI strategies, and a survey, 
supporting the generalisation of the research findings despite their exploratory nature. 
As such, the research methods utilised in the thesis are varied and diverse, including case 
studies, document analysis, literature reviews, and workshops, allowing for a multifaceted 
exploration of the rising use of AI in public administrations.  

Main findings 
Three main research questions underpin the thesis to unravel the puzzle of public value 
creation in public administrations with AI technologies. First, to better understand what 
AI in public administration is, what it means, in which forms it is being deployed, and how 
public administrations perceive it to be AI. This is crucial, considering the wide variety of 
definitions and interpretations in society and the research on what is and is not 
considered AI. As such, the first research question, How is AI in public administrations 
understood by civil servants, considering the varying definitions and interpretations of 
AI?, was answered through an examination of existing research articles on AI and a 
survey among Belgian civil servants. 

Research on the use of AI in government is plagued by two sets of challenges regarding 
the definition of AI. On the one hand, many existing publications discuss AI generally but 
do not provide a clear explanation of or specify what type of AI they are talking about. 
On the other hand, many definitions of AI often describe the latest technologies at the 
time of writing, leading to a somewhat fragmented overview. This leads to a great deal 
of conceptual unclarity and makes it difficult to determine which type of technology 
should be studied when examining the use of AI in public administration. Some regard AI 
as futuristic technologies or technologies with capabilities that are similar to human 
intelligence, whereas the current academic and policy focus lies on narrow AI – 
applications that are conducting specific tasks argued to require human intelligence,  
but this AI is not intelligent. In doing so, various classifications have been proposed to 
create structure in these multiple forms of narrow AI. These may include classifications 
around the type of learning methods deployed to develop the AI, such as the type of 
machine learning methodology.  

However, these classifications are often highly technical and not aligned with how 
public administrations perceive AI. The technical classifications usually do not describe 
tangible technologies but rather goal-oriented methodologies to develop a new system, 
making it challenging to research empirically. Instead, civil servants associate AI more 
with systems with the capability to perform tasks previously regarded as requiring 
human intelligence.  
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As such, there are also several classifications based on the type of AI application, such 
as chatbots, voice assistants, image recognition software, recommendation systems, 
RPA, autonomous vehicles, other robots, or certain IoT applications. Owing to the great 
variety and complexity of defining AI, some prefer to understand and research it in a 
flexible manner, referring to a cluster of digital technologies that are regarded as solving 
tasks previously thought to require human intelligence. While this flexible approach has 
its merits, it does not solve the conceptual ambiguity in the field. It may include 
applications that are not considered AI under all classifications or research fields. Yet, 
due to the exploratory nature of this thesis, this flexible approach was followed in line 
with other recent publications examining the use of AI in public administration.  

Second, noting the past insights of digital government research on the challenges of 
adopting innovations in public administrations, the second research question aims to 
understand the various drivers and barriers that influence the adoption of AI in these 
organisations by examining the following question: What are the drivers and barriers to 
the adoption of AI in public administrations? The findings highlight the significant gap 
between the availability of AI technologies and the adoption of AI by governmental 
organisations. The advances and wider availability of AI technologies in the technological 
sense do not guarantee their adoption in public administration, similar to the gaps in 
previous availabilities of other technologies in the digital government field.  

Instead, the adoption of AI technologies results from a complex interplay of various 
technological, social, institutional, environmental, and historical factors. Adopting AI 
technologies is not a straightforward process, and it requires the right conditions and 
factors to overcome several critical barriers to adoption. The first barriers are connected 
to initiating AI-enabled innovation in public administrations. Limited organisational 
awareness of what AI is – or is not – and a lack of incentive to start the innovation process 
limit public administrations’ adoption of this technology.  

However, awareness and willingness to adopt AI are insufficient, as wider enabling 
conditions and foundations were identified. These include the right infrastructural 
conditions, organisational resources, and other environmental conditions that support 
the start of AI-based innovations. AI strategies from governments are playing a pivotal 
role in supporting the creation of these framework conditions. They include policy 
initiatives to overcome these initiation barriers despite their predominant focus on 
assisting businesses in developing AI or regulating AI in their society rather than 
supporting the use of AI in public administrations.  

After the initiation, public administrations may encounter other adoption-related 
barriers. While AI is often regarded as a novel and transformative technology, the findings 
of this thesis suggest that AI technologies are a form of public-sector innovation and that 
insights from public-sector innovation theories apply to understanding the drivers and 
barriers that underpin the adoption of AI technologies in public administrations.  
The findings further highlight the broad interdisciplinary challenges that limit the 
adoption of AI in government. While data, computing power, and algorithms are often 
regarded as the sole or main drivers of AI technology adoption, this thesis emphasises 
that environmental, organisational, and individual factors also play significant roles. 
These antecedents to AI-enabled public sector innovation are related to existing theories 
of public sector innovation, yet some AI-related antecedents are also found. These 
include having adequate data governance in the organisation to ensure high-quality data 
and internal data management, as well as the willingness and ability of organisations to 
share data to promote innovation through AI technologies.  



68 

However, the findings of this thesis indicate that, despite adopting AI technologies, 
they are often small-scale pilots or tests, which fail to translate into a more structural 
and integrated use of these technologies in public organisations. As such, there is often 
an overemphasis on showcasing these short-term pilots or tests as successes of AI 
innovation as they were capable of overcoming the initiation and adoption barriers,  
yet they do not provide insights on how these innovations are consequently used in the 
organisation and capable of providing additional value to the organisation. 

The integration and actual deployment of these AI technologies are limited, which 
creates hurdles to the creation of public value for these technologies. This is due to 
various issues that constrained public administrations’ capability to develop and deploy 
AI technologies effectively. These factors play an even more crucial role in the later 
phases of implementing AI technologies than in the early stages. The doctoral thesis 
highlights that implementing AI technologies requires significant organisational 
resources and capabilities that public administrations do not necessarily have or are 
overlooked during the early stages of the innovation process. For instance, data-related 
barriers may be overcome in an early stage of using AI technologies, yet AI initiatives may 
require additional data that is challenging to collect, or the assumed data quality is not 
as high as expected, requiring governance practices after AI is developed to avoid errors 
and misuse of the system. Most development and testing of AI are often done in an 
isolated setting, and integrating it into existing systems is challenging.  

Furthermore, there is an underestimation of the diffusion of developed AI systems  
in the organisation, such as ensuring the adoption of civil servants who are supposed  
to work with such systems. Financial constraints that can be overcome through  
external funding to support the development of an AI system may recur in the later phase 
when there are no funding sources available for the implementation of the system or to 
ensure adequate internal human capability to work with AI technologies. In general, 
there seems to be a tendency to test pilots of AI to experience the potential benefits of  
the technologies or to show the innovative nature of the organisation. The absence  
of a public administration strategy or plan for continued usage of AI increases the risk of 
only focusing on the pilots rather than a comprehensive transformation of the 
operations.  

The third research question follows from the examination that adopting digital and AI 
technologies does not necessarily create public value. As such, by examining which 
factors contribute to the public value creation of AI in technologies, the following 
research question aims to understand both the positive and negative contribution of AI 
technologies to public value and the factors that affect this: What is the expected public 
value creation of AI in public administrations? In doing so, the thesis highlights both the 
positive and negative narratives surrounding the creation of public value through AI 
technologies in public administration. While there are benefits, such as achieving 
efficiency and improving performance, making organisations more effective, reducing 
administrative burdens, and making the operations of public administrations more  
data-driven than based on personal assumptions, there are also many negative 
consequences of using AI in public administrations.  

In particular, the use of AI technologies in government can create transparency and 
accountability challenges as it is difficult for citizens to understand when and how public 
administrations use AI technologies, and the obscure nature of the inner workings of the 
technology may make it difficult to understand the decisions taken by the organisations 
using them.  
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Privacy concerns due to the sharing of data across public administrations or other 
social actors and the possibilities for increased surveillance with AI technologies may 
further limit the creation of public value, as well as the challenges of increased 
discrimination through biassed AI systems, which can constrain the objectives of more 
neutral and effective operations.  

Following the empirical insights from the landscaping exercises conducted, it was 
identified that the main public values driving the current AI initiatives in public 
administrations in Europe are predominantly efficiency-related, which could pose risks 
to other public values in pursuing efficiency goals. In addition, by adopting a more 
practical lens of public value theory, the thesis provided more insights into the specific 
areas of government operations where AI is currently being used. These include using AI 
to improve public service delivery, improving the internal management of public 
administrations, and supporting policymaking.  

However, despite the empirical insights gathered as part of the thesis, it is challenging 
to provide a clear answer regarding whether AI technologies are creating public  
value or not due to the limited number of empirical studies validating the positive or 
negative effects, and the practice of assessing the realised public value was proven 
difficult due to the limited amount of long-term implementation of AI at this phase.  
Even the results from the case studies do not provide a clear result as to which  
effects occur following their implementation. This occurs due to the early stage of  
these initiatives, the lack of an assessment of the impact of the AI system, or because  
the use cases were discontinued before such an impact assessment could take  
place.  

In addition, various stakeholders affected by the use of AI technology may have 
different perspectives on the positive and negative consequences, yet this could not be 
explored in depth in the doctoral thesis. In particular, the view of citizens is often 
excluded in research but also in the practical applications of AI. This is surprising, 
considering the core objective of creating public value is matching citizens’ expectations. 
Moreover, as this thesis focused on the immediate or near-immediate effects, it excluded 
the influence of AI on public value creation over a more extended period as well as the 
broader second- or third-order effects of the increased digitalisation and use of AI in 
general, beyond specific individual applications.  

Other limitations include data collection challenges, as there remains only partial 
reliable information available about the current use of AI technologies in public 
administrations, and public administrations have little transparency about their use of 
the technology. Most of the data collected in the case studies is based on self-reporting 
by public administrations as well as their experiences in the use of technology, which 
may be too positive or incomplete, especially regarding the negative consequences of 
using the technology. Furthermore, as the thesis is exploratory in nature, it could limit 
the generalisability of the research findings, as other public administrations may have 
different experiences with the use of AI.  

Recommendations for future research  
As such, it is likely that the thesis barely scratched the surface of the use of AI in public 
organisations, which allows for much more follow-up research. The increasing interest 
and academic publications will allow for more rigorous theories on the use of AI in 
government. 
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This includes  more systematic literature reviews on specific topics, hypothesis testing, 
and more thorough and generalisable research claims on how AI is being used in public 
administrations and, more importantly, what public value it can contribute to. More 
recently, other publications have gone more in-depth into specific topics following the 
findings of the thesis, showing how the field is already advancing. However, many 
research areas remain that could be explored more substantially in the future. 

This includes progress on various research projects on defining and understanding 
what is and is not considered AI in public administration. It is apparent that the different 
definitions and classifications of AI limit the generalisability of varying research findings 
on AI, yet a better assessment of these different definitions and, consequently, how they 
are utilised in digital government research is still missing. However, how other civil 
servants, ranging in professional backgrounds, perceive AI and how they consequently 
determine which use cases of AI they regard as AI would further provide valuable 
insights. How the concept of AI relates to other emerging research topics related to this 
activity, such as algorithms, algorithmic management, and automated decision-making, 
would become an increasingly crucial research task. Furthermore, while there is an 
increasing amount of research examining the barriers to AI adoption in public 
administrations, there is still very little understanding of the relative importance of these 
different barriers and how to overcome some of them.  

For instance, how AI strategies have supported the implementation of AI in specific 
organisations, or how they might not have, remains unclear. Specific policy initiatives to 
support AI development and implementation in government remain unexplored. This 
includes how ethical guidance and a focus on the governance of AI in public 
administrations may lead to more responsible and trustworthy use of AI by these 
organisations. While there has been a great deal of research on the ethics of AI, there is 
minimal evidence on how these ethical recommendations are used by public 
administration and how they, in practice, support the development and uptake of the 
technology. Other topics that might be illustrative to understand these choices taken by 
governments are to examine how past e-government progress and policy styles limit or 
stimulate AI adoption in their administrations, as well as the link between past 
digitalisation efforts and the possibilities of using AI.  

