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Introduction to digital transformations

Cathrine E. Tomte, Jarle Trondal, Gloria Ziglioli
and Alexander Ruser

Success in creating Al would be the biggest event in human history.
Unfortunately, it might also be the last, unless we learn how to avoid the risks.
(Stephen Hawking, 2016).

Technological advancement and digital transformation are ubiquitous topics
in public, political, and academic debates. Moreover, the prospects, promises,
and pitfalls of new technologies provoke strong responses. Enthusiasts empha-
size new business opportunities, innovative potential for addressing urgent
social challenges, and a spirit of ‘progress’ associated with new digital tech-
nologies and artificial intelligence (AI) (Goralski and Tan, 2020; Stahl, 2021).
Pessimists warn of the dawning of a new age of surveillance, and shifting
power imbalance (Zuboff, 2022); they lament the risk of large-scale job loss
(Aubert-Tarby et al., 2018; Bergfeld, 2024), and concentration of wealth and
influence in the hands of a small elite of tech-entrepreneurs (Brockmann et
al., 2021); and debate the erosion of democratic culture under the onslaught
of bites and bots and an out-of-control digital space that breeds ‘fake news’
and leads to ever more political polarization (Ruffo et al., 2023). The intensity
and polarization of these debates are perhaps more evident in the current dis-
cussions on Al. Despite being often vaguely defined, Al is subject to heated
debates: optimists point to the innovative possibilities of Al in societal trans-
formation and the prospects for scientific research and knowledge production
(Grossmann et al., 2023); others, including the ‘godfather of AI’, Geoffrey
Hinton, warm that Al could ‘wipe out humanity’ (Egan, Gosh and Kim, 2025).

Regardless of which perspective one shares, it becomes increasingly appar-
ent that thorough, concise, comprehensive and interdisciplinary analyses of
the social and ethical consequences of digital technologies are academically
interesting and necessary for helping decision-makers and citizens to seize
opportunities and navigate evolving and unforeseen risks.

This book is an attempt to respond to this growing academic curiosity
and practical need for social science research on digital transformation. It
brings together scholars and scholarly perspectives from a variety of social
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2 Digital transformations

science disciplines to address selected problems and consequences of digital
transformation.

We invited scholars across Europe to contribute with original manuscripts
addressing emerging issues on various societal impacts caused by digital
technologies. We were particularly interested in contributions that explore
topics that touch upon governance, citizenship, and responsible and ethical
perspectives. Drawing on the submitted contributions, this Introduction out-
lines and specifies key concepts that frame the overall aim and scope for the
book. These include a general understanding of transformation as fundamental
changes that typically emerge and evolve over time in which units of analysis
substantially shift essential parametres. This does not require entire systems,
institutions or policies to fundamentally change all of these, but that sufficient
changes occur in some of them, leading to significant, observable and recog-
nized alternations in how they work overall. Such changes may occur swiftly
and abruptly, as typically driven by crisis-induced transformation; or slowly, as
may be driven by multiple incremental changes that co-evolve and accumulate
over time into transformative change. Transformations are thus seen as evolu-
tionary rather than revolutionary, and both possibilities remain open to empir-
ical scrutiny. Moreover, transformation may be conceived of both as a process
and as an outcome, and the book aims to cover both usages of the concept.
Finally, transformation may happen at different levels of aggregation and anal-
ysis: micro-level (agential-level) changes among decision-makers and citizens,
meso-level (institutional or policy level) changes among governing institutions
and within varieties of policy domains, and macro-level (polity-level) change
that involves changes to the overall governing system. We also assume that
changes at one level are likely to lead to changes at other levels, leading to
transformative co-evolution across levels (for example, digital transformation
within specific policy domains or institutions is likely to modify the behav-
ioural practices among individual decision-makers). Returning to the case of
Al presented earlier as an illustrative example, the rise of institutional capac-
ities within national governments to handle the emergent European Union Al
Act is likely to attract the attention of government decision-makers to the need
to modify and change established governing practices and administrative insti-
tutions governing AI (Novelli et al., 2025).

A general understanding of digitization involves converting analogue infor-
mation into digital form (Bloomberg, 2018; Osmundsen et al., 2018). This pro-
cess focuses on transforming specific output into digital data. Digitalization,
on the other hand, refers to how digital tools and platforms influence social and
organizational interactions (for example, moving from ‘snail mail’ to email),
with automation being a key aspect (Osmundsen et al., 2018). Digital transfor-
mation (DT) encompasses broader organizational changes and the implemen-
tation of digital solutions, and based on a literature review, Vial suggests that
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Introduction to digital transformations 3

it can be approached as follows: ‘where digital technologies create disruptions
triggering strategic responses from organizations that seek to alter their value
creation paths while managing the structural changes and organizational bar-
riers that affect the positive and negative outcomes of this process’ (Vial, 2021:
118).

FROM PROMISES TO PROBLEMS (AND BACK)? MAKING
SENSE OF DIGITAL TRANSFORMATION, DIGITAL
GOVERNANCE AND DIGITAL CITIZENSHIP

Digital technologies come with many promises: digital communication brings
people together, simplifies workflows, allows for ‘remote working’, helps to
sustain personal relationships, and dramatically contributes to democratizing
access to and the distribution of information. Digital platforms can make life
easier and more inclusive. People can book travel, do their shopping and access
a vast variety of entertainment options without leaving their home. Digital
technologies also allow older people and persons in need of care, information
and support to access these remotely, hence allowing them to stay in their
familiar contexts and reducing the burden of modern welfare states. Moreover,
digital technologies may impact upon education in terms of how and when
we learn (Fevolden and Temte, 2015), by flexible online offerings, independ-
ent of time and space. In this way, students in remote areas or with limited
access to university campuses may participate in online courses and access
their higher education institution via online learning platforms (Pinheiro et
al., 2023; Wang et al., 2024). Industries are believed to be becoming more
innovative, greener and leaner by implementing digital processes (Wei and
Sun, 2021), and democratic participation should equally benefit from an abun-
dance of information freely available to citizens tasked with making informed
decisions (Fuchs, 2022).

All these promises are to a certain extent coming true. Nevertheless, the ini-
tial enthusiasm that could for example be found in early research on digital cit-
izens (Kirschner, 1991; Ogden, 1994) has been replaced by more cautious and
at times pessimistic accounts. Rather than strenghtening democracy, digital
technologies and particularly Al are seen as potential threats. This is partially
connected to the emergence of new ‘techno-feudal’ structures that facilitate
the concentration of power in the hands of a small elite (Gilbert, 2024) and
the transformation of capitalism into a data-driven economy that commodifies
personal information at an unprecedented scale (Zuboff, 2022), and is partially
intertwined with the social adoption of technologies themselves. Social media
platforms could serve as reliable switchboards for information and peer-to-
peer communication; however, they can also be echo-chambers and hotbeds
for ‘alternative facts’, conspiracy theories and political propaganda (Geil} et al.,
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4 Digital transformations

2021). Likewise, remote learning can be a powerful tool for inclusion, but it can
also further increase the standardization of education and impoverish learning
experiences (de Andrade et al., 2023). Companies can use digital technologies
to offer more flexible, sustainable jobs, but they can also invest in surveil-
lance technologies, cut jobs and contribute to less secure jobs (Cousineau et
al., 2023).

These shifts in perspective are highly consequential for social research on
digital technologies, since they affect which aspects or questions are deemed
worthwhile of scholarly attention and which approaches and concepts should
be utilized. Early research on democracy and digital citizenship focused on
the aspect of digitalization understood as the process of converting analog
material into digital sources (Osmundsen et al., 2018). This rather limited
conceptualization of how processes (for example, the acquisition of knowl-
edge or the sharing of information) change in and through digital resources
echoed an understanding of digital technologies that could not fully grasp
their transformative potential. Michael Ogden’s ‘netizens’ (Ogden, 1994) —
an early term for ‘digital citizens’ — for example, were hardly different from
their grandparents. They tried to obtain politically relevant information by
consulting ‘reliable sources’. In contrast to their ancestors, though, they had
access to the internet and instead of writing letters to the editors of national
newspapers, they dared to set foot in a rudimentary chatroom. The difference
was mainly quantitative: netizens could access information quicker and more
easily. Sharing information was cheaper, less cumbersome and more direct.
What Ogden’s (1994) early study largely ignored and could not foresee was the
transformative potential of digital technologies. Social media, for example, did
not make it easier to access ‘reliable information’, but they changed our very
understanding of reliability and information.

To capture the more comprehensive and reflexive nature of digital technolo-
gies, researchers therefore increasingly refer to concepts such as digital trans-
formation (Mergel et al., 2019; Vial, 2021; Verhoef et al., 2021) and seek to
apply it to a variety of social challenges. Initial studies show that digital tech-
nologies can have far-reaching consequences for organization and manage-
ment (Plekhanov et al., 2023), affect educational policies and learning (Mukul
and Biiylikozkan, 2023; Tgmte et al., 2019), transform public healthcare in
both the diagnostic process and the provision of services (Greenhalgh et al.,
2017), and pose new challenges for public administration and governance in
differentiated multilevel governance systems (Novelli et al., 2025). Moreover,
research is increasingly uncovering the ambivalent role of digital technologies
in the pursuit of social and ecological sustainability (Selwyn, 2025).

Extant social science research on digital transformation has demonstrated
that digital technologies cannot be understood without considering the specific,
socio-historical context in which they are operating (Pinheiro et al., 2023). Nor
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Introduction to digital transformations 5

can we assume that digital technologies effectively transform societies and
societal sectors without friction and inertia based on pre-existing institutional
legacies and policy path-dependencies (March and Olsen, 1989). Digital trans-
formation is hence a complex and intertwined social, economic and politi-
cal challenge to individual actors, institutions and societies. The process of
digital transformation is riddled with uncertainties and unpredictabilities,
and plausibly shaped by competing preferences, public and private resources,
institutional rules and path-dependent layering, organizational capacities, and
pre-existing norms and beliefs. It can thus be deemed both a success and a
failure, subject to democratic debate or clandestine lobbying.

Transformation thus exceeds the simple introduction of new technologies.
It has the potential to alter social practices, for instance the way in which peo-
ple collect and process information, communicate and distribute information,
and draw boundaries between their private and public speres. Moreover, dig-
ital transformation includes large-scale changes to the economic and political
structures and can have profound implications for states, labour markets and
educational systems. To capture the range and the intricacies of comprehen-
sive transformation processes it is indispensable to develop an interdiscipli-
nary understanding of and to create cross-disciplinary research perspectives
on digital transformation. This book aims to contribute to this challenging and
emergent agenda.

The book further expands our understanding of digital transformation by
looking into how various areas of society are impacted upon by various dig-
ital technologies and Al In so doing, three key pillars of society are stud-
ied, namely governance of the digital transformation, digital citizenship, and
responsible and ethical digital transformation. In the following, we provide a
short introduction to these elements.

GOVERNANCE AND DIGITAL CITIZENSHIP

This book conceives of governance as the process through which the steer-
ing of society takes place (for an overview of various conceptualizations of
governance, see Ansell and Torfing, 2016). Most cases of governance pre-
sumably aim at steering society directly though government regulations and
budgeting. However, some governance steers society indirectly by reform-
ing the government apparatus itself; its structure, recruitment and location.
‘Meta-governance’ denotes deliberate attempts at governing by (re)organizing,
thereby governing societies indirectly (Jacobsson et al., 2015). (Meta-)govern-
ance is not only about making formal decisions, but also about agenda-setting,
development of alternative policy directions, implementation and learning. In
practice it consists of legislation, budgets, policy programmes and the appli-
cation of law (‘governance’), as well as (re)organizing, (re)staffing and (re)
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6 Digital transformations

locating the machinery of government (‘meta-governance’) (see Egeberg and
Trondal, 2018). Governance thus encompasses more than the formal decisional
cycle consisting of the adoption of laws and regulations to steer society, and
involves all aspects and phases of actual decision-making, from agenda-set-
ting to formal vote and final learning from experience. In short, governance
encompasses endless streams of premises from which choices occasionally
happen (Simon, 1965).