Therefore, greater insight is needed into understanding the long-term adoption of AI 
in public administrations. While the concept of AI capability is explored in this thesis, 
there remains significant room for examining this concept from different research 
perspectives, taking note of the potential differences between the capability to develop 
AI and implement AI in public administrations, respectively. This might account for 
additional resources and organisational capabilities that the current research has not yet 
identified.  

Such research could also consider specific types of AI, as it is more likely that different 
types of AI have different barriers to their adoption and, consequently, various resources 
and capabilities within the AI capability frameworks. How and to what extent public 
administrations change their structures, processes, human resources, recruitment, and 
many other activities as the uptake of AI in their organisation requires increasing 
resources related to AI capability has not been thoroughly examined. In addition, taking 
note of many discontinued AI use cases, there is room for reviewing the non-adoption of 
AI by public administrations. This does not only include the barriers experienced by the 
initiation of AI but also the obstacles to the long-term adoption of the technology and 
the main reasons why its sustained use has been challenging thus far.  
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This might further create insights into whether bureaucratic factors play a role in the 
limited long-term uptake of AI in public administrations or whether ethical concerns or 
other negative consequences are the main reasons.  

In that respect, much more research is needed to gain a better understanding of the 
public value created by these administrations. This includes exploring more deeply what 
the main public value drivers of AI initiatives are, what considerations public managers 
initiating AI in public administrations have, and how certain public values may influence 
the decision to adopt and use innovations. Furthermore, given the emergence of several 
negative examples of AI and its negative effects, it remains unclear why AI is, in some 
cases, capable of providing positive effects, whereas, in other cases, this is more 
negative. It remains unclear if this is the direct result of the technical design decisions, 
the organisational capabilities to effectively use the AI systems, the context of the 
deployment, or simply the perception that key actors have of the effects of the 
technology.  
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Abstract 

Public value creation with Artificial Intelligence technologies 
in public administration  

This doctoral thesis investigates the expected creation of public value through the use of 
Artificial Intelligence technologies within public administrations. There is great academic 
and societal interest in the development and use of Artificial Intelligence technologies as 
they are frequently mentioned to be the start of a new industrial revolution and able to 
provide many benefits for governments and citizens. However, historical developments 
in eGovernment have shown that most of the claims of new technologies are not realized 
in the public sector. Often technology is not adopted in governmental organizations or 
organizational processes are not altered, limiting the actual changes and value for 
citizens. Learning the lessons from previous research on the impact and effects of ICT in 
government, it is likely that the creation of public value of Artificial Intelligence will not 
be as might be expected from the inherent technological properties of AI. However, 
despite the interest in Artificial Intelligence, there is a dearth of research on its usage in 
public administrations and limited validation regarding both positive and negative 
consequences. Employing an exploratory research approach, this study examines diverse 
definitions and understandings of AI, investigates the factors influencing its adoption, 
assesses public administrations’ capability for effective AI development and deployment, 
and analyses existing use cases and their contribution to public value. The empirical 
evidence greatly benefited from a landscaping exercise of AI use cases within the 
European Union conducted in collaboration with the European Commission's AI Watch.  

In the first publication “Evaluating the impact of artificial intelligence technologies in 
public services: towards an assessment framework”, a conceptual framework is proposed 
to research the effects from the use of AI in government based on a public value 
approach, which takes into account the drivers needed for adopting AI and the need for 
organisational changes.  

The second publication, “Conceptual challenges of researching Artificial Intelligence in 
public administrations” explores the various interpretations of AI within the Information 
Systems and eGovernment research domain. Through a survey amongst Belgium civil 
servants, the findings highlight that civil servants tend to associate AI with being able to 
conduct intelligent tasks or as certain IT applications, rather than the underlying learning 
methods to create them.  

The third publication “Artificial intelligence for the public sector: results of landscaping 
the use of AI in government across the European Union” explores based on a sample of 
250 use cases of AI within public administrations in the EU how AI could contribute to 
core governance functions. The findings highlight that various types of AI applications 
can be used to support various functions, such as policymaking, public service delivery 
and internal management.  

The fourth publication “Policy initiatives to advance on the AI-enabled government: 
analysis of European AI strategies” analysis AI strategy documents which have been 
published by governments within the European Union. By assessing the plans to 
overcome challenges of developing and adopting AI in public administrations, the 
findings highlight a strong focus on overcoming data-related barriers yet limited activities 
to support internal capability and funding possibilities to do so.  
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The fifth publication “The Dynamics of AI Capability and its influence on Public Value 
creation of AI within public administrations” explores how AI capability within public 
administrations influences the organisation’s capability to effectively develop and 
implement AI technologies. The findings found that there are several resources, which 
include human resources, technical, non-technical and intangible resources, are essential 
for the successful implementation of AI in public administrations yet are often lacking.  

The sixth publication “Exploratory insights on artificial intelligence for government in 
Europe”, the adoption of AI in public administrations is examined through a public sector 
innovation lens. The findings note that the adoption AI in government follows previous 
theoretical insights on public sector innovation. The adoption of AI results from 
environmental, organisational, innovation-specific and innovation-specific antecedents.  

The publications of the doctoral thesis provide a crucial contribution on the various 
interpretations of AI in public administrations, drivers and barriers that influence the 
adoption thereof and novel insights into the challenges public administration face in 
utilising AI technologies in their organisations. The research emphasizes the importance 
of the internal organisational factors that determine the use of AI technologies and the 
public value that could be derived following this use. The findings of the research provide 
an empirical foundation on the challenges of the adoption of AI in public administrations 
and the expected public value creation of AI in public administration.  
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Lühikokkuvõte 

Avaliku väärtuse loomine tehisintellekti tehnoloogiatega 
avalikus halduses 

Käesolev doktoritöö uurib tehisintellekti tehnoloogiate kasutamisega seotud oodatavat 
avaliku väärtuse loomist avalikus halduses. Teaduslik ja ühiskondlik huvi tehisintellekti 
(TI) tehnoloogiate arendamise ja kasutamise vastu on üha suurem. TI-d peetakse sageli 
uue tööstusrevolutsiooni alguse tähiseks, kuna TI tehnoloogiad pakuvad olulisi eeliseid 
nii valitsuste kui ka kodanike jaoks. Siiski on e-valitsemise ajaloolised arengud näidanud, 
et enamik uute tehnoloogiate lubadustest ei pruugi avalikus sektoris realiseeruda. 
Põhjuseks on see, et sageli ei võeta uusi tehnoloogiaid valitsusasutustes vastu või ei 
suudeta organisatsioonilisi protsesse muuta selliselt, et need ei piiraks muutusi,  
mida soovitakse rakendada, ega vähendaks uute tehnoloogiate loodavat väärtust 
kodanikele. Tuginedes varasematele uurimustele, mis on keskendunud info- ja 
kommunikatsioonitehnoloogiate (IKT) mõjudele valitsusasutustes, pean tõenäoliseks, et 
tehisintellekti avaliku väärtuse loomine ei pruugi olla sirgjooneline, nagu võiks oodata 
tehisintellekti tehniliste omaduste põhjal. Hoolimata üha suuremast huvist tehisintellekti 
kui uurimisteema vastu, napib endiselt uuringuid selle kasutamise kohta avalikus 
halduses. Samuti on suhteliselt vähe tõendusmaterjali selle kohta, millised on TI avalikus 
halduses rakendamise positiivsed ja negatiivsete tagajärjed. Kasutades uurimuslikku 
metodoloogilist lähenemist, püüab käesolev väitekiri neid lünki varasemates uuringutes 
täita, kaardistades erinevaid tehisintellekti määratlusi ja arusaamasid, uurides TI-i 
avalikus sektoris vastuvõtmist mõjutavaid tegureid, hinnates avaliku halduse võimekust 
tõhusalt tehisintellekti arendada ja rakendada ning analüüsides olemasolevaid 
kasutusjuhtumeid ja nende panust avaliku väärtuse loomisse. Töö empiiriline alus 
tuginev peamiselt TI kasutusjuhtumite kaardistamisele Euroopa Liidus, mis viidi läbi 
koostöös Euroopa Komisjoni tehisintellekti jälgimisrühmaga AI Watch. 

Esimeses publikatsioonis “Tehisintellekti tehnoloogiate mõju hindamine avalikes 
teenustes: kontseptuaalne hindamisraamistik” (ingl. k. Evaluating the impact of artificial 
intelligence technologies in public services: towards an assessment framework) 
pakutakse välja kontseptuaalne raamistik tehisintellekti kasutamise mõjude uurimiseks 
valitsusasutustes. Artikkel kasutab avaliku väärtuse teoreetilist lähenemist, mis rõhutab 
tehisintellekti vastuvõtmiseks vajalike tegurite ja organisatsiooniliste muutuste olulisust. 
Artikkel pakub originaalse kontseptuaalse raamistiku, mis on käesolevas doktoritöös 
olnud aluseks erinevate artiklite ühendamisel ühtseks tervikuks.  

Teine publikatsioon “Tehisintellekti uurimise kontseptuaalsed väljakutsed avalikus 
halduses” (ingl. k. Artificial intelligence for the public sector: results of landscaping the 
use of AI in government across the European Union) uurib erinevaid TI tõlgendusi 
infosüsteemide ja e-valitsemise valdkonnas. Artikkel tugineb Belgia riigiametnike seas 
läbiviidud küsitluse empiirilistel andmetel. Uuringu tulemused näitavad, et 
riigiametnikud kipuvad seostama tehisintellekti võimega teostada intelligentseid 
ülesandeid või rakendusi konkreetsetes valdkondades. Vähem seostavad riigiametnikud 
tehisintellekti selle loomise aluseks olevate tehniliste arvutuslike meetoditega.  

Kolmas publikatsioon “Tehisintellekt avalikus sektoris: tehisintellekti kasutamise 
ülevaade Euroopa Liidu valitsusasutustes” (ingl. k. Artificial intelligence for the public 
sector: results of landscaping the use of AI in government across the European Union) 
uurib Euroopa Liidu avalikes institutsioonides kasutatud 250 tehisintellekti rakenduse 
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näitel, kuidas TI saab toetada keskseid valitsemise funktsioone. Uurimistulemused 
rõhutavad, et erinevat tüüpi TI rakendusi saab kasutada eri funktsioonide toetamiseks, 
näiteks poliitikakujundamine ja avalike teenuste osutamine, aga ka sisemiste 
juhtimisprotsesside tugevdamiseks. 

Neljas publikatsioon “Poliiitikameetmed tehisintellekti võimaluste avardamiseks 
valitsusasutustes: Euroopa tehisintellekti strateegiate analüüs” (ingl. k. Policy initiatives 
to advance on the AI-enabled government: analysis of European AI strategies) analüüsib 
tehisintellekti strateegiadokumente, mille on välja töötanud ja avaldanud Euroopa Liidu 
liimesriikide valitsused. Hinnates plaane tehisintellekti arendamiseks ja kasutuselevõtuks, 
näitavad uurimuse tulemused, et valitsused keskenduvad eelkõige võimalike takistuste 
ületamisele, mis on seotud TI arendamise aluseks olevate andmetega. Samal ajal 
näitavad tulemused, et valitsusasutuste fookuses on oluliselt vähem olnud need 
tegevused, mis on seotud sisemise võimekuse ja rahastamisvõimaluste toetamisega TI-
ga seotud arendusteks.  

Viies publikatsioon “Tehisintellekti võimekuse dünaamikad ja selle mõju avaliku 
väärtuse loomisele avaliku halduse asutustes” (ingl. k. The Dynamics of AI Capability and 
its influence on Public Value creation of AI within public administrations) uurib avaliku 
halduse asutuste võimekust tehisintellekti tehnoloogiate tõhusaks arendamiseks ja 
rakendamiseks. Uurimistulemused näitavad, et mitmesugused ressursid, sealhulgas 
inimestega seotud, tehnilised, mitte-tehnilised ja intellektuaalsed ressursid, on 
hädavajalikud tehisintellekti edukaks rakendamiseks avaliku halduse asutustes, mida aga 
sageli napib. 