The concept of digital citizenship has evolved significantly over the past
two decades. Early understandings focused on access, skills and responsible
behaviour online, whereas more recent studies emphasise civic engagement,
identity, ethics and the structural dimensions of digital life. For example, an
initial framing, Mossberger et al., (2007), described digital citizens as those
who use the internet regularly and effectively, linking such participation to
civic engagement and economic opportunity. Around the same period, Ribble
and Bailey (2011) introduced the widely cited ‘nine elements’ of digital cit-
izenship: digital access, commerce, communication, literacy, etiquette, law,
rights and responsibilities, health and wellness, and security. These frame-
works conceptualized digital citizenship in terms of what individuals must
be able to do to participate in the digital environment, with strong emphasis
on bridging the digital divide, ensuring access, and promoting responsible or
safe behaviour online. In recent years, the notion of digital citizenship has
expanded beyond functional skills. Scholars have highlighted dimensions of
civic agency, democratic participation and social justice. For example, Heath
(2018) argues that digital citizenship should encompass responsible technology
use and critical engagement with societal issues. This shift has also brought
attention to ethical and political concerns, such as digital rights, privacy, iden-
tity and the governance of online platforms.

More recent research acknowledges that digital infrastructures, datafication
and algorithmic systems shape how citizenship is practiced and experienced.
The increasing entanglement of online and offline life, the so-called post-dig-
ital condition, has further blurred traditional boundaries, positioning digital
citizenship as a holistic practice across contexts rather than a separate ‘online’
domain (Villar-Onrubia et al., 2022; Webster, 2024). Another development
is the multidisciplinary effort to conceptualize and measure digital citizen-
ship. While early approaches often approached digital citizenship in terms
of quantitative instruments measuring access and skills, more recent studies
employ mixed methods to capture the complexity of digital participation and
its socio-cultural dimensions (Choi, 2016). In other words, ‘digital citizenship’
has developed from a narrow focus on access and responsible use into a richer
concept that encompasses civic engagement, ethics and critical awareness of
digital infrastructures. This evolution reflects the growing embeddedness of
digital technologies in everyday life, raising new questions about inclusion,
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Introduction to digital transformations 7

rights, power, and the responsibilities of both individuals and institutions. This
book further elaborates on these matters.

RESPONSIBLE AND ETHICAL DIGITAL
TRANSFORMATION

Perhaps the most important, and certainly the most challenging, task for gov-
erning digital transformation is to develop and justify its normative founda-
tion. A typical policy response to this challenge is to call for ‘responsible’
and ‘ethical’ digital transformation. Digital technologies should be ‘inclusive’
rather than deepening existing digital divides and contributing to social ine-
qualities. Al should be ‘human centred’ rather than putting pressure on jobs
and privacy rights. It should also be ‘sustainable’ at all scales of aggregation.
Societies are faced with the difficult task to develop legally binding regula-
tions and, more importantly, to debate ethical standards and limits for the use
of digital technologies. Incidents such as the Cambridge Analytical scandal
(Hinds et al., 2020) exposed the vulnerability of contemporary democracies
and highlighted the potential to use algorithms for nefarious ends. Calls for a
responsible and ethical digital transformation should not blind us to the fact
that any socially acceptable use of digital technologies will be contested, and
visions of ethical and responsible governance of digital technologies involve
and provoke disagreement about what is acceptable and desirable (Mager and
Katzenbach, 2021).

Research on ‘responsible digital transformation’ arguably must take into
account that public debate is inevitably coloured by competing interests,
informed by potentially conflicting normative convictions. Moreover, social
science research must probe into the contexts of these debates and raise ques-
tions of agency and power (who is responsible?), conflicting practical and nor-
mative goals (what are we responsible for?) and the legitimacy of conflict and
disagreement (is it always possible to demarcate responsible from irrespon-
sible use of technology?). Moreover, equally complex is the ethical dimen-
sion. Ethical standards are notoriously contested, hard to implement and often
closely related to collective interests. Achieving ethical digital transformation
therefore requires not a mere and generalist appeal to ethics but rather a debate
about the philosophical foundations, the reach and, most importantly, the cod-
ification of ethical principles into (binding) law.

This book challenges and perhaps also expands our understanding of these
concepts. As noted, the concepts can be grounded in disciplinary traditions
and may have different interpretations and understandings linked to them.
While we set our shared understanding of digital transformation — and selected
key dimensions of it — as a guiding definitional frame for each chapter in the
book, the book allows contributors to engage with these aspects through their
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8 Digital transformations

respective disciplinary lenses, therefore fostering dialogue across disciplines,
approaches and methodologies.

STRUCTURE OF THE BOOK

The book opens with Chapter 1 on ‘A sociological theory of media and digi-
talization’ that explores the interplay between digital transformation and com-
munication. The chapter raises the question of how digital context can prompt
or prevent new ideas, and hence sets the tone for the book that conceives of
digital transformation as a comprehensive and multifaceted process which can
affect individual behaviour and social and political structures, and demands
new empirical insights and fresh theoretical thinking.

Following this conceptual groundwork, the book has 11 chapters grouped in
three fields of observation: Part I: Digital governance; Part II: Digital citizen-
ship; Part III: Responsible and ethical digital transformation.

Part I includes three chapters studying digital governance from the com-
plementary perspectives of public administration, law and sociology. Overall,
these chapters focus on the structure and major elements of public governance
of Al from the experiences of European and African countries. Chapter 2,
‘Digital transformation readiness: evaluating Dutch municipalities’ compli-
ance with the Al Act’, addresses the readiness of Dutch municipalities for
integrating Al into their operative working practices by 2026, as a compliant
effort to the AI Act issued by the European Commission. Combining survey
data with interviews with municipal representatives, the authors identified a
symbolic form of compliance reflecting a fragmented governance of Al across
municipalities, hindered by limited legal expertise, disparities in digital infra-
structure, and ethical uncertainties. They propose initiatives targeting Al liter-
acy and intermunicipal collaboration to generate substantive compliance and
meaningful institutional change. Chapter 3, ‘Navigating waters and algorithms:
lessons from ships in developing a liability regime for AT’, offers a conceptual-
ization of a liability regime for Al by drawing from maritime law. In particu-
lar, the chapter argues that principles such as maritime lien, personification
and mutual insurance can serve as a blueprint for a liability regime for Al, as
both ships and Al systems share multirisk, multiparty and multijurisdictional
operational frameworks. Chapter 4, ‘Artificial intelligence and the governance
of smart cities in Africa: possibilities and constraints’, proposes a comparative
analysis of Al in the governance of smart city initiatives in several African
cities: Accra (Ghana), Nairobi (Kenya), Praia (Cape Verde) and Johannesburg
(South Africa). The chapter demonstrates that while Al has the potential of
enhancing transparency and accountability in the governance of smart cities,
several issues limit its integration into existing urban governance structure.
Beside the technical challenges, the chapter identifies infrastructural deficits,
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Introduction to digital transformations 9

strategic management, ethical concerns such as spatial and socio-economic
digital divide, and privacy risks as significant barriers. The study stresses the
requirement for governance models that are inclusive and responsive to local
contexts, guaranteeing an ethical development of Al that respects Africa’s rich
cultural diversity and historical backgrounds.

Part IT focuses on digital citizenship and includes four chapters on the trans-
formation of citizenship in the digital age, and relationships and interactions
between the state and the citizens due to the digitalization process. Chapter
5, “‘When public servants need to help non-digital and partially digital cit-
izens’, looks to Norway and how the concept of ‘digital citizens’ relates to
the actual work done by public servants while securing access and utiliza-
tion of health and welfare digitalized services to ‘non-digital’ and ‘partially
digital’ citizens. The chapter analyses survey data from health personnel in
primary healthcare showing nurses to be involved in providing basic techni-
cal help to ‘non-digital’ and ‘partially digital’ citizens, often responding to
requests that go beyond strictly care-related issues, simply because they are
seen as accessible and trusted points of reference. It is also argued that, in
order to realize the benefits associated with the use of digital public services,
nurses need training, and clearer guidelines should be provided. Chapter 6,
‘The interplay of blockchain technologies and citizenship’, studies how three
European countries (Liechtenstein, Switzerland and Estonia) have integrated
blockchain technologies in their civic frameworks, and the implications for cit-
izens within these nations. The chapter introduces the concept of ‘ledger-based
citizenship’, referring to the changes brought in by blockchain technology on
cultural citizenship: political participation becomes decentralized, and indi-
vidual agency, identity expression and self-sovereignty is enhanced. Yet, both
at the level of single citizens and in the interactions between citizens and insti-
tutions, the implementation of blockchain technology entails security, privacy
and other ethical risks to be carefully considered. Chapter 7, ‘Challenges of
citizen e-participation in shaping urban mobility policy: state of research’, dis-
cusses the challenges and bottlenecks of citizens’ e-participation experiences
in urban mobility policy development. Based on a systematic literature review,
the chapter identifies three main bottlenecks, namely transparency, tensions in
citizens—government interactions, and barriers emerging from the use of tech-
nology itself. Therefore, the chapter suggests that policymakers develop con-
text-sensitive strategies which account for regional, technological and social
diversity, rather than simply adopting advanced digital platforms. Success of
these initiatives also depends on the training of both citizens and civil serv-
ants, an aspect that should receive more attention and investment. Chapter
8, ‘Creation and captivation: analysing professional agency among teachers
utilizing immersive technology in Special Education Needs, SEN, education’,
discusses the results of a qualitative thematic analysis of teachers-in-training
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10 Digital transformations

reflection papers about virtual and augmented reality in education (special
education needs), in the context of a Norwegian university. Teachers in training
created immersive virtual scenes and reported a perception of having success-
fully developed these digital products, leading to positive impacts on student
engagement and development of teachers’ professional agency. However,
despite these positive outcomes, the author discusses teachers’ concerns for
technological barriers, particularly related to the complexity of the tools, and
the significant demands on time and resources required for an effective imple-
mentation and utilization.

Part I1II focuses on responsible and ethical digital transformation. This part
includes four chapters contributing to the discussion from both conceptual and
empirical perspectives while addressing processes of (different kind of) tech-
nology implementation in various sectors of society. Chapter 9, “The ethical
dilemmas of building a safe society’, adopts Habermas’s theory of commu-
nication to elucidate ethical dilemmas in using (also automated) data-driven
technologies for internal security. The chapter discusses such dilemmas from
the perspectives of society, the state and individuals. The implementation of
these technologies in the context of internal security forces the state to bal-
ance the pursuit of greater societal safety through mass data collection with
the protection of individual privacy rights, generates social tension between
collective and personal security and freedom benefits, and exposes individuals
to choosing whether to trust the state as data collector and manager or to resist
forms of data sharing in an increasingly surveilled public space. Chapter 10,
‘Assistive robots in Italian and Norwegian healthcare: how do contextual con-
ditions shape the path of innovation, and what implications does this have for
policy?’, offers a comparative analysis of socio-technical dimensions shaping
the implementation of robots in Italy and Norway, similarly exposed to techno-
logical innovations and having the healthcare systems organized around uni-
versal coverage and public funding, but with different institutional and cultural
orientations. By comparing these cases, the chapter highlights enabling and
constraining factors associated with both of these governance frameworks, the
prevalent design and adoption model, and the professional practices. It also
anticipates which preconditions might be built, reformulated and considered
for a more responsible and more effective uptake of rehabilitation robots.
Chapter 11, ‘Artificial intelligence, professions and the meaning of work’,
explores the impact of Al on professional identity and the meaningfulness of
work, showcasing the attitudes and perceptions of physicians and lawyers, both
characterized by high-stakes decision-making processes. The chapter identi-
fies similarities in the perceptions of professionals concerning Al integration
and meaningful work. However, they adapt differently to Al, with physicians
relying on it for enhancing clinical decision-making, whereas lawyers seek to
boost operational efficiency through Al systems. These differences result in
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Introduction to digital transformations 11

various concerns about professional identities and roles: physicians fear losing
human connection with patients, while lawyers fear the reduction of human
oversight in legal judgments. Chapter 12, ‘Artificial intelligence and inclusive
education: a critical look from a pedagogical perspective’, examines the role
of Al in the context of inclusive education. Through a configurative review
of scientific literature and initiatives covering Al for social and educational
inclusion, the chapter prospects a research agenda consisting of theoretical
reflections and empirical research of any kind wherein teachers gain a central,
active role to substantiate educational policy decisions and reforms. The chap-
ter particularly emphasizes the value of human—AlI collaboration as a practical
strategy that resists reductionist models and mitigates the risk of authoritarian
dangers accompanying the use of digital technologies in educational settings.

SUMMARY OF FINDINGS AND AVENUES FOR FUTURE
STUDIES

The book presents a multidisciplinary investigation into the societal implica-
tions of digital transformation, with a particular focus on governance, citizen-
ship and ethical responsibility. Across its three main parts, the chapters reveal
a range of critical concerns and propose future research directions that are
essential for shaping inclusive and accountable digital futures.

Taken together, the chapters point to several key concerns: the prevalence
of symbolic compliance in digital governance, unresolved ethical and legal
ambiguities in Al and blockchain implementation, the persistence of digital
inequality, the burden on public servants to bridge the digital divide, and the
risks of surveillance and declining trust in state—citizen data relations.

In the domain of digital governance, the findings highlight a gap between
symbolic and substantive compliance with regulatory frameworks. For exam-
ple, Dutch municipalities demonstrate fragmented readiness due to limited
legal expertise, infrastructural disparities and ethical uncertainties. Similarly,
while Al holds promise for enhancing transparency in African smart cities, its
implementation is hindered by infrastructural deficits, socio-economic divides
and privacy risks. These challenges underscore the need for governance mod-
els that are both inclusive and responsive to local contexts. Moreover, the pro-
posal to draw on maritime law as a conceptual basis for Al liability regimes
opens new avenues for cross-sectoral legal innovation, particularly in address-
ing the multijurisdictional and multiparty nature of Al systems.

The section on digital citizenship explores how digitalization is reshaping
the relationship between citizens and the state. In Norway, the ideal of the
‘digital citizen’ is problematized by the hidden labour of public servants, such
as nurses who support digitally excluded individuals in accessing welfare ser-
vices only offered to them as digitalized avenues. This reveals a broader issue
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12 Digital transformations

of digital inequality and the unacknowledged burden placed on frontline work-
ers. Meanwhile, the integration of blockchain technologies in countries such as
Liechtenstein, Switzerland and Estonia introduces the concept of ‘ledger-based
citizenship’, which decentralizes civic participation but also raises ethical and
security concerns. A systematic review of e-participation in urban mobility
policy further identifies transparency issues, citizen—government tensions and
technological barriers as key bottlenecks. In the educational context, teacher
educators in Norway report positive experiences with immersive technologies,
though concerns remain about the complexity and resource demands of such
tools.

The final part, focused on responsible and ethical digital transformation,
addresses the socio-technical and normative dimensions of emerging tech-
nologies. Using Habermas’s theory of communication, one chapter examines
the ethical dilemmas posed by data-driven technologies in internal security,
particularly the tension between collective safety and individual privacy. A
comparative study of robotics in healthcare in Italy and Norway reveals how
institutional and cultural factors shape the responsible adoption of technology.
The impact of Al on professional identity is also explored, with physicians
and lawyers expressing differing concerns about the erosion of human con-
nection and oversight. Finally, a review of Al in inclusive education advocates
for teacher-centred, human—AlI collaboration models that resist reductionist
approaches and promote democratic values.

To address these challenges, the book identifies several future research ave-
nues. These include the development of mechanisms for fostering meaningful
institutional change in AI governance, the exploration of cross-sectoral legal
frameworks for regulating complex digital systems, the design of inclusive
models of digital citizenship that account for socio-technical inequalities, the
sustainable integration of emerging technologies in education and healthcare,
and the formulation of ethical frameworks that promote human—AlI collabo-
ration while safeguarding democratic accountability and professional agency.
The book also demonstrates how interdisciplinary approaches to digital trans-
formation enable us to capture the diverse challenges and dilemmas that such
developments entail. Moreover, it suggests that future efforts to understand the
complex issues which we face may increasingly require both multidisciplinary
and interdisciplinary perspectives.

REFERENCES

Ansell, C., and Torfing, J. (eds) (2016). Handbook on Theories of Governance.
Cheltenham, UK and Northampton, MA, USA: Edward Elgar Publishing.

Cathrine E. Temte, Jarle Trondal, Alexander Ruser, and Gloria Ziglioli -

Downloaded from https:.
ia Open Access. This is an ope 16

Commons Attributio tives 4.0 Internationa
0/) license

y-nc-nd/4.0



Introduction to digital transformations 13

Aubert-Tarby, C., Escobar, O.R., and Rayna, T. (2018). The impact of technological
change on employment: the case of press digitisation. Technological Forecasting
and Social Change, 128, 36—45.

Bergfeld, M. (2024). Winners and losers of digitalisation of work. In C. Forson, G.
Healy, M. B. Oztiirk, and A. Tatli, Research Handbook on Inequalities and Work
(pp. 355-369). Cheltenham, UK and Northampton, MA, USA: Edward Elgar
Publishing.

Bloomberg, J. (2018). Digitization, digitalization, and digital transformation: confuse
them at your peril. Forbes, 29(4).

Brockmann, H., Drews, W., and Torpey, J. (2021). A class for itself? On the worldviews
of the new tech elite. PLoS One, 16(1), €0244071.

Choi, M. (2016). A concept analysis of digital citizenship for democratice citizenship
in the internet age. Theory & Research in Social Education, 44(4), 565—-607. https://
doi.org/10.1080/00933104.2016.1210549.

Cousineau, L., Ollier-Malaterre, A., and Parent-Rocheleau, X. (2023). Employee
surveillance technologies: prevalence, classification, and invasiveness. Surveillance
and Society, 21(4), 447-468.

de Andrade, L.H.A., Thomas, D.A., and Laterza, V. (2023). The rise of EdTech
platforms in higher education: mapping themes from emerging critical literature. In
Digital Transformations in Nordic Higher Education (pp. 27-51). Cham: Springer
International Publishing.

Egan, T., Ghosh, R. and Kim, S. (2025), Ethical Al in Social Science Research: The
Need for Responsible Design, Reporting, and Review for HRD and Beyond. Human
Resource Development Quarterly, 36, 237-242. https://doi.org/10.1002/hrdq.70003

Egeberg, M., and Trondal, J. (2018). An Organizational Approach to Public
Governance. Oxford: Oxford University Press.

Fevolden, A.M. and Tgmte, C.E. (2015). How information and communication
technology is shaping higher education. In The Palgrave International Handbook
of Higher Education Policy and Governance (pp. 342-358). London: Palgrave
Macmillan UK.

Fuchs, C. (2022). Digital Democracy and the Digital Public Sphere: Media,
Communication and Society Volume Six. London and New York: Routledge.

Geil, S., Magin, M., Jiirgens, P., and Stark, B. (2021). Loopholes in the echo chambers:
how the echo chamber metaphor oversimplifies the effects of information gateways
on opinion expression. Digital Journalism, 9(5), 660—686.

Gilbert, J. (2024). Techno-feudalism or platform capitalism? Conceptualising the
digital society. European Journal of Social Theory, 27(4), 561-578. https://doi.org
/10.1177/13684310241276474.

Goralski, M.A., and Tan, T.K. (2020). Artificial intelligence and sustainable
development. The International Journal of Management Education, 18(1), 100330.

Greenhalgh, T., Wherton, J., Papoutsi, C., Lynch, J., Hughes, G., A’Court, C., ... and
Shaw, S. (2017). Beyond adoption: a new framework for theorizing and evaluating
nonadoption, abandonment, and challenges to the scale-up, spread, and sustainability
of health and care technologies. Journal of Medical Internet Research, 19(11),
e8775.

Grossmann, I., Feinberg, M., Parker, D.C., Christakis, N.A., Tetlock, P.E., and
Cunningham, W.A. (2023). Al and the transformation of social science research.
Science, 380(6650), 1108—1109.

Cathrine E. Temte, Jarle Trondal, Alexander Ruser, and Gloria Ziglioli -

Downloaded from https:
k distributed under the Creative
-NoDerivatives 4.0 Internations

.0/) license

1a Open Access. This is an ope

Commons Attribution-NonCommercic
(https://creativecon



https://doi.org/10.1080/00933104.2016.1210549
https://doi.org/10.1080/00933104.2016.1210549
https://doi.org/10.1002/hrdq.70003
https://doi.org/10.1177/13684310241276474
https://doi.org/10.1177/13684310241276474

14 Digital transformations

Hawking, S. (2016). ‘Exploring the impact of Artificial Intelligence’. Speech at
Cambridge University. https://www.cam.ac.uk/research/news/the-best-or-worst
-thing-to-happen-to-humanity-stephen-hawking-launches-centre-for-the-future-of

Heath, M.K. (2018). What kind of (digital) citizen? A between-studies analysis of
research and teaching for democracy. The International Journal of Information and
Learning Technology, 35(5), 342-356.

Hinds, J., Williams, E.J. & Joinson, A.N. (2020). ‘It wouldn’t happen to me’:
Privacy concerns and perspectives following the Cambridge Analytica scandal.
International Journal of Human-Computer Studies, 143, 102498. https://doi.org/10
.1016/j.ijhcs.2020.102498.

Jacobsson, B., Pierre, J., and Sundstrom, G. (2015). Governing the Embedded State.
Oxford: Oxford University Press.

Kirschner, Bruce (1991), Electronic democracy in the 21st century. National Civic
Review, 80(4), 406—-412.

Mager, A., and Katzenbach, C. (2021). Future imaginaries in the making and governing
of digital technology: multiple, contested, commodified. New Media and Society,
23(2), 223-236. https://doi.org/10.1177/1461444820929321

March, J.G., and Olsen, J.P. (1989). Rediscovering Institutions. New York: The Free
Press.

Mergel, 1., Edelmann, N., and Haug, N. (2019) Defining digital transformation: results
from expert interviews. Government Information Quarterly, 36(4), 101385.

Mossberger, K., Tolbert, C.J., and McNeal, R.S. (2007). Digital Citizenship: The
Internet, Society, and Participation. Cambridge, MA: MIT Press.

Mukul, E., and Biiyiikozkan, G. (2023). Digital transformation in education: a
systematic review of education 4.0. Technological Forecasting and Social Change,
194, 122664.

Novelli, C., Hacker, P., Morley, J., Trondal, J., and Floridi, L. (2025). A robust
governance for the AI Act: Al office, scientific panel, and national authorities.
European Journal of Risk Regulation, 16(2), 566—590.

Nureen, N., Sun, H., Irfan, M., Nuta, A.C., and Malik, M. (2023). Digital transformation:
fresh insights to implement green supply chain management, eco-technological
innovation, and collaborative capability in manufacturing sector of an emerging
economy. Environmental Science and Pollution Research, 30(32), 78168—78181.

Ogden, Michael R. (1994). Politics in a parallel universe. Is there a future for
cyberdemocracy? Futures, 26(7), 713-729.

Osmundsen, K., Iden, J., and Bygstad, B. (2018). Digital transformation: drivers,
success factors, and implications. MCIS 2018 Proceedings. 37. https://aisel.aisnet
.org/mcis2018/37.

Plekhanov, D., Franke, H., and Netland, T.H. (2023). Digital transformation: a review
and research agenda. European Management Journal, 41(6), 821-844.

Pinheiro, R., Tgmte, C.E., Barman, L., Degn, L. and Geschwind, L. (2023). Digital
transformations in Nordic higher education. Palgrave Macmillan.

Ribble, M. and Bailey, G.D. (2011). Digital citizenship in schools. Washington, DC:
International Society for Technology in Education.

Ruffo, G., Semeraro, A., Giachanou, A., and Rosso, P. (2023). Studying fake news
spreading, polarisation dynamics, and manipulation by bots: a tale of networks and
language. Computer Science Review, 47, 100531.

Selwyn, N. (2025). Digital Degrowth: Radically Rethinking Our Digital Futures.
Cambridge: John Wiley and Sons.

Cathrine E. Temte, Jarle Trondal, Alexander Ruser, and Gloria Ziglioli -

Download

ia Open Access

This is an or

Non(

Commons Attribution

(https://c

361229

06PM

c Creative


https://www.cam.ac.uk/research/news/the-best-or-worst-thing-to-happen-to-humanity-stephen-hawking-launches-centre-for-the-future-of
https://www.cam.ac.uk/research/news/the-best-or-worst-thing-to-happen-to-humanity-stephen-hawking-launches-centre-for-the-future-of
https://doi.org/10.1016/j.ijhcs.2020.102498
https://doi.org/10.1016/j.ijhcs.2020.102498
https://doi.org/10.1177/1461444820929321
https://aisel.aisnet.org/mcis2018/37
https://aisel.aisnet.org/mcis2018/37

Introduction to digital transformations 15

Simon, H.A. (1965). The logic of rational decision. The British Journal for the
Philosophy of Science, 16(63), 169—-186.

Stahl, B.C. (2021). Artificial intelligence for a better future: an ecosystem perspective
on the ethics of Al and emerging digital technologies. Springer Nature.

Pinheiro, R., Tgmte, C., Barman, L., Degn, L. and Geschwind, L. (2023). Digital
transformations in Nordic higher education. Palgrave Macmillan.