Kuuenda publikatsiooni pealkiri on “Ülevaade tehisintellekti kasutamisest Euroopa 
valitsusasutustes” (ingl.k. Exploratory insights on artificial intelligence for government in 
Europe) käsitletakse tehisintellekti kasutuselevõttu avalikus halduses läbi avaliku sektori 
innovatsiooni lähenemise. Uurimuse tulemused näitavad, et TI kasutuselevõtu mustrid 
valitsustes on kooskõlas varasemate avaliku sektori innovatsiooni teoreetiliste 
põhimõtetega. Tehisintellekti kasutuselevõtt oleneb valitsusasutuste eelnevatest 
organisatsioonilistest eripäradest ja innovatsiooniga seotud kogemustest. 

Käesoleva doktoritöö publikatsioonid annavad olulise panuse tehisintellekti erinevate 
tõlgenduste ja arusaamade mõistmiseks avaliku halduse asutustes. Samuti selgitab 
väitekiri tegureid ja takistusi, mis võivad TI vastuvõtmist avalikus halduses mõjutada. 
Väitekiri pakub olulist teadmist erinevatest väljakutsetest, millega avalikud 
institutsioonid seisavad silmitsi, kui arendavad ja kasutavad TI tehnoloogiaid oma 
organisatsioonides. Uurimuste tulemused rõhutavad organisatsioonisiseste tegurite 
tähtsust, mis määravad TI tehnoloogiate kasutamist ja sellega seotud avalikku väärtust. 
Empiirilise uurimistöö tulemused pakuvad olulist teadmist selle kohta, milline on TI 
oodatav avalik väärtus avaliku halduse institutsioonides. Väitekiri annab aluse 
tulevasteks uuringuteks, mis keskenduvad tehisintellekti kasutamisega seotud eelistele 
ja riskidele avalikus halduses. 
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technologies in public services: towards an assessment framework. In Proceedings of the 
13th international conference on theory and practice of electronic governance  
(pp. 8–16). 
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g̀Z]_ThZ�i ỲTXZhZd�:)�"�+0/�F* �*7�?�P,�"�+0/�D-�*) ���!+3�@%*�,)�."�+0��+,�7!)$��-"��+"!�"%*����*)�%���6**+���&#!�*�&!!�*)�"�!+3�j̀Yh_Z̀\[X�@%*� �*7��*;�)*��*,��+�"%������*)��)*�"%!�*�!.�"%*��-"%!)���+,�&�++!"�6*�)*0�),*,�����"�"�+0�"%*�!.2&��#��!��"�!+�!.�"%*�P-)!�*�+�e!11����!+�!)��+'�!)0�+�E�"�!+�"%*'��)*��.2#��"*,�"!3�Shk]Wl_[cm\[]UY�:!)$�!+�"%������*)�%���6*+*2"*,��+���)"�.)!1�"%*��&"� �"�*��&!+(,-&"*,�6'�"%*��-"%!)��7�"%�+�"%*�.)�1*7!)$�!.�"%*�54�.!)�"%*��-6#�&��*&"!)�)*�*�)&%�"��$�!.�"%*�54�:�"&%/���>!�+"��+�"��"� *�!.�On�efooPe@��+,�"%*�P-)!�*�+�e!11����!+R��I!�+"�F*�*�)&%�e*+")*�-+,*)�&!+")�&"�e@(PpABJqOrsJBtq(JBJ3@%���7!)$�6-�#,��!+��+�*�)#�*)�)*�*�)&%��)"�&#*��-61�""*,�"!�"%*�4ePnfH�ABAB�e!+.*)*+&*3�:*�"%�+$�"%*�*,�"!)��.!)�"%*��+ �"�"�!+�"!��-61�"�"%*��)"�&#*�"!�"%*�D�*&��#�4��-*3�u[v[X[]h[Y�50�)7�#/�w3�G3�<ABJtC3�w-6#�&��,1�+��")�"�!+�&%�##*+0*���+�"%*�7!)#,�!.�54��+,�6!"�3�xyz{|}�~��|�|�����|������|������<sC/�qJ�8qAJ3�%""�����,!�3!)0�JB3JJJJ��-�)3JAq�q�5%+/�=3�I3/���e%*+/��3(e3�<ABAJC3�O�0�"�#�")�+�.!)1�"�!+�"!7�),�54(�-01*+"*,��-6#�&��,1�+��")�"�!+��@%*��*)&*�"�!+�!.�0! *)+1*+"�*1�#!'**���+,�"%*�7�##�+0+*���"!�-�*�54��+�0! *)+1*+"3��������������������|����y�����{�3�%""�����,!�3!)0�JB3JBJs�>3�0�K3ABAJ3JBJss�3�L*6)-�)'/�JBJss�3�5#�%�%)�+�/�53/�O*++*%'/�O3/���=��+"'1��$�/�=3�<ABAJC3�5+��""*+"�!+(6��*,� �*7�!.�54�����1�#�"�!+��+��-6#�&��*&"!)�!)0�+�E�"�!+���@%*�&��*�!.�D�-,��5)�6��3��������������������|����y�����{�3�%""�����,!�3!)0�JB3JBJs�>30�K3ABAJ3JBJsJ��5+,*)��!+/�e3/���##�+/�53/���4 !)'/�e3�<ABAJC3��+��&$�+0�"%*�,�0�"�#���"�!+�!.��-6#�&��*) �&*���e!+20-)�+0�7!)$�,-)�+0��-"!1�"�!+��+�#!&�#�0! *)+1*+"3��������������������|����y�����{�3�%""�����,!�3!)0�JB3JBJs�>30�K3ABAJ3JBJssA3��}��z��/�JBJssA3�5+,)!-"�!�!-#!-/�53/�G�)�&���#�,��/�o3/��!-$��/�P3/���e%�)�#�6�,��/��3�<ABJqC3�@)�+�.!)1�+0�"%*�&!11-+�&�"�!+�6*"7**+�&�"�E*+���+,�0! *)+1*+"�"%)!-0%�54(�0-�,*,�&%�"6!"�3��������������������|����y�����{�����<AC/�r t8rs�3�%""�����,!�3!)0��JB3JBJs�>30�K3ABJt3JB3BBJ�5!$�/�o3�<ABABC3�5+�*;�*)�1*+"�#��"-,'�!.��-6#�&�")-�"��+�54�&%�"6!"���+�"%*��-6#�&��*&"!)3��������������������|����y�����{�����<�C/�5)"�&#*�JBJ�qB3�%""�����,!�3!)0�JB3JBJs�>3�0�K3ABAB3JBJ�qB�¡��#*'/�O3�P3/���¡�)#*'/�D3�F3�<ABJqC3�¡*'!+,�,*��0+��+,�-�*���!7��&%!#�)���%!-#,��"-,'��+"*##�0*+"�"*&%+!#!0�*�3���������|���������¢��|£��|�����¤<AC/�5)"�&#*�JBBAts3�%""�����,!�3!)0�JB3JBJs�>3�+.!�+,!)03ABJq3JBBAts�¡�)!&��/�D3/���D*#6�"/�53�O3�<ABJsC3�¡�0�,�"�R��,����)�"*��1��&"3�¥�{|����|��¦������|����§¤̈<rC/�s�J3�%""�����,!�3!)0�JB3J ��q�Nrt¡nrJ�¡�)"%/�@3�I3/���5)+!#,/�P3�<JqqqC3�5)"�2&��#��+"*##�0*+&*��+,��,1�+��")�"� *�,��&)*"�!+3�©ª��~���|}������|������xyz{|}�~��|�|�����|����«¬<�C/�rrA8r J3�%""�����,!�3!)0�JB3JJ����BA� B��qqAABs��sr�¡*+6!-E�,/�¡3�<ABJqC3�@!��)*,�&"��+,�"!�1�+�0*3�w)*,�&"� *��!#�&�+0��+�"%*��+�"*,�D"�"*�3�|¢�®����̄�°�}|������<JC3�%""�����,!�3!)0�JB3JJ���AB rq J�JqtsJ�Br/�AB rq J�JqtsJ�B3�¡±*)-6±*/�=3/���n��++*#��/�@3�<ABAJC3�¡�))�*)��"!�"%*��1�#*1*+"�"�!+�!.�54��+�!)0�+�E�"�!+���L�+,�+0��.)!1���O*#�%���"-,'3�4+���¤3�x��}���|�¢������ª��²̈�ª�³���||�|�������|���{�}�������}�������������}|��}���<��3�s�BA8s�JJC3�¡!',/�O3/���e)�7.!),/�G3�<ABJAC3�e)�"�&�#�K-*�"�!+��.!)�6�0�,�"���w)! !&�"�!+��.!)���&-#"-)�#/�"*&%+!#!0�&�#/��+,��&%!#�)#'��%*+!1*+!+3���������|����¥���y�|}��|���̄�°�}|�����§²< C/�ssA8s�q3�%""�����,!�3!)0�JB3JBtB�JrsqJJtp3ABJA3s�tt�t�¡)�,01�+/�w3/���O� ��/�n3�<ABBrC3�:%�"�-�*�������!#�&'�&'&#*́�w#*+"'/��.�"%*���1����&#*�)3�~y����{|���µ�y���{����xyz{|}�~��|�|�����|�����«<rC/�qt8JBA3�%""�����,!�3!)0�JB3JB�s��>3J�s�(t BB3ABBr3BBr�A3;�,*�¡)-�>+/��3/�:�)+�*)/�=3/���I�+��*+/�=3�<ABAJC3�@%*��*)�#���+,���".�##��!.�*;�#��+�6#*�54��D")�"*0�*��.!)�*;�#��+�+0��#0!)�"%1�&�,*&���!+(1�$�+03��������������������|����y�����{�3�%""�����,!�3!)0�JB3JBJs�>30�K3ABAJ3JBJsss3�¶��}ª/�JBJsss3�¡-##!&$/�I3/��!-+0/�=3�=3/���:�+0/��3(L3�<ABABC3�5)"�2&��#��+"*##�0*+&*/�6-)*�-&)�"�&�.!)1/��+,�,��&)*"�!+��+��-6#�&��*) �&*3���������|���x�{|����«²/�J8Js3�%""�����,!�3!)0��JB3rArr���(ABBAAr�e�),-##!/�w3/���G�"&%�+/�F3�<ABJqC3�¡*�+0���Q&�"�E*+R��+�"%*��1�)"�&�"'������+,�,!7+�"%*��&�..!#,�!.��1�)"�&�"�E*+���)"�&���"�!+��+�O-6#�+/�4)*#�+,3����µ�y���{���̈<JC/�J8Jr3�%""�����,!�3!)0�JB3JBB���JB�Bt(BJt(qt� (t�e*+")*�.!)�w-6#�&�41��&"3�<ABJ�C3�®���|���|���y�·����̧�¹º»{��|�¢��ª��|�»�}�����~��|¼}|�{�����{{|¢��}���������������3�%""�����)*�!-)&*�3&*+")*.!)�-6#�&�1��&"3!)0��)!,-&"�!+��ABJ��Bq�O*�"�+�"�!+(�+$+!7+(54(�+,(0! *)+1*+"3�,.3�e%�""*)>**/�D3/�G%!)�+�/�D3/���G�E0�+/��3�<ABAJC3���)+*���+0�"%*��!"*+"��#�!.��)"�2&��#��+"*##�0*+&*�"!�L!�"*)�e�"�E*+�9���"��.�&"�!+��5+�*1��)�&�#��"-,'�!+�4+,��3��������������������|����y�����{���§¤§�«§3�%""�����,!�3!)0�JB3JBJs�>30�K3ABAJ3JBJsAJ�e%*+/�G3/���5�"�1-)"!/�@3�<ABJqC3�¡�))�*)��.!)�&)!7,�R����1��&"��+�e)!7,�!-)&*,��!#�&'1�$�+0���e� �&�,�"��! *)#!�,��+,�2#"*)�%�*)�)&%'�eFf:ODf�FePO�

¥½�����¾�����������½�¶|�y��}��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������



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

��
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�������b������B�������2���	�������}KrwIJI~jFUK\JN�A������/O/61��/0�6/9+������6PP0P�d

�� ���������������������������������



��������	
��������������	����������������	���������� !��������"����������"���#�����$����������������"����%�����������"����������&$����������'()*+,')*-.)-/(0123-45-6*-78��� 98:�;8<<�=!>9?��??<<@�AB88CBC��B<BBDC����������E����? F���������������������#����������"����������GH0*.*I34+3*(.J'()*-3KDC�C �=!>9?��??<<@��BDCBB<�?BBA:AB����L	��������E��"L����C ����%�����������"��������&$������&��9���&�����������"���������������&$����������'2I3+*.+M*,*3K?D�: 98<B:�=!>9?��CCB�@�&?D�:8<B:�����N	F����O������������?A ����������������P�#$����������&$���������������������������Q2M,*)R+.+S-0-.35-6*-7 �?��� 9�:8;�B��=!>9?��?�A�@?8<?B�C<���?A�?8<C8<<��������	=������=	���$��T	���������? ����%�����������"��������#�����������������������9������������������&�������P������������"�����U.3-4.+3*(.+,V(24.+,(WU.XW(40+3*(.R+.+S-0-.3:���&�� 9?��CAC�=!>9?��?�?:@Y��Y��#��"�����?�?��CAC=����������?: F���������#��"������9�������	���������������������������QZ*,(I(1ZKJ[-)Z.(,(SK�B�C 9�8D;�:A�=!>9?��?��<@�?CC8<�?D��???��\�&�Y��	E����������������������� F��������������#�����#�]������$���>9������"���#���]�������"��"���������������������"�̂ (6-4.0-.3U.W(40+3*(._2+43-4,KCB�� 9?�?:::�=!>9?��?�?:@Y�"�̀����?�?�?:::=�a�����	\������a���F&�����b���?: >���������������&$���������9����������������P���#&�&�����������"�����Q2M,*)GH0*.*I34+3*(.B8�? 9?8:;?::�=!>9?��????@�����?���B=���&��T�	=�P���
����������=����� =���"���"	���������"	�����������"����%�����������"�����������9�������#��� ���#������&$����������c2I*.-IId(4*e(.I:C�� 9��D;�?C�=!>9?��?�?:@Y�$&�������?B�??���8=�]�����f�����g����� h�������"���ih��������>��������#������"P���$�����""����V(24.+,(W/KM-4Q(,*)KD�C 9CC�;C8B�=!>9?��?�A�@�C<CAA<?������?AD:?:�=��>����C _2+,*3+3*6-j+3+G.+,KI*I�b�����9k�&����"��=!>9?��8C�8@B<A���C8?�8B<=Y�##���	���P����\���E&����������� k����#�������������������$�������"�������"����%�����������"����9���������������������#�>������"����V(24.+,(Wl24(1-+.Q2M,*)Q(,*)K�B�?? 9?<BB;?A�?�=!>9?��?�A�@?CD�?<:C��������B8BA<=P�����LT	�&"���b	>���"�����N	��������?B ����%����>������"������> 9�&���������������������������������"��"�������"��	������&������	����"����#����������	������������������U.3-4.+3*(.+,V(24.+,(WU.W(40+3*(.R+.+S-0-.3D<9?�?BB8�=!>9?��?�?:@Y��Y��#��"����?B��A����N""���E	��������=	a���������O	��������?< �>�&"������"���������9&���"��"��������������"�����������"��&$���������P����j-,(*33-/-.3-4W(4̂ (6-4.0-.3U.I*SZ3I������9@@PPP��������������@�������@���@����"���@&�@��������@CAC�m�>�&"������"���������@=gOm�>�&"������"������������#�N&�������������������?A /((4H*.+3-HQ,+.(.G43*n)*+,U.3-,,*S-.)-������9@@����&������&@��P�����@���@���&������#�i���m��oD:�?<�f������	=���&��T����=�P���
������ h�������������"������%�����������"���������9��&�����������������������l)(.(0*)G.+,KI*I+.HQ(,*)K:<9?<A;?B8�=!>9?��?�?:@Y�����������<���A

pqrsttuvwxwqyz {{



���������	
���������
�����	�������������	���	������������������������	����	��	����
��
��		����������� !���
��������
��"�	����#�$%&'&()%*'+,-.).+'/0&,)%-12�3145344��6��7��7�789:�	���������;��7�����<=���7;�>?@A+B@C+'/D&&E&FGH+,)I+I)J@K+I+*'+,-.).�L��"������	M�N��������
������6��7��;7329O147;;8�4��;3��	
<	P����:�Q��"R��S���	�T������T�N�"	U����
�������	
����N���
	�R��	������V�����
�����R�������"������������	�
���
������ ���	���� �����	
�0HD,)%W+'+B@(@'IX@J)@Y���3��3;75383��6��7��7�4�97;17O�31���7O�724432;��	
����"���	R��<S������Q��	� ���"������
#
�	�� ��T��
� ������� 	���	�!N�V�	������
��"�!!	�	�������������������	U�
�0HD,)%W+'+B@(@'IX@J)@Y�������75����6��7��7�4�97;17O�31��������O2��7���"
��� ���"����!��"����7;�>?@X@.Z&'.)J@[)I-\$'B+B)'B[&((H')I)@.I?]&HB?K+I+̂A(+]I_&J@]'+'%@�P�N�<	��̀ ��	#a���
���	�"�	TT��"Q	���	�b������������	������#���
�����	"�������R	
��������������	����	��	�� ��
����	
��	���"����R	���	����������������	����	��	������	
c_&J@]'(@'Id'F&](+I)&'GH+]I@],-;��7�717O��6��7��7�789:���e������7�717OP����
��bQ��"L���Vf	#	
L������������R��������
����� #������������	����	��	��"��������R	���	���A&%)+,A%)@'%@ [&(ZHI@] X@J)@Y ;�����;O;5277��6��7��77119�4O;;3O3��O4�7��P����
��b����	
�������M��"�b�	�������7O�T���#�����	��	����
	"�����"	�����R	���	������� 	�gV�����	����"h��"	���:<T�	"
�0]&%@@/)'B.&FI?@ijI?*''H+,d'I@]'+I)&'+,[&'F@]@'%@&'K)B)I+,_&J@]'(@'IX@.@+]%?�k	�g��<�kg�T�Q��825�17��6��7��77;2933�277��33�2�7OP����������"̀ 	�	�N���	������7�=��	������#�f�
<��"� 	=
	�!T������ �
��M����#�	��
���
�T��
	���"#����������l�
���	��� 	=�T�0&,)%-A%)@'%@.2;�1���7�3;2814O��6��7��7��19
77�11V���V�O;7;V#P��"���7O43�>?@>&&,.&F_&J@]'(@'I�L��"���Q��������m"�������=���6��7��7��19O14V7V3;OV7178OVOP��"����"Q���	��
Ph����1�b 	����
�!��R	���	����� 	"��������	�>?@>&&,.&F_&J@]'(@'I)'I?@K)B)I+,*B@�P���"
����
�S�
���
��<	�P���
 ��	��"k	�g��<�M��V���R	Q����������6��7��7��19O14V7V731V�872;V8P���	��Q ����;�S	#��"���"��"	R���������#����	�	����������
����	����U	
���V��	�	�������
�#�	
���"
	���"�	�	������� 	���	
�!�����#��
����	��� ���	�0&,)%-+'/A&%)@I-�3����7571��6��7��7�789�7;;OV;�32��;�1��3�V�P���	��Q����O���R	�����	��"	
������#�	���	
��"��	������������
�������V�	R	��	
�	"��"	��!�����#��
����	��� ���	��"�����#"	
����0&,)%-A%)@'%@.;��7��1354O��6��7��7��19
77�11V��OVO�1OV7P���	��Q���74�b ���##	��
�!�	
	��� �������#��
����	��
�C+'/D&&E&'0&,)%-n0]&%@..+'/_&J@]')'B����
�m"���"m����M�N��
 ����7;15784��6��7��;3319O14714;17;417����72P���	��Q��"��
 ��	S���7;�����	�����������N��������#�[&(Z+]+I)J@0&,)%-AIH/)@.�L��"���M�����R	Q��������=��71533��6��7��7�219O14773137;72;o�P���	��Q��"Q�< 	�:		����74�X&HI,@/B@C+'/D&&E&F0&,)%-K@.)B'�k	�g��<�f����	"�	�

pq rstuvwrxuvwyz{|}|~v{v���z�vx{����



���������	
���	�������������	��	���������������������������	�	
�����	���	�	���� �	�	����	����	��!"#$%&'()*+#&%,-'�.�/��0102!�34�0�!0�0.560//78/�9:������0028�������8;�	
6��		�	6<����:�=��������������>?������� ���	��	��	������!@A($%-(-%B,C,($-DE,F,(G&D0:�7��0���10�22!�34�0�!00��50�/7�9�9�:��..2���	���	�HI�?�JH<��� �K<H����!������������� �	�	������	�K�	�
������?����������L�����	�������	��!M#B,G)N,)-O)P#GN(-%#)@A(G-,G$'9��9��0�0/79!�34�0�!0�0.5Q!��>!����!0�0/79��	���	�H������H�����?��H����!�����R�S������������R��	
������T=����������������	�R��U4�	

������	8��V��W������	���	U48�?�����

������	8��V�	��	�� 8�	��	�!+#&%($+&%,)&,X#NYA-,GE,B%,Z/��0��/�21/79!�34�0�!00��5�27//979��72�002����������H �	���[H��������;H����!������\O](-&D̂_(-%#)($+-G(-,̀%,F#)\G-%a&%($O)-,$$%̀,)&,b\cAG#Y,()",GFY,&-%B,!�����
����	�J?R�������	�3�L�������<?����	d	��	!�34�0�!��.�592:2:0�?�He�?e�	
;�	�f���07������	���	3�3����K�	�����������	������������?����	�R���� �	�	��!O)P#GN(-%#)+'F-,NFgG#)-%,GF�0�9��.�:1.��!�34�0�!0���5�0��7.8�078�770�8/h�	��6Hh?K	���� �JHi���fH����!���09�d��	������	��������������� �	��	��	�������	��� �
�	���������?�	������	��	�������	��	
�	��	�� ����!++E_c$,&-G#)%&j#AG)($!�34�0�!�0975��	!��790.:h�������	
e�k��l�J���0��<�����	��� �	�	���	��?���8�� �����������������	��?��	���������!],F-cAG#Y,()"#$%-%&F99�0��01�0!�34�0�!0�2�5�0/��92�7�99:/�90h?�?���?IhH �	
�[�����	
��	���	�����0�=�����	�����������������������	�?������������L�����	�������	�������	���U4�=��	������ ��!+AF-(%)(m%$%-'09��0��0��7:!�34�0�!997�5�?09�00��7:h?���H��	V�	6�	
����������
k������n(-(+&%,)&,()*\O%)M#B,G)N,)-]D'"Am$%&+,&-#GoG̀()%F(-%#)F_,,*O)pC#AF,n(-(+&%,)&,()*\G-%a&%($O)-,$$%̀,)&,cqY,G-%F,rOFFA,j()A(G's!h?K����V���	
���?���k������U4�� �	�	���	����?R��������������������������	�������?������

������	8��V�	��	
�������������	��!t,$,&#NNA)%&(-%#)F"#$%&'//�.��0�07�.!�34�0�!0�0.5Q!������!����!0�07�.e�J����u����/�6��������	�>?������� �
����	������?��	���	����?����������������!g%,$*v,-D#*F0.�0��2:10�2!�34�0�!00��50:�:2��w�9�:7���e�fH;�	f�	
u��e����9���V�	��� �	�	��������������	������������L�����	�������	���	i��	�W�������� �	�	��!"Am$%&"#$%&'()*\*N%)%F-G(-%#)�����01�.!�34�0�!00��5�7:���.��90022��7��
�	��	
U���V�������U4�
�����	�	