Tgmte, C. E., Fossiand, T., Aamodt, P.O. and Degn, L. (2019). Digitalisation in higher
education: mapping institutional approaches for teaching and learning. Quality in
Higher Education. https://doi.org/10.1080/13538322.2019.1603611

Verhoef, P.C., Broekhuizen, T., Bart, Y., Bhattacharya, A., Dong, J.Q., Fabian, N.,
and Haenlein, M. (2021). Digital transformation: a multidisciplinary reflection and
research agenda. Journal of Business Research, 122, 889-901.

Vial, G. (2021). Understanding digital transformation: a review and a research agenda.
Managing Digital Transformation, 13—66.

Villar-Onrubia, D., Morini, L., Marin, V.I., and Nascimbeni, F. (2022). Critical digital
literacy as a key for (post) digital citizenship: an international review of teacher
competence frameworks. Journal of e-Learning and Knowledge Society, 18(3),
128-139.

Wang, C., Dai, J., Zhu, K., Yu, T., and Gu, X. (2024). Understanding the continuance
intention of college students toward new E-learning spaces based on an integrated
model of the TAM and TTF. International Journal of Human—Computer
Interaction, 40(24), 8419-8432.

Webster, J. (2024). Updating digital citizenship education for a postdigital society. New
Zealand Journal of Educational Studies, 59(1), 109-124.

Wei, Z., and Sun, L. (2021). How to leverage manufacturing digitalization for green
process innovation: an information processing perspective. Industrial Management
and Data Systems, 121(5), 1026—-1044.

Zuboff, S. (2022). Surveillance capitalism or democracy? The death match of
institutional orders and the politics of knowledge in our information civilization.
Organization Theory, 3(3), 26317877221129290.

Cathrine E. Temte, Jarle Trondal, Alexander Ruser, and Gloria Ziglioli -

Download

via Open Access

This is an of work distributed under the
cial-NoDerivatives 4.0 Internationz
1/4.0/) licen

reative
Commons Attribution-Nc

(https://c



https://doi.org/10.1080/13538322.2019.1603611

1. A sociological theory of media and
digitalisation

Dirk Baecker

INTRODUCTION

Any sociological theory of digitalisation must address three fundamental
questions. The first concerns the adequacy of sociology’s existing conceptual
framework. Are the established categories of roles, norms and institutions suf-
ficient to capture the transformations brought about by digital technologies?
Or do the specific architectures of electronic networks — their nodes, links and
flows — fundamentally alter the production and reproduction of action, expe-
rience and communication in ways that call for new conceptual distinctions
and more fine-grained descriptions of social relations? The second question
is whether the prevailing concepts used to characterise the basic structures
and dynamics of modern society can adequately describe a digitalised soci-
ety. Should digitalisation be understood as a continuation of the social order
shaped by the printing press, or does it constitute a qualitatively distinct mode
of societal reproduction; one that might be considered a fourth form of human
society, a next society, following the tribal, feudal and modern formations?
The third question concerns the relationship between digitalisation and other
large-scale processes that define the present era. How does digitalisation inter-
act with tendencies toward economisation, with the escalating ecological cri-
sis, with the resurgence of populist movements, and with the proliferation and
diffusion of practices of valuation? A robust sociological theory must account
not only for digitalisation in itself but also for its entanglements with these
broader transformations.

These three questions contribute to the broader problem of whether dealing
with the processes of digitalisation — that is, the introduction of computers,
the internet and artificial intelligence into all kinds of social processes, both
daily and professional — is comparable to the three former catastrophes in the
development of human society. Can the introduction of electronic and digital
media be compared to the introduction of language, writing and the printing
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A sociological theory of media and digitalisation 17

press — all of which, according to the mathematical notion of ‘catastrophe’
(Thom, 1983), forced society to seek new ways of reproduction? Are digitali-
sation processes merely technologies that help society to manage new forms of
complexity, raising perhaps some ethical questions, or are they problems that
society does not yet know how to deal with? And will modern institutions and
theories suffice to address the social issues raised by digitalisation, or is Peter
Drucker (2001) right to call for ‘new institutions and new theories’ to handle
and understand the changes that computers are about to bring to a society that
is no longer modern, but ‘next’.

A SOCIOLOGICAL FRAMEWORK TO ADDRESS
QUESTIONS OF DIGITALISATION

As there is no ‘natural’ framework within the sociological tradition with which
to address these questions, analytical decisions and empirical evidence must be
used to deal with them, let alone answer them. As ‘digitalisation’, or the intro-
duction of digital media into social processes, is a social issue arising from
technical ‘digitisation’, that is, the transformation of analogue data into digital
form, we might turn to sociological technology studies for insight. However,
since the phenomenon of digitalisation concerns all aspects of human percep-
tion, action and communication, we would need to ask for the full impact of
sociological theory and align these technology studies with interaction the-
ory, organisational theory, theory of protest movements and theory of society,
including its subsystems of politics, the economy, mass media, law, religion,
science, the arts and education.

We cannot start examining questions relating to the human body and its
access to digital keyboards, displays and virtual reality glasses; to human
action and communication via electronic platforms; to human encounters that
are enriched or impoverished by digital gadgets; to organised decision-making
processes that are supported or pared down by automation; to protest that is
enhanced or dampened by electronic media; or to any form of societal com-
munication relating to political dedication, economic choice, mass media
information, legal consequences, religious unrest, scientific insight, aesthetic
impact or pedagogical concern; without realising that they all depend on each
other in some way. Perhaps the first phenomenon to consider when examining
digitalisation is its pervasiveness, or its peculiar ability to affect every aspect
of human society, changing them openly or subtly.

Even the term that we start with needs clarification. The distinction between
‘digitisation’ and ‘digitalisation’, as already emphasised, is not always clear
(Gradillas and Thomas, 2023). Overall, ‘digitisation’ seems to refer to the
conversion of analogue phenomena into digital formats, including encoding,
listing, recording, computing and displaying data and documents. In contrast,
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18 Digital transformations

‘digitalisation’ refers to the use of digital technologies adding to analogue ones
in social processes of interaction, organisation and communication. Therefore,
‘digitisation’ concerns technical questions of information processing, whereas
‘digitalisation’ describes how digital media interferes with social processes.
The latter seems to require sociological observation and description.

But where should we start? We need a concept that takes into account the
pervasiveness of digitalisation and that can be applied equally well to situa-
tions involving interaction, organisation, protest movements and societal sub-
systems. The notion of ‘media’ itself would be such a concept. Media are a
kind of communication infrastructure which prefigure communication without
necessarily determining it. As Marshall McLuhan (2001 [1964]: 8) wrote, the
‘message’ of any medium is ‘the change of scale or pace or pattern that it intro-
duces into human affairs’. The relationship between media and society is not
linear, but complex. This is exactly what we need.

In sociology the term ‘media’ encompasses a variety of phenomena. Talcott
Parsons (1977) identified the ‘symbolic media of interchange’ as a means of
selecting and motivating both action and experience. In terms of love, power,
money or truth, action and experience may be successful precisely because
they avoid being confused with the terms of other media. Parsons defined
these media according to their symbolic quality, institutionalisation, mean-
ing specificity, circulation and non-zero-sum quality. Niklas Luhmann (1981)
further developed this concept into ‘symbolically generalised communication
media’ or ‘success media’ (Luhmann, 2012 [1997]: 187-238) and moreover
introduced a concept of ‘dissemination media’ which includes language, writ-
ing, print and electronic media (Luhmann, 2012 [1997]: 120-186), following
the Toronto School of Communication (e.g., Innis, 1986 [1950]; Goody and
Watt, 1963; Ong, 1977, 1982; McLuhan, 2001 [1964]). Luhmann also adopted
Fritz Heider’s (1959 [1926]) idea of media as ‘loosely coupled elements’, which
was originally developed for sensory media such as light, sound, smell, taste
and touch. Thus, sociological theory offers a concept of ‘medium’ that could
inform a theory of digitalisation. This concept could even inform a theory of
‘digitisation’, as media often deal with complex analogue phenomena by apply-
ing binary (or multi-valued) distinctions to them. But this is not my focus here.
Data certainly qualify as ‘loosely coupled elements’, acquiring their ‘thing-
ness’ or ‘form’ only through the codes and programs that produce and apply
them.

My focus is on digitalisation, meaning that we can look for a sociological
theory of electronic media that carries processes of digitisation within various
social processes. Electronic media, to be sure, encompass the telegraph, broad-
casting, film and television, but I focus on their digital enhancement, that is on
computers, the internet and artificial intelligence. Radio, film and television
are important because they bring instantaneity of communication to society,
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A sociological theory of media and digitalisation 19

prompting new ideas about space and time (McLuhan, 2001 [1964]). However,
digital media introduce data processing to society, marking the beginning
of both digitisation and digitalisation. Data processing can be seen as both
exploiting the instantaneity of electronic media, and taming or controlling it
by channelling it into specific forms.

Thus, sociological theory provides three ways to discuss digitalisation as a
medium for social processes. We can consider it to be a medium of perception,
a medium for disseminating communication, or a medium for symbolically
generalised communication, that is, a medium for achieving success. All three
approaches are informative, although I believe that the concept of a dissemi-
nation medium is the most appropriate.

Of course, we can ask how keyboards, displays and visual reality glasses
as digital media change our perception of the world. Text, sound, images
and moving pictures are brought instantaneously to our attention, creating
a horizon of human consciousness and corporeality that, in terms of colour,
speed and selective focus, is incomparable to language, writing and print. The
screens on the tables of traders, architects, officers, physicians and researchers,
and the displays on tablets and mobile phones in everybody’s hands, together
with keyboards, mice, sticks and finger movements to navigate the data they
show, connect us with a world of data, data memory and data networks unlike
anything we have ever experienced before; although some forms of spiritual,
religious and aesthetic imagination dealing similarly with a dazzling surface
hiding inscrutable depths (Luhmann, 2012 [1997]: 182) may be similar.

There is also no question that we can look at electronic media in terms of
‘success media’ of communication, since indeed it is their very selectivity in
chosen networks which is motivating their use. We have moreover the symbol-
ism of electronic media calling up a whole world of connectivity. We have their
institutionalisation in social networks and platforms. There is their circulation
of messages, news, posts and likes. There is their meaning specificity in terms
of online communication, not to be confused with offline communication even
though this very distinction is far from evident. And there is its non-zero-sum
quality, since any one communication within electronic media is a point of
connection for further communication even though practices of exclusion work
hard to make sure that boundaries apply.

Thus, although there are aspects of perception media and success media
in electronic media, they seem to be secondary with respect to their role in
disseminating communication. Just as language, writing and print electronic
media do, electronic and digital media extend the accessibility and availability
of communication. This very fact undoubtedly changes our perception of the
world, captivating us and prompting us to explore and exploit them. However,
it is as dissemination media that they trigger the changes which fascinate us.
They disseminate text, sound, pictures, moving images and entire programs
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20 Digital transformations

faster than writing and print. They empower readers and viewers to become
authors, enabling them to select and combine content according to their prefer-
ences. Depending on the program being run, they register how they are being
used and change what they display. They process the data they receive, com-
pare it with their vast memories, and generate new information for the user.
They facilitate collaborative modes of work and play, in which the machine
not only connects the users, but acts as a partner itself. Last but not least,
they come with sensors and effectors that allow applications to blend with the
physical world.

The design, computing and dissemination of electronic and digital media
changes our physical and social world. A sociological theory can use the
well-established concept of ‘medium’ to address issues of digitalisation.
This approach can consider electronic and digital media that produce a world
which, in many ways, is different from the modern world of the printing press
and traditional societies based on writing and earlier oral cultures.

‘MEANING OVERFLOW’ BY NEW MEDIA OF
COMMUNICATION

The next step in a media theory of digitalisation is therefore an attempt to
assess the impact of specific communication dissemination technologies on
different social spheres and society as a whole. Which of McLuhan’s ‘scales,
paces or patterns’ of human affairs are about to change, and how will a new
medium of communication achieve this?

The Toronto School of Communication discussed the different media epochs
of human society, distinguishing between societies and cultures of orality,
literacy, alphabetisation and electronic media. Parsons (1977) advanced the
hypothesis that the most successful forms of communication in structuring
how individuals participate in society replace the traditional order of rank and
stratification, even though ‘stratification bundles’ such as the university persist
at organisational levels.

Luhmann took these ideas a step further, asking just how the new media
of communication dissemination wield their influence. He answered that
they unleash a ‘catastrophe’ in the mathematical sense (Thom, 1983), forcing
a change in the way that society produces and reproduces communication.
‘Communication’ has a double meaning here. On the one hand, it denotes any
action or event involving communication (or ‘contact’) between more than
one person, ranging from interpersonal interaction to organisational deci-
sion-making and communication within broader societal spheres, including
mass media. On the other hand, it denotes the overall state or condition of a
system — here, society — that is the imaginary sum of all possible communica-
tion. The general idea is that any communicative event is framed by a horizon
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A sociological theory of media and digitalisation 21

of possible communication, which is defined historically and regionally by the
kind of communication with which a specific society is familiar.

If, by historical chance or technological development, a new medium for
disseminating communication appears as society passes certain levels of com-
plexity in communication, it will not only change certain social situations in
which it is used, as well as many other situations in which it is refused, but it
will also change the overall condition of society. The catastrophe occurs when
the new medium is used in certain situations and overwhelms the rest of soci-
ety. Thus, when language became possible, societies that were coordinated by
bodily perception had to develop ways of dealing with lies and talking about
absent people and things. They had to invent morality and religion to control
how people spoke to each other and how they dealt with absent things. Or
when writing became possible, and words could suddenly be stored, examined
and recalled, society had to invent ways to distinguish the present from the
past and the future. It also had to invent ‘philosophy’ to control the meaning
of words, which were no longer controlled by the people interacting with them
when they were uttered and listened to. Most dramatically of all, the invention
of the printing press changed society so that almost everyone could read and
write, and almost everyone developed an inclination to use what they had read
to ‘critique’ people who seemed to deviate from ‘authorised’ practices. Society
therefore had to develop means to ‘rationally’ distinguish spheres where cer-
tain kinds of critique were welcome and could be dealt with productively. The
so-called functional subsystems of society, such as polity, economy, law, sci-
ence, arts, religion and education, are the product of their own specific way
to attract, encourage and channel a criticism which they can productively — if
not ‘autopoietically’ — deal with. Modern society is dynamic and reproduces
itself according to the rationalities of entrepreneurial, democratic, academic,
aesthetic and liberal critique.

These are, of course, caricatures (to elaborate, see Luhmann, 2012 [1997]:
chap. 2; Baecker, 2007a, 2018). The important point is that the introduction of
any new medium for disseminating communication unleashes a catastrophe
that can only be resolved if society finds ways to: (1) distribute communication
using that medium; and (2) condense communication into a meaningful struc-
ture of redundancy with respect to the ‘overflow of meaning’ (Luhmann, 2013:
248) produced by, and constituting, that medium. This involves distinguishing
between a structure of differentiation ‘distributing’” communication, on the
one hand, and a culture of condensation producing redundancy or even the
‘unity’ of a perspective on society (Baecker, 2011a), on the other. The distri-
bution of communication depends on the differentiation of society (Luhmann,
2013 [1997]: chap. 4): the invention of language was addressed through
segmentary differentiation, which distinguished communities of language
from one another. The invention of writing was addressed through stratified
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22 Digital transformations

differentiation, which distinguished how different social classes used, or were
excluded from, writing. The invention of the printing press, meanwhile, led to
the functional differentiation of society into different spheres such as politics,
religion, the economy, law, the arts and science, each with their own rationali-
ties and media, such as power, belief or money.

Luhmann (2012 [1997]: 248) mused that the function of culture is to con-
dense communication into a meaningful structure of redundancy. Culture
informs any social situation about the values that apply to it by linking it to
other situations within the same society, and to society as a whole. The mean-
ing produced and evoked by new media of dissemination overloads existing
societies with a surplus of possible actions, experiences and communications
to which they are not accustomed. Society must build structures, as differ-
entiation requires, and convey ideas or values that frame new situations as
bearable, if not desirable. Luhmann (2012 [1997]: 248f.) suggests considering
the idea of felos (Greek for ‘aim’, ‘place’, and most importantly ‘decent place’,
such that ‘monsters’ can be said to have precisely no place) as the cultural form
of ancient writing societies; ‘equilibrium’ or ‘restless self-reference’ as the cul-
tural form of modern printing press societies; and ‘accelerating control’ as a
possible cultural form of the next electronic media society (see also Baecker,
2006, 2007b).

Thus, we have two sociological concepts with which to deal with the phe-
nomenon of digitalisation. One is the idea of viewing digitalisation as the
introduction of digital media as a means of disseminating communication. The
other is viewing digitalisation as another catastrophe of human society, intro-
ducing a new overflow of potential communication and requiring a ‘structure
form’ to differentiate and a ‘culture form’ to condense this new surplus into an
overall communicative condition that can be dealt with by any specific system
of communication, be it interactive, organisational, protest or functional.

BUT WHAT IS A MEDIUM ANYWAY?

Considering digitalisation as a medium for disseminating communication is
not just a way of finding an appropriate term for a difficult phenomenon in
order to label it with respect to sociological theory. The concept of a medium
itself has analytical value. A medium not only enables communication with
partners who would otherwise be inaccessible, this time involving the use of
machines to transfer, store, compute, combine and disseminate new informa-
tion, but also provides a basis for further experience, action and communica-
tion. This is why it can amount to a catastrophe in the first place. It unleashes
a potential to act upon and experience the world and human society in a way
which nobody is used to at first.
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The term ‘medium’, a Latin translation for the Greek words periechon
and metaxy, not only denotes a tool for transferring utterances, information
and understanding, but also describes the milieu or ambiance of experience,
action and communication (Spitzer, 1949), as introduced by Aristotle in Peri
Psyches/De anima (419a). According to McLuhan (2001 [1964]: 7), the mes-
sage sent by the medium refers to a kind of potentiality evoked by any actual
use of the medium. Any actual use of the medium involves meaning which,
at the same time, transcends that use. Note that both Alfred North Whitehead
(1979 [1929]: 185f.)) and Niklas Luhmann (1995 [1984]: 65f.) interpret mean-
ing as a relationship between the actual and the potential or possible. This
means that any actual use of the medium, as defined by Heider (1959 [1926])
as a ‘thing’, and by Luhmann (2012 [1997]: 113-120) as a ‘form’, suggests or
prompts alternative ‘things’ or ‘forms’. There is no medium that is not infected
by the inherent restlessness of meaning.

Let me explain. When you see a tree (a thing) in some specific light (a
medium), you know that by changing your perspective, the tree will look dif-
ferent. Similarly, when you hear a word or proposition, you know that the same
medium of language or truth could carry many alternative words or proposi-
tions. Luhmann’s notion of ‘form’, borrowed from George Spencer-Brown’s
(2008 [1969]) book on the Laws of Form, is useful for understanding this dis-
tinction between the actual and the potential. Any ‘form’, having two sides, an
inside and an outside, thereby consists of a distinction which includes what it
excludes on the outside. Experience, action and communication necessarily
use forms to convey meaning and thus call up the medium in which those
forms are imprinted, constitutively to switching to alternatives (White et al.,
2007; Godart and White, 2010), whether for confirmation or critique, ambage
or ambiguity (White, 1992: 17f.).

Describing digitalisation in terms of a sociological media theory enables
us to explore the different forms that it takes, such as computer screens and
displays, keyboards and sticks, apps and algorithms, platforms and networks,
and allows us to examine the medium that is being explored, exploited and
developed, and which has a wealth of potential uses that can be identified by
observing what is already possible and being done. Remember Vilém Flusser
(2000 [1983]), who considered cameras to be searching for photographers to
explore their potential. Also recall Gilbert Simondon (2017 [1958]), who dis-
cussed technologies as insinuations of correlations between them and humans.
Examining these technologies, and digitalisation in particular, in terms of
media that carry or invoke actual and potential meaning, opens up a kind of
social phenomenology, through which you can learn about these media and
the social fields that implement them, simply by observing the selectivity built
into a digital device; which, to be sure, may be the outcome of controversies.
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24 Digital transformations

Note that, due to our approach, digitisation — the conversion of analogue
phenomena into digital formats — may also become a subject of sociological
research. Data are forms obtained from electronic sensors, algorithms, pro-
grams and effectors, and they also act as media that monitor social interac-
tions, gatherings, consumer behaviour, production processes, price movements
and natural events. Different forms of control can then be applied to these data.
Neither digitisation nor digitalisation is self-evident, but rather an ever-moving
field of possibilities that are confirmed, explored, forgotten, hidden, revealed,
assumed, feared and dreamt of. The notions of medium and form inform socio-
logical research that treats electronics and the social as variables in an ongoing
search for solutions to more or less well-understood problems.

A STRUCTURE OF NETWORKS AND A CULTURE OF
COMPLEXITY

Returning to the media catastrophe of the invention and introduction of elec-
tronics into the technologies of human society we can ask how ‘structure form’
and ‘culture form’ can handle the meaning overflow of experience, action and
communication that are implemented through fast connections, vast memo-
ries, synthetic intelligence and, not least, opaque modes of monitoring and
surveillance.

Once again, such a question concerns two complementary research perspec-
tives. One concerns the use of digital technologies, while the other concerns
how society deals with the overflow of meaning. The use of digital technolo-
gies can initially be categorised as I just did: by emphasising speed of connec-
tions, storage capacity, synthetic intelligence and monitoring of human, social,
technical and natural processes in increasingly granular detail.

It is more difficult to speak about society’s possible range of responses.
However, we have examples of how human society has survived, and even
shaped, earlier media catastrophes, such as the introduction of language, writ-
ing and the printing press. There is a wealth of ethnological, historical and
sociological data that we can consult for insights into societal responses to
the introduction of new communication technologies, as I have attempted to
do elsewhere (Baecker, 2007a, 2018). There are at least two insights that are
valid for all of these examples. First, there is no successful introduction of new
media that is not accompanied by significant rejection and avoidance, a process
that often takes centuries, decades or at least years. As any social technology
study knows, invention and introduction differ (Hughes, 2004). Therefore, it is
necessary to say ‘no’ to new technologies in some parts of society, even when
they have already been applied and tested in other parts, in order to gain time
and try out different perspectives in order to learn about their possible uses.
A catastrophe involving a change in the modes of production, reproduction,
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experience, action and communication unfolds not only incrementally, but also
in a delayed way, allowing different areas of society to adapt to it and reinvent
themselves in response.

The second insight is that society is indeed able to survive such a catastro-
phe and find a new level of autopoiesis, but there is no way to predict how this
will happen. This is not only because historical and regional data reveal a wide
range of responses, such that talking about a coherent way of ‘the’ society
responding is highly speculative. More importantly, venturing into such spec-
ulation, even to speak of coherent media epochs of human society — let alone
just four of them — tells us that the development of tribal society dealing with
language, of ancient cultures of stratified society dealing with writing, and
of modern society of functionally differentiated subsystems dealing with the
printing press, reveal no common pattern that we could identify. Segmentary
differentiation refers to distinct, but similar units, stratified differentiation to
distinct, but ranked units; core and periphery, a further differentiation prin-
ciple, to one case of inequality, and functional differentiation to units which
are similar with respect to overall society and dissimilar with respect to their
respective function (Luhmann, 2013 [1997]: 12f.).

Luhmann (2013 [1997]: 13) concludes that ‘there is obviously no theoretical
justification for this catalogue’ (of forms of differentiation). No obvious princi-
ple remains that could be employed by a new form of differentiation that might
emerge in response to digitalisation. Instead, we can expect all four principles
to persist and simply ‘grow old’ (Luhmann, 1995 [1984]: 379; Lehmann, 2015).
Considering nations as reborn tribes cherishing their cultural identities; dying
empires forcefully imposing themselves; not only tenacious but widening ine-
qualities and new kinds of inclusion and exclusion by stratification; and new
‘economies of worth’ or ‘modes of existence’ in their ‘regimes of justifica-
tion’” (Boltanski and Thévenot, 2006 [1991]; Latour, 2013), which resemble the
functional subsystems of the (not really past) past, it is indeed easy to imagine
society using its combined intelligence and chaos of differentiation to deal
with digitalisation.

However, if there is a new form of differentiation slowly coming to the fore,
we already know that it would have to be able to deal with a kind of elec-
tronic communication which is fast, connected beyond control, surprising in
its selective use of memories, references and addresses, and aggressive in its
prompting and exploiting of cognitive bias. Both structure form and culture
form that are able to reproduce would have to be idiosyncratic in order to
select what they need and reject what would compromise them. We also know
that recursiveness applies in any case, since structure and culture must rely
on themselves to be recognisable and provide redundancy. Moreover, we can
apply Luhmann’s (2017: 172) suggestion that any differentiation in a social
system must obey the rule to be able to reconstruct contingency and to account

Cathrine E. Temte, Jarle Trondal, Alexander Ruser, and

Downloaded from https:
ia Open Access. This is an ope

Commons Attributio

tives 4.0 Internationa

0/) license

y-nc-nd/4.0



26 Digital transformations

for complexity gradients between systems and their environments. However,
perhaps the most revealing aspect of our search for candidates for structure
and culture forms is the sensibility already apparent in sociological theory and
societal semantics.