���?���	�	�?R����
��	�������	������������������?�� ����	
�?�?����������	
�!M#B,G)N,)-O)P#GN(-%#)@A(G-,G$'/��/��0�0��/!�34�0�!0�0.5Q!��>!����!0�0��/����	�kH=�	��eHk�����
�eH����!������U4���	���	�K����	�����	���	?�?��������� ����	��
?��	�����R����	�?R����	������!"Am$%&v()(̀,N,)-E,B%,Z�������0190!�34�0�!0�2�50/�07�9�!����!��.979:������������7�=���	��	���	
�?R���������!"#$%&'xO)-,G),-0�0��01�0!�34�0�!����507/28/.2�!0��7

yz{|}}~����z�� ��



����������	
�����	��������������	������	��	�������� !"#$%&'(�))&��*�'+,�'&��-�*�����+(.
/�&('0���0�����0&��11���234�	��������	
4��	�5������6�7�8��������897�	��	���7��	7�8�7�����	��	���:#;<=>?!@!A%B%@"C%D=%E���/�*/�+,&����-�*�����(�.�/)���+)������/�'�'/�8��
�F3��	G���
��3������8�H3���7�������I����
���J�������8�	
�����	
�	��	���8��77�	����K9��8���	�����L8��7�	��77���	8��	���9�7�8��8����4�8��M���9��09��	���-�*���+��+&.��K���.�	'/���
��7���3H�70H��8��N��	
6��
�I�����������L8��7�	��77���	8��	�����	��	�*����	����8��	
����	�K�����
�OP>=!<O>=%@>%QPBR#"%$C%D=%E/����*�(�//+�+����+/���-�*�����)).�(�//+�+����+/�()�����3�����	
S�77�������)�����L8��7�	��77���	8�K��8���1�	�����8���	
�����	��	��TUVQ%@"WX%BP>$WYPDWZ@@PDW[!$D!$\]%@@%\̂O>VW_ PWT#A#U"WTUVQ%@"%$�������
*������
F�		�
J48���7����̀����	
I���	�� ������I��
�����
��K9�7�8�		������	�:#;<=>:%$aP$B!@>%!@\?!@!A%B%@"C%D=%E����*�,����-�*�����(�.�&+��&)'�������)(��&/�����7�3b
�7��		G�	
����G��������L	�	�
�����7���	�K�������	*����7��K����c9����	���������YPD%$@B%@"Z@aP$B!"=P@d#!$"%$<̂+'�/�*���+(&��-�*������'.̀���e�������'���������7�3��8��	��	�34��	��77N3���7�����+���97���	��	����	���9�7�8��8����:#;<=>?!@!A%B%@"C%D=%E������*�,�+��-�*�����(�.�/)���+)����+���+��&�����7�K6�	
H�9�������������L8��7�	��77���	8�8�9��7��J*8�	8�9���7�1����	3���������	�8�7������	3�	
��9���8�7���
J�	�����9�8��	����	�1����	�78��������J�	
L��9��K��0��	8��Z@aP$B!"=P@f?!@!A%B%@"&(�+�*��+/+/��-�*������'.̀�����������+/+/����7�K632�����F348���K���3���7�������b	�7�	���8�9��7������	�����	��	����	8���*����
J�K
������	�	��K��b���9��	��	�8�9�7������YPD%$@B%@"Z@aP$B!"=P@d#!$"%$<̂+��&�*���&�'��-�*������'.̀���e���������&�'�������02�	
���	�3F��	��77�3g�J��	��6�7��	h3���7���������	�8�9�7��������	�7����	���	�c9�����	�����	�iP#$@!<Paj@D=$P@B%@"!<:P<=>̂!@\:<!@@=@A���'�*)�(,)++��-�*�����(�.�&�+��(M�������')�&�&��77���	�F�	
5�������F�������6��8�����	���9�7�8J*�
��	���������9��8���K����8��	�7���	�	��OOC j<%>"$P@=>iP#$@!<+/��-�*�����+�.���	�+/'/��+G����4����&�I��
���7�9��	�38��	��3�	
���	�K�������	�K��	�����	��	K�������	4J��������4�*�8�	��	��	�7J����K����87��9�7����
�	���	����	
�������	�̀���	�7��Z@"%$@!k"=P@!<iP#$@!<PaZ@aP$B!"=P@?!@!A%B%@"�&�&�*//�,/&)��-�*������'.̀��̀�	K��������&��'���+G����		-3H�������F�	
4���	���������bc97���	�����L8��7�	��77���	8��
�9���	�	9�7�8����	�1����	�*�8��9�������8������
J�:#;<=>?!@!A%B%@"C%D=%E������*�,�(��-�*�����(�.�/)���+)��������/('(&-�������
���	
H�7�	8b������G����	�7����������K����L8��7�	��77���	8�
��8������*�J��3���9��	���3�	
��7����	����	����b���9��	9�7�8J�c9�8�����	��QPBR#"%$&+����*&+,'���-�*�������.���������������6�9�
�9��7��I�	
�����7��
��h������l���
������	��	��97�	�	���L�7
�K����L8��7�	��77���	8�m�	*�����7��
��h3��	�����	
4���	������
��3:$P>%%\=@AUPa"V%no"V

pq rstuvwrxuvwyz{|}|~v{v���z�vx{����



������������	
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PQRSTUVWXYZ[\]Ẑ\_[Z̀a[̂bcbdb[̂efWXYZ[\]Ẑ\_[Z̀a[̂bcbdb[̂e gahijag kl\̀dZ[dmZn\̀opXbd\ĉ\qbgoêbn anrbXgcX\ŝWXYZ[\]Ẑ\_[Z̀Xbe_tXcbeZ[dut[d\[Y gtuu\c\b[̂rt̂l\Ylc_ê_udbqb̀_sbXè\n\̂sX_YXbeefmt[d\[Yl̂X_tYlvtX_sbZ[w[\_[rtdYb̂ gtuu\c\b[̂ _̂dbqb̀_sZ[dZd_ŝl̂beoêbnfxt̂ Z̀cy_uêZuuXbe_tXcbe\[cXbZebd̂\nb gsbc\u\crtdYb̂u_X\[[_qẐ\_[ez\̂lebXq\cbsX_q\dbX{|brcZê}ihXbe_tXcbe glZXbdih~Xbe_tXcbeZ[dcZsZr\̀\̂\be ihXbe_tXcbeZ[dcZsZr\̀\̂\beelZXbd_XsXbeb[̂\[~l_teb ihXbe_tXcbe_t̂e_tXcbdv[dtebXsZX̂\c\sẐ\_[ pZX̂\Z̀̀o k̀_ebc_̀̀Zr_XẐ\_[roY\q\[Ynt̀̂\s̀bsXbeb[̂Ẑ\_[e k̀_ebc_̀̀Zr_XẐ\_[\[̂bê\[YZ[ds\̀_̂\[YhXZ\[\[Y pX_q\dbd̂_b[Zr̀b̂Xtê\[l̂beoêbn �_X̂Z\[\[Y_[̂lbteb_ûlbeoêbn �_X̂Z\[\[Y�Z[ZYbnb[̂etss_X̂ gcbŝ\cZ̀Ẑu\Xê p_e\̂\qb ��aWXYZ[\]Ẑ\_[Z̀ct̀̂tXb i[[_qẐ\qb�bZYbX̂_d_n_Xbz\̂l̀bee p_e\̂\qb̂_zZXd̂bcl[_̀_YoZ[d\[[_qẐ\_[ p_e\̂\qb̂_zZXd̂bcl[_̀_Yo_̂\nsX_qbZccbeê_\[u_XnẐ\_[u_Xc\̂\]b[eZ[dnZy\[YY_qbX[nb[̂_sb[i[cb[̂\qbe �_u\[Z[c\Z̀XbzZXde�\[\̂\Ẑ\_[_t̂_usbXe_[Z̀\[̂bXbê �_u\[Z[c\Z̀XbzZXde�\[\̂\Ẑ\_[_t̂_usbXe_[Z̀\[̂bXbê �_u\[Z[c\Z̀XbzZXde
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LMNOPQRSTTUVWXYUTZTX[\[][TX̂_STTUVWXYUTZTX[\[][TX̂ Z̀aSbZ̀ cd[]Y\XYV[̀ êX[f Zfg[d̀\dYhXc[d\[YV[]iWjk[ iWjkWgj[W]]YXYUTXUlUdmfUd[[nn[\XYV[je iWjkWgj[\UTXdYgkXYUTXUk̂hhUdX̂XWnn iWjkWgj[ŴYXd[]k\[̂lUdmgkd][ToUfhWXYgYjYXelYXpUdqWTYrWXYUTWjVWjk[̂ STjYT[lYXpUdqWTYrWXYUTWjVWjk[̂XU]UfUd[lYXpj[̂^ SfhdUV[f[TX̂UnnY[j]YT̂h[\XYUTYTjYT[lYXpUdqWTYrWXYUTWjXŴm̂ sYX̂UdqWTYrWXYUTWjVWjk[UnYT\jk̂YV[T[̂ ÛnhkgjY\[̂dVY\[̂tŴ[Unû[ vWXWVŶkWjYrWXYUTUnd[̂kjX̂fWm[̂Xp[̂êX[f[ŴeXUk̂[ vWXWVŶkWjYrWXYUT̂Und[̂kjX̂fWm[Xp[̂êX[f[ŴeXUk̂[ X̀dUTq\UjjWgUdWXYUTlYXp[T]k̂[d̂XU[T̂kd[[Ŵ[Unk̂[[̀\kdYXeWT]hdYVW\e\UT\[dT̂ wU [̂T̂YXYV[]WXWk̂[]x̂UTU [̂\kdYXeUdhdYVW\e\UT\[dT̂ wU [̂T̂YXYV[]WXWk̂[]x̂UTU[̂\kdYXeUdhdYVW\e\UT\[dT̂ wUhdYVW\e\UT\[dT̂xŴYXd[qWd]hkgjY\f[[XYTq̂LMNOPyRZdXYnY\YWjSTX[jjYq[T\[ZTX[\[][TX̂_ZSZTX[\[][TX̂ Z̀aSbZ̀ opYj]WT]sWfYjecd[]Y\XYV[̀ êX[f Zfg[d̀\dYhXzYqp{|kWjYXe]WXW zYqp{|kWjYXe]WXWXU][V[jUhfU][jWT]q[Xk̂[Wgj[d[̂kjX̂ zYqp{|kWjYXe]WXWXU][V[jUhfU][jWT]q[Xk̂[Wgj[d[̂kjX̂ }V[d~x���pdUnpYqp{|kWjYXeWk]YUWT]XdWT̂\dYhXYUT]WXWXUXdWYTXp[fU][j�WYTX[TWT\[Un]WXW �UdmXU[T̂kd[]WXW|kWjYXendUfoUh[dTY\k̂ �UdmnUd]WXWfWYTX[TWT\[XU[T̂kd[pYqp{|kWjYXeYThkX̂WT]UkXhkX̂ oUTXYTkUk̂]WXWfWYTX[TWT\[XUYfhdUV[Xp[̂êX[fvWXŴpWdYTq ckgjY\̂[\XUd]WXWndUf]Ynn[d[TXUdqWTYrWXYUT̂p̂Wd[]lYXphdYVWX[hWdXT[d̂ vYnn[d[TX]WXWndUfhkgjY\UdqWTYrWXYUT̂d[|kYd[] Zk]YU]WXWqWYT[]lYXph[dfŶ̂YUTndUfhkgjY\UdqWTYrWXYUT̂WT]k̂[]geWhdYVWX[UdqWTYrWXYUTvWXW{]dYV[T[̂dVY\[̂[\ÛêX[f vYnn[d[TXnUdf̂ Un]WXW�\WhWgYjYXY[̂WVWYjWgj[YTXp[jU\Wj[TVYdUTf[TX vYnn[d[TXnUdf̂ Un]WXW�\WhWgYjYXY[̂WVWYjWgj[YTXp[UdqWTYrWXYUT ZVWYjWgYjYXeUnhkgjY\]WXW�\WhWgYjYXY[̂nUdWTWjêŶndUfhdYVWX[̂[\XUd\UTXdYgkX[]XUXp[][V[jUhf[TXUnZŜêX[f
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789:;<�=>�?@A<BC<D�<EE<BCF�GE�HI�A<;�AGJ8BK�F<BCG;�LM�NOPNQRSTPU�VWXYVZ[�\]̂�_̀ab̂̀ ĉded_fc�fg�hid_g_j_eb�kcd̂bb_l̂cĵ�d̂j]cfbfl_̂m�n_d]_c�d]̂�aopb_j�m̂jdfi�_m�ie_m_cl�lîed�_cd̂îmd�èfcl�afb_jq�̀er̂ims�t]̂c�_̀ab̂̀ ĉd̂u�jfiîjdbqv�hkwd̂j]cfbfl_̂m�eî�epb̂�df�_̀aifx̂�ŷ_md_cl�filec_med_fceb�aiejd_ĵm�ecu�jîed̂�ĉn�jeaep_b_d_̂m�df�mfbx̂�mf̀ �̂fg�mfj_̂dqzm�̀fmd�aîmm_cl�_mmôms��{&#0$)&�#!/&�!-�)3&� 3(11&"2&#�-!'�0|+1$ �!'2("$4()$!"#�)!�(%!0)�"&}�)& 3"!1!2$&#*�/(",�$"#)$)|)$!"#�('&�(1'&(%,�|#$"2�~')$� $(1��")&11$2&" &6��"�)3$#�0(0&'*�(��'#)�1("%# (0$"2�(�&/0)�3(#�+&&"�%!"&�$"�!'%&'�)!�%$# !�&'�3!}�0|+1$ �(%/$"$#)'()$!"#�('&� |''&")1,�|#$"2�)3$#�)& 3"!1!2,6���(#&%�!"�&.01!'()!',�("(1,#$#�("%�%&#��'&#&(' 3*����%$�&'&")�~��$/01&/&")()$!"#�( '!##��|'!0&("� !|")'$&#�3(�&�+&&"�$%&")$�&%6��3$1&�#!/&� !|")'$&#� 1&('1,�3(�&�/!'&�~��$/01&/&")()$!"#�)3("�!)3&'#*�$)�$#�1$�&1,�)3()�!|'�/(00$"2�$#�1$/$)&%�%|&�)!�|"%&''&0!')$"2�!-�$/01&/&")()$!"#�!"1$"&6��|)|'&�$)&'()$!"#�!-�)3&�1("%# (0$"2�&.&' $#&�}$11�+&�1$�&1,�)!�$" 1|%&�/!'&�$"$)$()$�&#�!-�~')$� $(1��")&11$2&" &�$"�)3&��|'!0&("�0|+1$ �#& )!'6���|''&")1,*�!|'�0'&1$/$"(',�("(1,#$#�$"%$ ()&#�)3()�~��)& 3"!1!2$&#�|#&%�)3&�/!#)�( '!##��|'!0&("�0|+1$ �(%/$"$#)'()$!"#�('&��()|'(1��("2|(2&��'! &##$"2�)& 3"!1!2$&#�("%��(�&'"��& !2"$)$!"�)& 3"!1!2$&#6��| 3�����(001$ ()$!"#� !|1%�&$)3&'�+&��3()+!)#�!'�(|)!/()$ �)'("#1()$!"�)!!1#�)!�0'!�$%&�2!�&'"/&")(1�$"-!'/()$!"�$"�%$�&'&")�1("2|(2&#6��$�&}$#&*��(�&'"��& !2"$)$!"�)& 3"!1!2$&#�(11!}�2!�&'"/&")#�)!�0'&%$ )�&�&")#�+(#&%�!"��('$!|#�("%�"|/&'!|#�%()(�)3&,�3(�&� !11& )&%6��!#)�!-�)3&�~��(%!0)$!"#�#&&/�)!�)(�&�01( &�$"�)3&���&"&'(1��|+1$ ��&'�$ &#��%!/($"�'()3&'�)3("�$"�!)3&'�0!1$ ,�#& )!'#6��$#�}(#�#!/&3!}�|"&.0& )&%�%|&�)!�)3&�2&"&'(1�0!#$)$�&� 1($/�!"�)3&�0'!/$#&�!-�~��$"�)3&�3&(1)3�#& )!'�-!'�$"#)(" &6��"�)3$#� (#&*�$)� !|1%�

+&�0!##$+1&�)3()�!'2("$#()$!"#�!0&'()$"2�$"�)3&�3&(1)3�%!/($"�%!�3(�&� (0(+$1$)$&#�("%�'&#!|' &#�)!�$/01&/&")�~�*�+|)�)3()�)3&�0|+1$ �!'2("$4()$!"#�!0&'()$"2�$"�)3$#�%!/($"�()�0!1$ ,�1&�&1�3(�&�,&)�)!�( �|$'&�)3&#&�'&#!|' &#�("%�!'�&.0&')$#&6���3$1&�)3&�0!)&")$(1�!-�~')$� $(1��")&11$2&" &�3(#�+&&"�/&")$!"&%�)!�+&�+'!(%�("%�%$�&'#&*�!�&'$"2�/(",�%$�&'&")�0!##$+$1$)$&#�-!'� 3("2$"2�3!}�0|+1$ �!'2("$4()$!"#�-|" )$!"�("%�%&1$�&'�#&'�$ &#*�("�(##&##/&")�!-�)3&�0'!�& )5#�($/#�)&"%�)!�-(�!|'�)3()�/!#)�!-�)3&�~��$"$)$()$�&#�('&�($/&%�}$)3��� $&" ,�2!(1#�$"�/$"%6��"1,�1$/$)&%�(/!|")#�!-�~��0'!�& )#�('&�($/&%�()�$/0'!�$"2��" 1|#$!"�!-�#&'�$ &�%&1$�&',�("%�&�&"�-&}&'�('&�|#$"2�~��)!!1#�)!�/(�&�)3&�!'2("$#()$!"�/!'&�!0&"�)!�)3&�0|+1$ 6���$#�#3!}#�)3&�2&"&'(1�)&"%&" ,�)!�|#&�)& 3"!1!2$&#�$"�)3&�2!�&'"/&")�)!�$/0'!�&�!'2("$#()$!"(1�&�& )$�&"&##�("%�&� $&" ,*�}$)3!|)�)(�$"2�$")!�(  !|")�3!}�)3&#&�)& 3"!1!2$&#� !|1%�0'!�$%&�(�&"|&#�-!'�$" '&(#$"2� !11(+!'()$!"�!'�$" 1|#$!"�!-�%$�&'&")�#)(�&3!1%&'#�("%� $)$4&"#6���|')3&'/!'&*�/!#)�!-�)3&�~��$"$)$()$�&#�('&�&.0& )&%�)!�0'!�$%&�(�0!#$)$�&� !")'$+|)$!"�!"�)3&�(%/$"$#)'()$!"�$)#&1-*�}3$1&�1$/$)&%�(/!|")�!-�0'!�& )#�%$'& )1,�/&")$!"�#!/&�-!'/�!-�#! $(1��(1|&�}3$ 3�2&)#�$/0'!�&%�%|&�)!�)3&�(001$ ()$!"�!-�)3&�)& 3"!1!2,6��)�$#�#)$11�("�!0&"��|&#)$!"�}3&)3&'�)3&�0'!�& )#�3(�&�( 3$&�&%�)3&$'�!+�& )$�&#�("%�}3$ 3�|"&.0& )&%�&�& )#�~��$/01&/&")()$!"#�3(�&�+'!|23)6��"�-( )*�1$�1&�$#�#)$11��"!}"�(+!|)�)3&�%$#'|0)$�&�&�& )�!-�~��("%�}3&)3&'�~��)& 3"!1!2$&#�('&� (0(+1&�!-� 3("2$"2�)3&�}(,�0|+1$ �#&'�$ &#�('&�%&1$�&'&%�!'�&�&"�3!}�)3&�0|+1$ �#& )!'�}!'�#�(#�(�}3!1&6��$#�'&#&(' 3�%!&#�#|22&#)�)3()�)3&'&�/$23)�+&�0!1$ ,�%!/($"�#0& $� �-( )!'#�}3$ 3�/$23)�(�& )�)3&�|0)(�&�!-�~��)& 3"!1!2$&#�}$)3$"�0|+1$ �!'2("$4()$!"#6�~#�!-�"!}*�$)�$#�#)$11�|" 1&('�}3()�)3&#&�-( )!'#�/$23)�+&6��"�(%%$)$!"*� &')($"�~��),0&#�#&&/�)!�+&�/!'&�1$�&1,�)!�+&�$/01&/&")&%�$"�)3&�0|+1$ �#& )!'�)3("�!)3&'#6��!'&�'&#&(' 3�#3!|1%�#3&%�(�1$23)�!"�}3,� &')($"�~��),0&#�('&�|#&%�/!'&�)3("�!)3&'#6��~#�)3$#�1("%# (0$"2�&.&' $#&�$#�#)$11�1$/$)&%�}$)3�!"1,���� (#&#*�-|)|'&�$)&'()$!"#�!-�)3&�&.&' $#&�('&�'&�|$'&%�)!� !11& )�-|')3&'�%()(�("%�0'!�$%&�/!'&�$"�%&0)3�$"#$23)#6��"�0(')$ |1('*�(�/!'&�"|(" &%�("%� 1&('�("(1,#$#�!-�)3&�%$�&'&")�~��),0&#�/$23)�(11!}�(�/!'&�)3!'!|23�("(1,#$#�!"�)3&�%$�&'&")�~��)& 3"!1!2$&#�$"�|#&*�}3$1&�(�&")$!"(1�%()(� !11& )$!"�/&)3!%#�/$23)�$" '&(#&�)3&�(/!|")�!-�~��$/01&/&")()$!"#� |''&")1,�$"�|#&�}$)3$"��|'!0&6��&�%()(� !11& )$!"�)3'!|23�!"1$"&�%&#��'&#&(' 3�&"(+1&%�$"�-( )�!"1,�(��'#)�21(" &�!-�)3&� |''&")�|#&�!-�~�*�+|)�$#�1$�&1,�)!�#|�&'�-'!/�$" !/01&)&�%()(�(#�"!)�(11�~��$/01&/&")()$!"#�('&�%&# '$+&%�!"1$"&�!'�('&�%&# '$+&%�$"�1("2|(2&#�(  &##$+1&�)!�)3&�'&#&(' 3&'#6��{&#0$)&�)3&#&�1$/$)()$!"#*�)3$#�0(0&'�0'!�$%&#�(��'#)�("%�|"$�|&�!'$2$"(1�!�&'�$&}�!"�)3&� |''&")�|#&�!-�~��}$)3$"�2!�&'"/&")(1�!'2("$#()$!"#�$"��|'!0&6��$#�}$11�+&��(1|(+1&� !")'$+|)$!"�-!'�!)3&'�'&#&(' 3&'#�)!�2($"�(�+&�&'�|"%&'#)("%$"2�!-�)3&� |''&")�|#&�("%�&�& )#�!-�~')$� $(1��")&11$2&" &�(#�/!#)�!-�)3&� |''&")�%! |/&")#�)&"%#�)!�/&")$!"�!"1,�(�1$/$)&%�"|/+&'�!-�+&#)�0'( )$ &#�!'�%&# '$+&�0!)&")$(1� (#&#*�}$)3!|)�(",�0'!!-�!-�$)#�&.$#)&" &6��~)�)3&�#(/&�)$/&*�("%�$"�1$"&�}$)3�)3&�'()$!"(1&�!-�)3&�'&#&(' 3�|"%&'0$""$"2�)3$#��'#)�&.01!'()!',�("(1,#$#*�)3$#�/(00$"2�!-� (#&#�#&'�&#�)!�0'!�$%&�$"0|)�)!�#)'| )|'$"2�)3&�0!1$ ,�'&�$&}�)3()�$#�

� �� �� ��� ¡ ¢£ ¤£¥¢¥¦§£�̈¡¡©§ª«¤¬£©®§¥¢¤¢̄§ª¥¢¦ ¢®©°�±ª¥® £®§¥¢² ¢ ª©°�±³°§£�́ ª̄§£ «µ ©°®¶·̧¹º»¼½�¾¼¿À±³°§£�Áª¬ ª�©¢¬�́©¡ ®Â¥́£§©°�±ª¥® £®§¥¢ÃÄÅÆÇÈÆÉ�ÆÊÊÆÇÈË�ÌÊ�ÍÎ
Ï¦Ðª¥̄ ¬�±³°§£�́ ª̄§£ « Ï¦Ðª¥̄ ¬�̈¬¦§¢§«®ª©®§¥¢Ï¦Ðª¥̄ ¬�́¥£§©°�Ñ©° 

ÒÓ



�����������	
������������������������������������������������������������������ 
������� � !��"#�$�%��������� � !�	�����!���������

�

&'(()*+,-�.)/*0�&1*2'&+)2�34�53(+�16�+7)�8'(15)3*�91::/44/1*;4�<=>?3+&7@A�B/4�/4�+7)�:1*/+1(/*0�:)&73*/4:4�4)+�'5�.-�+7)�8'(15)3*�91::/44/1*;4�C1/*+�D)4)3(&7�9)*+()�/*�&1,,3.1(3+/1*�E/+7�1+7)(�4)(F/&)4�16�+7)�91::/44/1*�3*2�()4)3(&7�&)*+()4G�+1�5(1F/2)�4&/)*+/H&�4'551(+�+1�344)44�+7)�/:5,):)*+3+/1*�16�+7)�911(2/*3+)2�<&+/1*�I,3*�1*�<=�J32)�/*�8'(15)G�3215+)2�.-�8K�J):.)(�L+3+)4�/*�M)&):.)(�NOPQ�3*2�&'(()*+,-�'*2)(�2)F),15:)*+A��=*�53(+/&',3(G�34�53(+�16�+7)�<=>?3+&7G�E7/&7�734�.))*�)4+3.,/47)2�/*�C3*'3(-�NOPR�+1�:1*/+1(�+7)�8'(15)3*�&353&/+-�/*�<(+/H&/3,�=*+),,/0)*&)G�+7)�4+3+'4�16�+)&7*1,10-�3*2�/+4�'5+3S)�/*�+7)�8'(15)3*�)&1*1:-�3*2�41&/)+-G�3�45)&/H&�3&+/F/+-�/4�2)F1+)2�+1�5(1F/2)�3*�1F)(F/)E�3*2�3*3,-4/4�16�+7)�'4)�3*2�/:53&+�16�<=�/*�5'.,/&�4)(F/&)4A��B/4�/*&,'2)4�03+7)(/*0�/*61(:3+/1*�1*�3,,�8K�J):.)(�L+3+)4;�/*/+/3+/F)4�1*�+7)�'4)�16�<=�/*�5'.,/&�4)(F/&)4�3*2�2)F),15/*0�3�:)+7121,10-�+1�/2)*+/6-�(/4S4�3*2�1551(+'*/+/)4G�2(/F)(4�3*2�.3((/)(4�16�+7)�'4)�<=�/*�5'.,/&�4)(F/&)�5(1F/4/1*A��T'+'()�()4)3(&7�E/,,�+7'4�5(1F/2)�3�:1()�&1:5()7)*4/F)�1F)(F/)E�16�+7)�'4)�3*2�322)2�F3,')�16�<=�+11,4�4'551(+/*0�5'.,/&�4)(F/&)�2),/F)(-�.-�,11S/*0�3+�+7)�:14+�(),)F3*+�)U3:5,)4�/*�5(/1(/+/V)2�5'.,/&�4)(F/&)4A�W34)2�1*�+7)�()4',+4�16�+7)�3*3,-4/4G�()&1::)*23+/1*4�1*�+7)�E3-�61(E3(2�61(�6'(+7)(�2)F),15:)*+�16�<=>.34)2�4-4+):4�3*2�41,'+/1*4�/*�01F)(*:)*+�E/,,�.)�1'+,/*)2�+1�5(1F/2)�/*4/07+4�3*2�3�5144/.,)�(132:35�61(�3&&),)(3+/*0�3215+/1*�16�<=�/*�+7)�5'.,/&�4)&+1(G�3*2�/+4�/:53&+�1*�41&/)+-�3+�,3(0)A��XYZ[\] _̂̀ ab_[cd�efgh�ijikl�mknkogpkq�ro�lkhkjlsf�srnqtspkq�mu�pfk�vtlrikjn�wrxxghhgrnyh�zrgnp�{khkjlsf�wknplk�jh�ijlp�ro�pfk�|}�~|ew��ejh�������hk�jnq�gxijsp�ro�|}�gn�itm�gs�hkl�gskh���̀dŶ X�b_��efk��gk�h�k�ilkhhkq�gn�pfgh�jlpgs�k�jlk�itlk�u�pfrhk�ro�pfk�jtpfrlh�jnq�xju�nrp�mk�lk�jlqkq�jh�hpjpgn��pfk�roogsgj��irhgpgrn�ro�pfk�vtlrikjn�wrxxghhgrn�����������������8'(15)3*�91::/44/1*G��911(2/*3+)2�I,3*�1*�<(+/6/&/3,�=*+),,/0)*&)G��vtlrikjn�wrxxghhgrn���lthhk�h��@������@��|��|nnrng������kns�tl������klpr�qg������k�gikplk�������k��ljpr��w���kg rr��v���klnjnqk��¡jsgjh��v���rxk���¡��}��khgjh�����ztn��k�gp���¡��¢£ik��wrmr�����¡jlpknh��¤��¥jhsgxknpr��¤��¥jpg�g��|���r��rlj��}��¤jnsfk���¤��er�jn��}��etrxg�jnq�¢��¦khngs�|�t k�gs��|lpgogsgj��}npk��g�knsk�§�|�vtlrikjn��klhikspg�k��¡��wlj��gj��vq���¢t�kxmrtl�̈��tm�gsjpgrnh�©oogsk��@������ª��«A�J)7(G��<(+/6/&/3,�=*+),,/0)*&)�61(�9/+/V)*�L)(F/&)4�3*2�¬1F)(*:)*+�|lpgogsgj��}npk��g�knsk�orl�wg+/V)*�L)(F/&)4�3*2�¬1F)(*:)*+G��NOPA��®��L+3*61(2�K*/F)(4/+-G��<(+/6/&/3,�=*+),,/0)*&)�3*2�̄/6)�/*�NO°OG��NOP±A��²��M3*37)(�CAG��³7)�+7()3+�16�3,01&(3&-́�()3,/+-G�()4/4+3*&)�3*2�3&&1::123+/1*A�G�@µ¶ª·��@®²§N±QAG��I7/,14157-�̧�³)&7*1,10-G�55A�N¹º§@����@���������vtlrik3*�91::/44/1*G��<(+/6/&/3,�=*+),,/0)*&)�61(�8'(15)G��W('44),4G�NOPQA��»������tn�kj�u�����¡jl�kpph��¤���jhpr��jnq�z��egn��kl��¥k��itm�gs�xjnj�kxknp�gh�qkjq�§�¢rn���g�k�qg�gpj�§klj��r�klnjnsk��@���������<A�L3F1,2),,/G�9A�91230*1*)�3*2�¬A�J/4'(3&3G��8U5,3/*/*0�+7)�)¬r�klnxknp�53(321UG��NOP°A� �@�fppiḧ¼¼ks�ktlrij�kt¼�nr��kq�k®ir�gsu¼jg§�jpsf½kn��
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����

�����	��	
���	��
	���������������������������� !�"!#�!#$�#%�&&!'(!"��)��)"�)*+����'�����!'",�!��%���(�-!�'*!'����(�').��)�'"���!�'���"�,#/�)'���")�,��)�'�0%!�!��%!$���!�'����1&!����"%��!��!&!-�'��)'2��*��)�'��1�,��%�0���"+!#)2)#��&(��)�%*����34�"$"�!*�2,'#�)�'"�)2��!5,!"�! ��4'��%!�(,) !&)'!"�2��*��%!�6')�! �7)'( �*��' ��%!�8!�%!�&�' "�"+!#)2)#�(,) �'#!�)"�()-!'��'�%�0����!'",�!�",22)#)!'�� �#,*!'���)�'��' ����'"+��!'#$��2�34�"$"�!*"��3'��  )�)�'�&�0�$���� ���%)"���"�%)(%&)(%�! �1$�9:��,'!)"��' �;�� *�'�����<�����=��>�	���?>��=	
���
�@��
=�	�=��	
�A	���BA���
��>��C����
�	
��>�?�==�
���D��������A���D���������=E�D���@>�	��
��=E��A��
��
�=E���
=�	�=���=����
=�DF�	
��?	�G��>��D���>	��	����
�	����A?
=�	��=�	�����=���	
���A��BA
=�F�@H��
G�
�I��������A��>��C����
��=���?	
���=E	=����������>���A���=��=E���C�
?
=���>JKLM��NO�����)'�&&$���%!�!�)"��%!�#%�&&!'(!��2�+��#,�!*!'��"��,#�,�!��4'�P"��')����%!�#%)!2� �����22)#!��%�"�#�!��! ���"��' �� ).! ��!*+&��!�0)�%��##�*+�'$)'(�5,!"�)�''�)�!"��%���#�'�1!�,"! �1$���(�').��)�'"�����) ��%!*�)'��%!�+��#,�!*!'��+��#!""��4'�!�-)!0!!"�PP������' �PP���Q�1��%�'��! ��%����%)"�(,) �'#!��' �"��,#�,�!�0�"�%!&+2,&�2����%!)����(�').��)�'"�)'��%!�+��#,�!*!'��+��#!""���,#%��!*+&��!"��' �"��,#�,�! � �#,*!'�"�0!�!�'����!� )&$��++��!'��)'��%!���%!��"�, )! �#�,'��)!"����3'��-!�-)!0��2��%!"!�#%�&&!'(!"���' �"�*!�"�&,�)�'"��#�'�1!�2�,' �)'��%!�R�1&!�1!&�0S�TUVWX�Y�Z[\]̂[X_X̀a�Z[\]Xbb�cdUWWX̀eXb�fghiijklj� mnoihkhpqrk� struvtjwjkp�otrujxx�xphlj� yrivpqrkx� yrvtujzx{�struvtjwjkp�strujxx�fghiijkljx�|��/!��/'�0&! (!� R%!�!� )"�/'�0&! (!��1�,���%!�"���!��2��%!������' �0%���#,��!'�&$�)"����)"�'���+�"")1&!�)'��%!�*��/!����"�0!&&��"�#���!#���' ��!&!-�'��+�)#)'(�
�!�")1)&)�$��""!""*!'�� ���P'(�(!�)'�*��/!���!"!��#%����,' !�"��' ��%!�"���!��2��%!����� �' �0%!�%!�����'�����"+!#)2)#�+��}!#��)"�2!�")1&!�� P"��')���6')�! �7)'( �*�

R�� !�"!#�!#$� R%!�!� )"� �'�,' !�"��' )'(��1�,��0%���0'"��%!� )'�!&&!#�,�&�+��+!��$��2��%!�+��#,�! �"$"�!*�� 4*+&!*!'���)�'��' ���(�').��)�'��2�+��#,�!*!'�� ��� 4'#&, !� "+!#)2)#��!(,&��)�'"�0)�%)'��%!�+��#,�!*!'���'���� !�"!#�!#$��' �)'�!&&!#�,�&�+��+!��$��)(%�"������P'",�!��%���+��+!�� �#,*!'���)�'� )"�+��-) ! ��' �*�' ��! �)'�+��#,�!*!'�� �#,*!'�"��
8!�%!�&�' "��6')�! �7)'( �*�



����

��������	��
�� ���������������������	�������������������������� ��������������������	�����	�����	���	
����������	� �����������	���� ����	������	����������������	������������������� ����������	������������������������	������������������������ ����	����!�������	
�����������"	���
�#�	�
�������������� $��������������������������������������������	��������	������ ��������������������������	
�����	
� �������	��
�
���	
� ����������%������	�������
������	�����	��	
�����	�&����	�������������	�� ��� '������ ���	
��
����������	����������������	�������	�����	����	
�����
���� ��� �����������	����� ����	���

��()*)�+,)--./0.1�$�������	
����������������	��������������������
����
�����	�����������������������������	�	����� 	���������	
��	��������������	��������������������	���������
��
��������������
�����	������������	�� �������	������	�	���������2��������	���������3��4�5�	���
������������	��
�
����������������
���	����	��� ���������
����� ����	��	�����	�&�
� ����	
��� ������
���������
���������
�������	�������
�����	���������������������
�������
���������	����	���	������������	����

����	�������	�����������	�����������������6�789:;�9<=9�>?@ABCD�?E8D@E:F:796�=7;�D879E=D96�F@69�D879=C7G�G�G�9<:�?E8HC;:EI6�8ABCJ=9C87�98�=66CJ7�K;=9=L�98�69=9:�=@9<8EC9C:6I�MN8H:E7F:79�8O�P:EAC=Q�5R�ST��$����� ��	�������������
���������	�	����	
�
����� 	������������������������������������	�����	������������������������������������	���	
������	�	��������	������	�����������
������	����
������	�����
�����������������������������	����2����
��	��������	���������
��
��3����
�	��
����������������������������� ����������������������������������� �����������
����	��
�
�����������������������������������2������$��������	
������"	���
�#�	�
������
���	�������	�����������	
�
���������������
����%��������	
������������������������	����	
����������	
�����	
������������������������
�����������������������������
�����������	�����	�������	�&����	����	��	������	�
����
����������	�� ��������������
�������������	
����������������:U?:E96�98�:U?B8E:�9<:�8EJ=7CV=9C87I6�=H=CB=AB:�;=9=�=7;�?89:79C=B�WX�@6:��������$�������	
��������������
����
���������������������	����	��������������
������������������	
������
�
�
���	���������������	�����������$����������� �������������
�������	���������	������	������ �������������"	���
�#�	�
����	
�����	�����YZ[\]�̂�_Z̀Z�abZ\\]cd]e��+,)--./0.� fgh-)/)*ij/� kljmnl.o./*�hljm.11�1*)0.� pj-n*ij/1� pjnlm.q1r��()*)�+,)--./0.1�s����������������� t���	������
������%����
����������� ��������������������	�� ���'�	
����	����
����������������� ��������	�� ����	�����"	���
�



����

������	
����������������������� ������������ 	������������	������
����	�����������������������������������������������������������	������
����� ������
������������	� ��������������������������������������������������������� ������
�  
	��
����������������!��������	������
���� ��� ������� ���� ����	������
��������	�������������� ���� ���	���������������	�������
������������ �������������������������"�����	������
����� ��
��������������
������������
��������#�����������$������������������
�������������� %����� ����������������������� ��������
������
��������	���������������������������� ��������
����������

&���������������
���� ������������������������������������������������������������������������������������������������������������ ��������#�����������$�������������������
������������������ �������������������������������������������������������������	�������� �	��'����(����� )���	��
�������������������� �����	�������*�
&���������������
���� ���$����
����������������������������������������	��������� ��� ����������!��������
+���������� ������� ����	������
����� ���������$�������������������
�

�,-./0123�4563327829�:�������������	����������������������������������������� ;
�������������
�����������������������<�����������	��������������������������
������������	����������������� ;�����
���������������������
����"	��������

��
�����������	������
�����������	�������������������������� �������������
���������	��������������������	���������������������=>?@A>B?=C>BD�=>=?=B?=E@F�?GB?�DBHCI?�JD@BA�KI=L@D=>@F�B>L�M@JGB>=FMF�?C�@>FIA@�?G=FN�FIJG�BF�?G@�OPQRSF�TA=>J=TD@F�C>����������� ����������������������CT@B>�U>=C>SF�P?G=JF�VI=L@D=>@F�WCA�XAIF?YCA?GH�Z[\�]=?G=>�?G@�TACJIA@M@>?�������������������������������	���������������������������
��������#�������������������������������������	��������������������������������)�����������������$����������
������������������������������������������������̂�������



����

������	���
���
���	������
�����������������������
	��������������	�
����������
�������	�����������������	����������������	���	�������
���������	��	�������������	�����������������
���	�����������
�������	��������	������������������������	������ ����������������
	�	�
�����	�����	��������	���	���������������������
���������������	���	������������������
������������
����� ��
�������
���	���
��
	�����	���	��
�	���	���
����������	�
����	������������
	�������
	����� ��
����
	���	����	����������
����
����	���������	��	���	��������������
�����
���	�!
��	���	�����������
	������	�!���������	����"#���������	������$%�&'�#���
����
��(�����
��$%�)'�*�����
��
��#����������$%�&+���,-./0�1�2345670/�89-//0:;0<�=>?@@ABCA� DEF@?B?GHIB� JKILMKANABG�FKILAOO�OG?CA� PI@MGHIBO� PIMKLAQOR��STUNIVA@�=>?@@ABCAO���� ���	��� ���	�� W��� �
��������	��X��������������� ���	���
��
��
���	��������������	�
�����������
�������������	�����
�������
	�	�
��
������
!�	�
�������������
	���*�
	��
���
��������	�
� �����������
��� ���������������
�����
	��	��	����	����
	����
���	��	�� �����$��Y
�������
	�
�
���"����������������	��+�����
	���	�����������	����� Z�	�����
����[
	���\
��������	��
�����
��� W���������	�����	��
�����
	� �
�������
��������	�
	����������
����	����������
����������� �������
	�	�
��
������
!�	�
�������������
	����
	��
���
��������	�
� �����������
��� ����
����
��	���
���������������� �
�������
���	�� �����
��	������ �����
	��$�� Y����
���	�� �
��
	�����	���	�� ��������	�������������
���	������� ]� ���� ������������
	�	�
�����	�	�����
�	�
��	�����	�����̂���	����	�����	���������
������	�������"�	����
���+�

Y�	�
���Z�	�����
����[
	���\
�������
������� _�	�
	�����������
���� ���	��� ���	��	���������������������� �������
	�	�
��
������
!�	�
�������������
	����
	��
���
��������	�
� ��� ��� �̀
���	
������	����������
	�	����
	����
���������� ��	�� ����$��*�������������	�����	���
������
	���	���	�� Y�	�
���Z�	�����
����[
	���\
������



����

������	
���� ��������
�����	����������
����� ��� �	�
���
�	����
�������
���������������������������������������� �����
���������	���
����� �����	���
���� ��� ���������	��
������ ���
�����
�	���� 
�������������
������ !"#$%&#'%($#)�*+#)),$",-�.������
���
�����������
��������
��/
����
����
�������������
������	
�����
���
����0�����
�
������
������	
�
����
����������
���
�����������
���������1�������������	�������������������������	����
�����
��
�����
��/
�������������
���	
���
�������
���������������������0�������������
�����2����
��
�����������0�����������
��������0
�������������������
�
����������������������
���������
������
���
�3�����4��������.���������
��������������
����������������
�����
�������	����
�
��	�������
���
�����������������
�������������	������������������������	�����2�	��
��������5����
����������
���������
��������������
�
����������
���0��3���0�����������������
��/
������������������	������������
����������������
��/�������
����
�������
	��
���������������
������	���
����������		������������
���������	�������
�����������������������0
���������
��������0
�
����
�����������	�������������
��������������
���
�
�����������
��/
������.����
�������������������
������
������
�����
���
�
��
������������������
	��
�0�������	
3�����.��4�����
�
��
����6789::�98;6<=>6?=9<:@�A98�BC6DEFBG�=<�?HB�I<=?BJ�K=<;J9D�=?�H6:�LBB<�<9?BJ�?H6?�=M�?HB8B�=:�D=::=<;�76E67=?NO�PQRS�TURSVW�TXXY�Z[TT\T][̂_X̀�abRc�XVTXdUXbX�\̂�QRSb�Rbe[̂\f[]\R̂�Rb�bXVXg[̂]�hbRaXTT\R̂[V�̂X]dRbYiĵW�c[YX�]UX�_R̂TSV][]\R̂�[̂W�klmmnolpnqrls�trqu�nvvplvprnqw�xqnywulmzwpx�n�vprlprq{|�}�����������������
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Curriculum vitae 

Personal data 

Name:   Colin van Noordt 
Date of birth:   15-04-1996 
Place of birth:  Schiedam, the Netherlands 
Citizenship:   the Netherlands 

Contact data 

E-mail:   colin@vannoordt.nl  

Education 

2019–2023   Tallinn University of Technology, PhD student, Public 
Administration, Ragnar Nurkse Department of Innovation and 
Governance 

2017–2019   KU Leuven, Münster University, Tallinn University of 
Technology, Erasmus Mundus Master of Science in Public 
Sector Innovation & eGovernance 

2014–2017   University of Leiden, BsC Public Administration 
2015–2017   University of Leiden, Honours College Expertise in Practice 

Language competence 

Dutch   Mother tongue 
English   Fluent 

Professional employment 

2023–Current  Algemene Rekenkamer (Dutch Court of Audit), the Hague, the 
Netherlands, Researcher Algorithms and Cloud 

2022–2023   Digital Nation, Tallinn, Estonia,Programme Director for AI 
2020–2023  GFA Consulting Group, Hamburg, Germany, Expert Support 

InTouchAI.EU Project 
2019–2022  European Commission, Joint Research Centre (Seville / Ispra), 

External Expert AI in Government 
2019–2019  Estonian Government Office, Tallinn, Estonia, Trainee 

Artificial Intelligence and Public Value 
2019–2019  European Commission's Joint Research Centre Seville, Spain, 

Visiting Scientist 
2017–2017  Polpo, Amsterdam, the Netherlands, Intern Content Analytics 

and Public Affairs 
2015–2017 Leiden University, the Hague, the Netherlands, Student 

Ambassador Honours College Tackling Global Challenges 
2016–2017 Eerste Kamer der Staten-Generaal (Dutch Senate), the Hague, 

the Netherlands, Intern 
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Elulookirjeldus 

Andmed 

Nimi:    Colin van Noordt 
Sünnikuupäev:  15.04.1996 
Sünnikoht:   Schiedam, Holland 
Kodakondsus:  Hollandi 

Kontakt 

E-mail:   colin@vannoordt.nl  

Hariduskäik 

2019–2023   Tallinna Tehnikaülikool, doktorantuur, Avalik haldus, Ragnar 
Nurkse innovatsiooni ja valitsemise instituut 

2017–2019   KU Leuven, Münster University, Tallinna Tehnikaülikool, 
Erasmus Mundus Master of Science in Public Sector Innovation 
& eGovernance 

2014–2017   University of Leiden, BsC Public Administration 
2015–2017   University of Leiden, Honours College Expertise in Practice 

Keelteoskus 

Hollandi keel   emakeel 
Inglise keel  oskuslik 

Töökogemus 

2023–praegu  Algemene Rekenkamer (Hollandi Kontrollikoda), Haag, Holland, 
Algoritmide ja pilveandmetöötlus uurija 

2022–2023  Digital Nation, Tallinn, Eesti, Tehisintellekti ehk AI 
programmijuht 

2020–2023  GFA Consulting Group, Hamburg, Saksamaa, Ekspert tugiüksus 
InTouchAI.EU projektis 

2019–2022  Euroopa Komisjon, Euroopa Teadusuuringute Ühiskeskus 
(Seville / Ispra), Tehisintellekti välisekspert valitsuses 

2019–2019 Eesti Riigikantselei, Tallinn, Eesti, Praktikant tehisintellekti ja 
avaliku väärtuse valdkonnas 

2019–2019  Euroopa Teadusuuringute Ühiskeskus, Seville, Spain, 
Külalisteadlane 

2017–2017  Polpo, Amsterdam, Holland, Praktikant sisuanalüüsis ja avalikes 
suhetes 

2015-2017 Leiden University, Haag, Holland, Üliõpilassaadik 
ülemaailmsetes väljakutsetes 

2016-2017  Eerste Kamer der Staten-Generaal (Hollandi Parlament), Haag, 
Holland, praktikant 
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