Regarding sociological theory, I would argue that the recent surge of inter-
est in networks is no coincidence. Manuel Castells (2010 [1996]) explicitly
referred to the ‘rise of network society’, and, with the exception of systems the-
ory, no other sociological theory is as analytically strong or fruitful as network
theory, as demonstrated by both Harrison C. White (1992, 2008) and Bruno
Latour (2005). Networks are the perfect units with which to structure the
‘next’ society of electronic media, since they (net)work by inclusion and exclu-
sion. Networks take shape by offering identity to the elements they draw upon,
and consist of heterogenous elements that can connect to sites, stories, indi-
viduals and organisations, as well as practices and conventions. Nevertheless,
they remain restless with respect to members and non-members. Unlike sys-
tems, they have no boundaries but deal with closure at an ever-uncertain level.
Networks double as control projects, and produce, and rely on, their specific
data domain, algorithmic programming and electronic communication.

Regarding societal semantics there are some indications that the modern
view of semantics, which insists on clear distinctions between, for example,
nature and culture, maintains a Kantian vision of reason that can dominate not
only the sensual but also the irrational, and privileges liberal, democratic and
capitalist society, is giving way to a more complex view of common criteria in
nature and culture. This view recognises the self-organisation of systems out of
noise or negentropic decay, and considers affect to be of similar value to cog-
nition and reason. It also recognises the existence of a post-colonial world that
offers a variety of ways of living among humans in different ecologies. Indeed,
the advent of artificial, or rather synthetic intelligence (Smith, 2019), and the
search for its 4E (embodied, embedded, enactive and extended) cognitive and
perceptual processes, reveals that so-called ‘human’ intelligence is also highly
complex in its synchronisation and occasional disintegration of organic, neu-
ronal, mental, social and emotional intelligence. In fact, none of these intel-
ligences has the lead. This improbable and surprising synchronisation is no
longer taken for granted but has become a key issue in the rediscovery of the
body and of emotions in wellness cultures, performance theatre (replacing tra-
ditional spoken theatre) and medical research into psychosomatics.

The discovery of complexity — that any natural, human, social or techni-
cal phenomenon capable of self-organisation relies on incomplete self-de-
scriptions that depend on case-to-case supplements and complements (Pattee,
2008), where any supplement or complement is as indispensable as it is con-
trary to that which it supplements and complements (Lotman, 2001) — may
well qualify as the culture form of the next, that is, the digital media society.
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While the world of the printing press condensed its meaning overflow into
the idea that all human relationships on Earth ultimately obey some form of
reason, however often falsified, the world of electronic media verges on the
idea that everything is complex. As trivial as this idea may sound at first, it
is far-reaching and, more importantly, consistently capable of recognising
any phenomenon as both inherently different and reliably complex. John von
Neumann (1956) formulated a principle of self-organisation for any living,
social or synthetic phenomenon, stating that it is reliably built out of ‘unrelia-
ble components’. A fascination with complexity may be the defining feature of
the next societal culture, even though fundamentalist and identitarian move-
ments seem to suggest otherwise.

A ‘NEXT’ SOCIETY SINCE THE 1880S?

Let me reiterate my main point. In understanding digitalisation as a process
that relies on electronic media to produce a surplus of meaning for experience,
action and communication within society, I argue that we are in fact witness-
ing a new media catastrophe. This catastrophe forces the social system, as
the advent of language, writing or the printing press did before, into a new
mode — or disequilibrium state — of reproduction or autopoiesis. This surplus
reference must be distributed within certain structures to enable, differenti-
ate and reintegrate the ways in which we experience, act and communicate,
with reference to fast electronic connections, vast yet selective memories and
algorithmic monitoring, which modern functional subsystems and their dis-
tinction between interaction, organisation and protest cannot tame any more.
Connectivity transcends the neat, rational divisions of modern society. Even
while seemingly running wild, all that connectivity must be bundled into con-
trol projects which follow no common logic but are all based on their specific
combination of contrarian — and therefore sensitive — elements.

The structure of networks and the culture of complexity seem to be suitable
candidates for our structure form and culture form of a society that cannot
be differentiated and integrated according to modern expectations and seeks
new ways to do so. Idiosyncratic networks within idiosyncratic networks and
contrarian complexity meeting contrarian complexity are the fractal eigen-val-
ues of a society learning to deal with digitalisation. In order to pursue this
line of thought, I would like to add that, of course, we are not speaking of a
‘next’ society that would be the child of the 21st century. By referring to digi-
tal media in relation to electronic media, I am discussing tendencies that date
back to the ‘Zeitalter der Nervositdt’ (Radkau, 1998; and see Asendorf, 1989;
and even Musil, 1997 [1930]) or ‘Age of Nervousness’, which began in the
1880s with the invention of the telegraph. This was followed by broadcasting
40 years later and television 30 years after that. Reflecting on the philosophical
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implications of the discovery of electricity goes back even further, as evi-
denced by Immanuel Kant’s (1992 [1763]) ‘Attempt to Introduce the Notion of
Negative Magnitudes into Philosophy’, which considers the necessary comple-
mentarity of positive and negative magnitudes to explain voltage.

The invention and introduction of computers, the internet and artificial
intelligence certainly date from the 1940s onwards, with electronic computers
in the 1940s, artificial intelligence (AI) taking off in the 1960s and the internet
emerging in the 1980s. However, it may be helpful to consider the broader
historical context, because the advent of instantaneous communication, as
McLuhan (2001 [1964]) described it, could signify the real catastrophe. It may
be revealing to examine fascist and socialist experiments to come up with a
conveniently ‘totalizing’ response that bypasses the ‘nation’ as both the net-
work and the culture to follow (Sternhell, 1995 [1976]). As computers, the
internet and artificial intelligence continue to have an impact, both continuing
the electricity shock of instantaneity and taming it for possible human use,
we may be well advised to consider digitalisation in broader historical and
sociological terms.

THE END OF THE SOCIAL?

Regarding the second question above, namely whether the concepts of modern
society are still suitable for describing, understanding and explaining a next
society, it must be said that there are indeed concepts in sociological theory —
notably in systems theory and network theory — that can be used to describe
the phenomena of a digitised society. However, it may well be that what these
concepts describe is not the modern printing press society, but rather a next
society characterised by the use of electronic and digital media in addition to,
and as a complicated superposition and concatenation of, the printing press,
writing and orality. Sociological systems theory is useful because, on the one
hand, it is the most accurate description of the functionally differentiated mod-
ern society we have, which is useful to describe the mode of autopoiesis of the
society that we are slowly leaving behind. On the other hand, it has developed
concepts of systems and communication that go beyond modern society and
help analyse new autopoietic processes of society. Network theory is also suit-
able because its ideas of identity and control address the question of how new
eigen-values of autopoiesis occur and reproduce.

This does not mean that everything in sociological theory is fine. Certain
features of societal autopoiesis, which rely on non-transparent electronic tech-
nologies to attract, monitor, compute and distribute information, require new
notions such as the concepts of platform (Bratton, 2015: 41-72), infrastructure
(Kornberger et al., 2019) and communication that go beyond human partici-
pants (Baecker, 2007b, 2011b; Esposito, 2022). Big data research on human
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behaviour produces data of a granularity that computational sociology (Conte
et al., 2012; Edelmann et al., 2020) will struggle to cope with for some time,
since it does not fit with traditional empirical research or rather coarse-grained
sociological terms. Sociological theory will have to look for new meta-data
(Baecker, 2013), such as the notions of systems, networks, communication and
complexity, to grasp the discernible patterns at this level (Baecker, 2020). For
the time being, however, it is the other way round. Digital media are used in
such a way that they act as theatres, observing and testing individuals with
respect to ‘bio-political’ criteria that we are only just becoming aware of
(John-Mathews and Cardon, 2022).

It does not help that sociological theory begins to view individuals as ‘frac-
tal individualities’ acting within a ‘vague whole’ (Day, Lury and Ward, 2023).
Similarly, discarding the category of the social is unhelpful, as there are fac-
tors beyond human behaviour to consider when examining ‘synthetic situa-
tions’ (Knorr Cetina, 2009; see also Latour, 2001). There is no need to reduce
the social to an understanding of human behaviour. Any relationship between
sufficiently complex entities that are able to maintain dependency on each
other together with their independence from each other may be called social
according to specific structures and cultures of communication. The fractal-
ity of these entities — a new class of individuals involving not only human
beings, but also synthetic intelligences, animals, plants, rivers and perhaps
whole eco-complexes — is a condition for accessing networks that draw on and
constitute their identity.

ENVELOPES OF RECURSION

The third question, concerning the interdependence of large-scale processes
within the society and its subsystems of polity, economy, law, science, educa-
tion, religion and arts, may be viewed accordingly. If digitalisation consists of
new forms of society obtained from new media of communication, then we
should indeed expect a whole range of experiments in recursiveness. Attempts
to find rock-bottom eigen-values to navigate a complex world and build profiles
that are robust or ‘resilient’ (that is, able to change systems reproduction modes)
enough to withstand surprises of all kinds include economisation, politicisa-
tion, affectualisation (rage, indignation, hate, but also enthusiasm and excite-
ment), populism, medicalisation and aestheticisation. Each of these proves its
value by being able to attract, retain and control resources, addresses, stories
and ties that build networks and reproduce systems.

Constellations of valuation (Waibel et al., 2021) are useful for analysing
and describing the recursive functions of system reproduction and their net-
work structures as soon as they emerge and begin to value themselves. As
in Parsons’s (1978) ‘telic systems’, values are a means of marking not only
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indications, but also their distinctions, for further connective experience,
action and communication. They include certain features and exclude others,
emphasising what they include while remaining aware of what they exclude.
Valuation studies with respect to digitisation may therefore be a possible entry
point for studying the forms of social autopoiesis when some, if not all, famil-
iar forms of modern society undergo some more or less subtle changes. These
studies are not bound by preconceived notions of interaction, organisation, pro-
test or functional systems of society, and thus shed new light on the plasticity
and variability of society’s ability to self-organise and reproduce. Moreover,
these values are both self-identical and self-diverse. They reproduce, but in
ways that elicit and moderate conflicts among themselves. Sociological theory
may consist of unravelling these values and demonstrating how they relate
to the various realms of synchronised self-organisation, such as the physical,
organic, neuronal, mental, technical and social.

In social affairs, any one value acts like a figura (Auerbach, 2023 [1946]),
rendering a situation ‘real’ by linking it to other situations and generalising its
features as ‘symbols’, as Parsons et al. (1951) put it. It also draws on those other
situations and their symbols to name and value the features of a situation. Not
only are there micro—macro links structuring a situation — the macro framing
what happens in the micro, and vice versa — but there are also gradients, asym-
metries and orthogonalities time intertwining and separating bodies, minds,
communication and machines, ecological sites and technical infrastructure.
Values are both the means and the product of a scheme or even intrigue to
explore and exploit situations according to some open or hidden interests.
Values conceal and reveal what is at play, and must therefore be examined and
documented by sociology.

Digitisation as well as digitalisation show no respect whatsoever for tradi-
tional methods of constituting and reproducing society. But they must con-
stitute and reproduce society. Sociological theory is necessary in order to
provide the categories that can be used to describe both constitutive acts of
communication and envelopes or profiles that reproduce them as bundles of
such acts. Both digitisation and digitalisation involve a potential struggle for
dominance. Technological determinism meets political, economic, aesthetic
and even religious attempts at determination. When informed by interdiscipli-
nary systems theory and socio-technical network theory, sociological theory
can demonstrate that these attempts are just that: attempts. Sociological theory
emphasises the self-organisation and relative autonomy of any one realm of
autopoiesis involved, relative to both inner and outer environments.

Lastly, a media approach to digitalisation, which considers the social forms
derived from it, will also examine the physical, material or technical form of
the medium in question. The distinction between form and medium is ana-
lytical, not categorical. One form may simultaneously be a medium within
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another form. Therefore, a sociological theory of digitalisation must also
address sociological questions regarding digitisation. If social forms are made
possible and restricted in some way by electronic media, sociology must be
interested in how computer programs, applications, algorithms and platforms,
as well as screens, keyboards, mice, sensors, actuators, shells and virtual real-
ity glasses, work to connect and calculate bits, bytes, pixels, commands and
prompts when attracting glancing users, connecting users to each other and to
machines, and monitoring processes in the interest of benevolent or malevolent
surveillance agencies.

In any case, there are at least two questions to bear in mind: What kind of
digitisation underlies any form of digitalisation? And which social forms are
changed, invoked or destroyed by the attraction to the medium at hand?

THE HUMAN CONDITION IN SOCIOLOGICAL
PERSPECTIVE

Two final questions: one political and one self-reflective. How can we avoid
every keystroke and glance at our screen being recorded by programs operated
by strangers? And how can we maintain a form of paperwork or typesetting
that not only uses and feeds a chatbot — the last person in town to read our
papers — but also keeps up with the unique feature of human beings’ imagina-
tive and creative subjectivity?

Even though politics and ethics attempt to address them, there are currently
no clear answers to these questions. This chapter, however, emphasises the
sociological aspects of digitalisation. While digitisation refers to the technical
aspects of introducing computers, the internet and Al into the ways in which
human society produces, stores, disseminates and evaluates information and
communication, digitalisation refers to the social processes that transform
the structure and culture of society through the use of digital media. While
the concept of catastrophe may sound exaggerated, it highlights an impor-
tant point: to understand modern society, we must consider the impact of the
printing press und the critical dynamisation of society it produced. This will
help us to understand which structures and cultures are changing due to the
introduction of computers, and how society must adapt to find new solutions to
its functional problems.

Niklas Luhmann’s two-volume work on the theory of society (Luhmann,
2012 [1997] and 2013 [1997]; black cover for the German edition, white for
the American edition) can be read as an attempt to understand the catastrophe
of modern society — a phenomenon that is not well understood, but has been
observable for the last three of four centuries —in order to gain an initial under-
standing of how the next society is already responding to the current catastro-
phe. Examining current debates about digitisation, an an Aristotelian influence
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is evident, as people continue to seek the purpose of historical processes and
their place and role within them. Our hearts are bound up with the structure
and culture of an alphabetical society, even though we have begun to under-
stand it in the modern terms such as fluid rationality and dynamical equilibria.
It is our everyday practices, as well as our professional activities, that are being
digitalised even though we still lack the vocabulary to understand and describe
what is happening.

A sociological theory of catastrophic media epochs that not only replace
earlier ones but also overlap with them can provide a picture of a human being
who is connected to and surrounded by all four media epochs experienced by
human society to date; that is, by both the media and the structures and cul-
tures invented by society to meet their challenges. We still speak and listen,
write and read, print and receive, and film and watch. All of our culture tech-
niques for dealing with the wonders and challenges of these means of commu-
nication are still with us and necessary. However, it takes sociological theory
to consider their more negative aspects. Having to listen, read, receive and
watch is not just a gift, but an obligation too; not to mention the need to speak,
write, print and film or post. While an economic perspective looks at reducing
the transactions costs that these media induce, a sociological perspective looks
at the problems that they create. There is nothing trivial about communication.
However, examining the problems that it creates also allows us to marvel at
the solutions that human beings are up to now able to find in their social inter-
course. These two sides of the coin are what drive sociological theory.

As long as we trust words, we also have to know how to mistrust them, so
the first catastrophic introduction of oral language is still with us. If a socio-
logical theory of digitalisation can provide an insight into earlier and different
forms of media, it can improve our understanding of the human condition.
Indeed, computers have given us more than just better data processing. They
are not merely an experiment in themselves, exploring a world made possible
by computer exploration (Newell and Simon, 1976), but also prompt a reap-
praisal of earlier media and their social impact.

But beware. This is only the beginning. Understanding the media through
which communication is disseminated — such as language, writing, the printing
press, and electronic and digital media — is just one chapter of a sociological
media theory (Luhmann, 2012 [1997]: chap. 2; Baecker, 2016). Success media
such as money, power, love, affect, truth and belief produce their own overflow
of meaning and thus their own societal changes (Parsons, 1977). Then there
are perception media such as audition, vision, smell, taste and touch, which are
indispensable for relating the clear to the unclear — Kant’s (2003 [1787]: B33f.,
Anschauung or ‘intuition’) — and gaining an understanding of the complexity
of human action and experience.
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2. Digital transformation readiness:
evaluating Dutch municipalities’
compliance with the Al Act

Willem Bantema, Trix Mulder and Soner
Korucu

INTRODUCTION

On 1 August 2024, the AT Act (Regulation (EU) 2024/1689) came into effect,
establishing a standardized framework for artificial intelligence (Al) regu-
lation across the European Union (EU). This legislation aims to ensure Al
reliability and safety while safeguarding fundamental rights and fostering
innovation to maintain Europe’s competitive edge. After a two-year transition
period, full implementation is expected by 2026, impacting upon municipal-
ities that integrate Al into their operations and services (Janssen & Van den
Berg, 2022; Wirtz, Weyerer & Geyer (2019). Scholars such as Solove (2024),
Kleinhout and Naves (2022), Engelfriet (2023), Quintais (2024) and Meuwese
and Wolswinkel (2022) discuss the legal and regulatory challenges posed by
the AI Act, particularly its implications for public administration.

This chapter examines how municipalities are preparing for the Al Act
and outlines key measures for Al governance and compliance. Municipal Al
adoption is not just a regulatory issue but also a crucial component of broader
digital transformation efforts. Ensuring compliance with the Al Act requires
integrating Al into municipal digital strategies, aligning governance struc-
tures, and addressing disparities in technological capacity. This chapter exam-
ines the readiness of Dutch municipalities to meet the Al Act’s requirements
and whether AI governance has been meaningfully operationalised within
local administrations.

Despite high levels of awareness, findings indicate a significant gap between
regulatory knowledge and actual implementation. Many municipalities recog-
nise the importance of Al governance but struggle with practical execution due
to limited legal expertise, digital infrastructure disparities, and uncertainties
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surrounding Al ethics. These challenges necessitate a theoretical framework
that explains the persistent barriers to effective AI governance.

This chapter applies three theoretical perspectives: symbolic versus sub-
stantive compliance (Taheriruh and Moshtari, 2023), policy—implementation
gaps (Edler and Fagerberg, 2017), and regulatory compliance in Al (Ashraf
and Haile, 2023). These frameworks illustrate why municipal compliance
often remains symbolic, how implementation gaps hinder Al adoption, and
why regulatory adaptation is an ongoing challenge. The chapter also integrates
insights from Fest et al. (2022), who highlight that AI compliance is frequently
fragmented due to low Al literacy and a lack of structured implementation
mechanisms.

By examining these issues, this chapter contributes to the discourse on Al
governance, regulatory adaptation and institutional compliance behavior. The
findings emphasise that compliance alone does not drive meaningful institu-
tional change, and that municipalities must develop adaptive governance mod-
els to bridge the gap between policy intent and practical Al integration.

THEORETICAL FRAMEWORK

Although this chapter primarily emphasises empirical findings regarding how
Dutch municipalities are responding to the Al Act, it nonetheless aligns closely
with theories in the field. This study applies three key theoretical perspectives
to understand the gap between policy and practice in municipal Al adoption.

The symbolic versus substantive compliance theory (Taheriruh and
Moshtari, 2023) provides a framework for analysing whether municipalities
genuinely integrate Al governance or merely engage in superficial compliance.
Symbolic compliance occurs when municipalities formally adhere to Al reg-
ulations without implementing meaningful structural or operational changes.
In contrast, substantive compliance involves embedding Al governance into
daily municipal operations, ensuring that regulations lead to practical out-
comes rather than remaining an administrative formality. This distinction is
essential to evaluating whether the Al Act is driving real change in municipal
governance or remains a bureaucratic requirement with limited impact.

The policy-implementation gap (Edler and Fagerberg, 2017) further
explains the challenges that municipalities face in translating Al policies into
practice. While national and European AI frameworks set clear objectives,
municipalities often struggle with limited resources, expertise or institutional
support needed to implement these policies effectively. This gap results in
delays, inconsistencies and fragmented AI adoption across municipalities.
Understanding these challenges is critical to identifying strategies that bridge
the divide between policy ambitions and operational feasibility.
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The regulatory compliance in Al framework (Ashraf and Haile, 2023)
contextualises the legal complexities surrounding Al governance. Given the
rapid evolution of AI technology, municipalities must continuously adapt to
shifting regulatory landscapes, which can create uncertainty and hesitancy in
decision-making. Compliance requires more than passive adherence to legal
requirements: it involves proactive engagement with evolving regulations and
ethical considerations. Municipalities that lack the capacity to stay updated
with regulatory developments may struggle with enforcement, leading to var-
ying levels of Al governance maturity. Fest et al. (2022) showed that public
sector professionals frequently lack clear guidelines on how to operationalise
Al governance, contributing to inconsistencies in compliance. This reinforces
the need for municipalities to enhance Al literacy at all levels and to integrate
compliance mechanisms more explicitly into decision-making structures.

DATA

The core of the research was a survey distributed to all municipalities. This
survey was sent out twice: between September and December 2023, and a sec-
ond invitation between the end of May and the end of July 2024. The first round
of responses included 88 municipalities (26 per cent), while the second round
had 40 municipalities (12 per cent), likely due to the summer holidays. In both
rounds, three questions were asked: (1) Is someone within your organisation
aware of the Al Act and its obligations? (2) Is your municipality taking action
to raise awareness about the AI Act? (3) Has your municipality made changes
to comply with the AI Act? In the second round (about six months later), 19
of the 40 municipalities had also participated in the first round, allowing for a
comparison of the scores on these questions to see whether their readiness for
the AI Act had changed. At the same time, 21 additional municipalities that did
not participate in the first round were included in the total number of unique
municipalities, bringing the total to 109 unique (representatives of) municipal-
ities, representing about 32 per cent of all Dutch municipalities (342 in total).
The research included a diverse range of employees from various depart-
ments and roles, highlighting the breadth of expertise involved. Participants
primarily fell into categories related to information management and security,
with roles such as chief information officers, information managers, privacy
officers and information advisors contributing valuable insights. Additionally,
administrative support staff, including management assistants and commu-
nication support roles, participated, providing a well-rounded perspective on
operational efficiency. The research also featured employees in programme
management and policy advisory positions, such as programme managers and
policy advisors, who offered insights into digital transformation and strategic
planning. Team leaders and coordinators in information management played a
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crucial role, emphasising the importance of leadership in guiding information
initiatives. However, it is worth noting that there was a limited representation
of employees with legal expertise in the survey. This lack of participation from
legal professionals may affect the comprehensiveness of insights regarding
legal and compliance aspects within the research.

First, we briefly outline the background of the AI Act and discuss what it
specifically means for municipalities. Second, we address the awareness and
action regarding the Al Act (survey results); and third, we look at insights
gained from the three in-depth interviews conducted with representatives from
municipalities.

THE AI ACT: IMPLICATIONS AND REQUIREMENTS FOR
MUNICIPALITIES

This section examines the legal foundations and requirements of the Al Act,
exploring how its provisions specifically impact upon municipal operations. It
is important to note that this section does not provide a comprehensive review
of the AI Act, but instead focuses on the key elements relevant to the practical
research presented later in this chapter.

Al can have a substantial impact on society, offering both opportunities
and risks. Therefore, it is essential to build trust that Al and the Al regulatory
framework are developed in alignment with the values of the European Union.
This became the AI Act (European Parliament and Council of the European
Union 2024). The AI Act is enforced through a multi-layered governance
framework, outlined in Chapter VII (Governance) of the AI Act, involv-
ing cooperation between the Al Office, Al Board, the Advisory Forum and
Scientific Panel at the European level and national authorities in each Member
State. This structure ensures oversight, compliance and regulatory coordina-
tion across the EU (Novelli et al., 2024).

According to recital 6 of the preamble of the Al Act, a fundamental require-
ment is that Al must be a human-centred technology. This means that Al
should serve as a tool for people, with the ultimate objective of enhancing
human well-being. For public institutions, such as municipalities, this is an
essential requirement. Municipalities inherently aim to serve their citizens
and enhance human well-being, irrespective of Al usage. In light of this, and
incorporating the regulatory compliance in Al framework theory, compliance
for municipalities with the Al Act necessitates not only passive adherence to
legal requirements but also proactive engagement with evolving regulations
and ethical considerations. Consequently, this current paragraph is written not
only to address the legal obligations but also to provide practical guidance on
how municipalities can meet the discussed requirements of the GDPR.
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The preamble of the Al Act states that Al should enhance human well-be-
ing. This principle should ideally be reflected in the Al system’s definition.
However, this definition is somewhat vague in wording. According to Article 3
(1) of the AI Act, an Al system is:

a machine-based system that is designed to operate with varying levels of auton-
omy and that may exhibit adaptiveness after deployment, and that, for explicit or
implicit objectives, infers, from the input it receives, how to generate outputs such
as predictions, content, recommendations, or decisions that can influence physical
or virtual environment.

This implies that an AI system must always have a defined purpose, although
this purpose does not necessarily need to be explicitly stated. Consequently,
if municipalities intend to deploy an Al system, they must have a purpose in
mind for it, whether explicitly articulated or at least implicitly understood.

That may sound logical, but it is not always the case. A study conducted by
the Governance and Security in a Digitalising Society research group indi-
cates that although 82 per cent of the participating municipalities report being
aware of the obligations imposed by the AI Act, only 24 per cent of the partic-
ipating municipalities state that they have already implemented changes. The
findings of this research are discussed in detail later this chapter.

Other research among Dutch municipalities in June and July 2024 has shown
that 60 per cent of municipalities do not yet know exactly how they want to use
Al but they are certain that they will use it (Dees, 2024). This research sent
out a call to participate in the survey to the municipal secretaries of all 342
municipalities. It received 85 completed surveys back. Although the research
showed that some municipalities have no idea how they want to use AI, most
municipalities indicate that they are currently investigating the possibilities of
using Al within their municipality or that they are establishing guidelines for
the use of AI (Van Trigt, 2024).

Determining the purpose, or purposes, for which the Al system is deployed
is crucial for establishing the risk classification of the respective Al system.
Therefore, we use ‘purpose’ as a guiding principle throughout this legal sec-
tion. In doing so, we discuss the opportunities that the implementation of Al
by municipalities offers, while outlining the preconditions for this implemen-
tation. The focus is on the requirements for transparency. This is illustrated
with practical examples, starting with the risk classification system employed
by the Al regulation.
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Purpose and Risk Clarification

The Netherlands Court of Audit categorises Al systems into nine distinct
groups. These range from knowledge processing, such as searching through
internal documents, to supporting the democratic process by, for instance,
transcribing parliamentary debates. The Court of Audit’s report clearly and
comprehensively discusses these objectives for the use of Al, and they may
potentially serve as a guideline for municipalities in determining the purpose
of deploying Al systems (Netherlands Court of Audit, 2024: 17).

Municipalities can also take advantage of this diverse range of Al applica-
tions. In fact, in Q1 of 2024, research organisation TNO identified a total of
105 potential applications for municipalities (Hoekstra et al., 2024). The use
of Al systems by municipalities could open up possibilities such as increased
efficiency and improved service quality for residents. However, the various
applications of such Al systems also carry different levels of risk. Recital 26
of the AI Act aims to regulate Al systems by categorising them based on the
level of risk that they pose. The regulation introduces a risk-based approach,
with Al systems classified into three main categories. The rules that apply to
an Al system vary depending on the risk level it presents. The greater the risk,
the more stringent the regulations.

Unacceptable risk

Article 5 of the AI Act addresses a list of Al systems with an unacceptable
risk. This list is exhaustive and contains all categories of Al systems that
are deemed unacceptable and therefore prohibited. The provision and use of
these Al systems are prohibited because ‘they contradict with Union values of
respect for human dignity, freedom, equality, democracy, and the rule of law
and fundamental rights enshrined in the Charter’, as stated in recital 28 of the
Al Act. These Al systems are aimed at manipulative, exploitative and social
control practices. Examples of such prohibited systems include Al systems that
classify individuals based on social behaviour (‘social scoring’) or databases
created or supplemented through indiscriminate scraping of facial images
from the internet or CCTV footage for facial recognition purposes.

High risk

Al systems classified as high risk are allowed, but they are subject to more
stringent regulations compared to low-risk systems. Under Article 6 and recital
52 of the Al Act, these systems either serve as (safety components of) prod-
ucts regulated by EU product safety legislation, or pose significant risks to
individuals’ health, safety or fundamental rights by their intended purpose.
Additionally, Annexes I and III of the AI Act outline the specific purposes that
are considered as high risk.
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An example of a high-risk Al system that is particularly applicable to
municipalities is an Al system used to (help) determine whether individuals
are eligible for certain public assistance benefits and services, or to decide
whether these should be reduced, revoked or reclaimed. Such systems can
directly affect individuals since these systems act as the ‘decision-maker’.
Furthermore, based on recital 58 of the AI Act they may infringe on funda-
mental rights such as social protection, non-discrimination, human dignity or
access to effective remedies.

Limited or no risk

Lastly, Al systems that are not considered high-risk systems fall into the cat-
egory of systems with limited or no risk. Particular Al systems are subject to
little mandatory requirements (based upon transparency) in comparison to the
high-risk AI systems. Examples of such systems are generally systems such as
spamfilters or chatbots (ex. ChatGPT or Copilot).

From the interviews with three municipalities, it appears that these munici-
palities primarily consider systems that fall under the lowest risk category. For
instance, using an Al system to generate images for social media or to draft
recruitment texts poses minimal risk. However, if a municipality uses systems
for fraud detection or the provision of benefits, this quickly becomes a high
risk. Even the use of systems that initially seem to have limited risk can, in
practice, turn out to be high risk, as it depends on the purpose for which the
Al system is deployed.

General Purpose AI and Single Purpose AI: The Consequences for the
Risk Level

As described above, the distinction between risk levels is crucial, as each risk
classification has its own regulatory requirements that are aimed at managing
the risks posed by these Al systems. To determine which risk level is applica-
ble for a specific Al system, the intended purpose for which the AI system is
used is a leading factor, as outlined in recital 12 of the Al Act.

For so-called single purpose Al (SPAI) systems, the risk classification tends
to remain stable. As the name suggests, these Al systems are designed to ful-
fill a specific, predefined function. Since their function is fixed, the associated
risk level is less likely to change significantly over time. However, for general
purpose Al (GPAI), this risk classification is not as ‘fixed’. Recital 97 of the
AT Act defines a GPAI based on its key functional characteristics, particularly
its generality and ability to competently perform a wide variety of distinct
tasks. These systems can handle a broad range of functions, including image
and speech recognition, audio and video generation, pattern detection, ques-
tion answering and translation (Nikolinakos, 2023). An example of a GPAI,
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as recognised in recital 99 of the Al Act, is a large language model. These
models, such as GPT-5, are designed for multiple purposes and can support a
wide range of applications. Depending on the specific use and context in which
an GPAI system is applied, the risk to individuals and society can vary. In fact,
the same GPAI can fall into all risk levels merely based on the purpose of the
system.

For instance, a GPAI system that simply rewrites human-made decisions to
adjust the language level to the needs of the addressee might be classified as
minimal risk. In this case, the system only improves clarity without altering the
decision’s content or infringing on individuals’ rights and freedoms. However,
if the same GPAI system is used to autonomously approve or deny applications
for social benefits or housing, it would be considered high risk. This is because
decisions that affect access to essential public services and benefits — explicitly
listed in Annex III of the Al Act — have a significant impact on individuals’
well-being. In yet another scenario, the same GPAI system could be deployed
for practices involving unaccepted risks, such as creating or managing a face
recognition database. These use cases are explicitly banned under Article 5(e)
and (h) of the Al Act. This demonstrates how the intended purpose of the
system can shift its classification from minimal risk to high risk, or even to a
unacceptable category.

Measures and purpose

In principle, Al systems may only be placed on the European market under
certain conditions (European Parliament and Council of the European Union,
2024: recital 46) These conditions depend on the risk classification of the
respective system. The higher the risk, the stricter the conditions. These
requirements appear to be primarily aimed at the developers of the systems.
However, there are also conditions for the deployer of the Al systems (Santifort
et al., 2023). This means that municipalities which do not develop Al systems
themselves cannot blindly rely on the fact that an Al system which has entered
the European market can be used without scrutiny.

We established above that municipalities could, in some cases, use Al sys-
tems that fall into the ‘high risk’ category according to the Al Act. According
to Article 3 (4) of the AI Act, the deployer is the organisation ‘using an Al
system under its authority’. Meaning that when a municipality uses a high
risk Al system under its authority it must comply with the conditions for high-
risk Al systems, as outlined in Article 26 of the Al Act. There are various
requirements for deployers of high-risk Al systems. We discuss some of these
requirements here and apply them directly to municipalities.

For instance, based on Article 26 (1) of the Al Act municipalities must
use the Al system in accordance with the terms of use. To ensure that this
is effectively implemented within the municipality, appropriate technical and
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organisational measures must be taken. This is a rather open requirement, but
one that is already familiar from, for example, the General Data Protection
Regulation (GDPR) (European Parliament and the Council, 2016). This could,
for example, be achieved by making it impossible to use the Al system in any
manner other than as prescribed in the terms of use (technical measure), or by
providing training to employees who work with the Al system, explaining the
importance of using the Al system correctly (organisational measure).

Another important measure is that municipalities shall assign human over-
sight to natural persons. These persons must possess the necessary compe-
tence, training and authority, as well as the necessary support (Van de Ven,
2021). This requirement from Article 26(2) of the AI Act is closely related to
the requirement for AT literacy in Article 4 of the AI Act. The current article
(pending the Omnibus IV Proposal) states that municipalities:

shall take measures to ensure, to their best extent, a sufficient level of Al literacy of
their staff and other persons dealing with the operation and use of Al systems on
their behalf, taking into account their technical knowledge, experience, education
and training and the context the Al systems are to be used in, and considering the
persons or groups of persons on whom the Al systems are to be used.

As this article indicates, the Al Act does not specify exact measures to achieve
Al literacy. However, the Dutch DPA (Autoriteit Persoonsgegevens) provides
guidance on how to shape Al literacy. Organisations, including municipali-
ties, are advised to adopt a multi-year (iterative) plan for gradual integration
(Autoriteit Persoonsgegevens, 2025). This involves four consecutive steps:

(1) Identifying Al systems and assessing associated risks. In this step, munic-
ipalities conduct an inventory of all Al systems currently in use and per-
form a risk assessment on them. This step can also serve as the initial
phase when implementing a new Al system.

(2) Defining concrete and measurable Al literacy objectives. With a clear
understanding of the AI systems currently utilised by the municipality
and their associated risks, a plan can be formulated in this step to ensure
appropriate Al literacy tailored to the risks identified in step 1.

(3) Implementing strategies. With the appropriate Al literacy now clearly
defined, practical steps can be taken to effectively implement this AT lit-
eracy. This may include training programmes, governance measures and
awareness initiatives.

4) Continuously evaluating and refining these efforts. Given that new Al
systems may be implemented, and the risks associated with Al systems
that are already in use may change, it is important to regularly repeat the
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above process, for example once a year, and to adjust the Al literacy plan
accordingly.

Another measure stated in Article 26 (4) of the Al Act, which resembles the
principles of data accuracy and data minimisation from the GDPR, is the
requirement that municipalities must ensure that the input data is relevant and
sufficiently representative for the intended purpose.

In addition to the obligations outlined in Article 26 and Article 4 of the
Al Act, there are also several relevant obligations for municipalities found in
Article 50 of the AI Act. These are transparency obligations (Benedikt et al.,
2024). For example, under Article 50 (1) of the Al Act, municipalities that
use Al to communicate directly with their residents must ensure that their
residents are informed about this. The information must be provided to the
involved natural persons at the latest at the time of the first interaction or expo-
sure, in a clear and distinguishable manner.

This section highlights (a couple of) the numerous legal requirements that
municipalities must adhere to when implementing Al systems. To evaluate the
level of awareness among municipalities regarding the Al Act and its obliga-
tions, a survey was conducted. The findings from this survey are detailed in
the subsequent sections. It is crucial to note, as mentioned in the introduction,
that the survey had a limited number of participants with legal expertise. This
shortage of legal professionals may impact upon the depth of insights into legal
and compliance issues within the research.

AWARENESS AND PREPAREDNESS OF MUNICIPALITIES
FOR THE AI ACT

This section presents survey findings on municipal awareness and initial steps
towards compliance with the AI Act. By examining the current state of knowl-
edge among municipalities, the section reveals both achievements and gaps
in readiness and highlights where further efforts may be needed. The study
focused on the unique municipalities that participated in the first and second
survey requests in 2023 and 2024. The results are based on 109 municipalities,
representing about 32 per cent of all Dutch municipalities.

Awareness of Obligations in the AT Act

When we look at awareness of the Al Act’s obligations, 89 out of 109 munici-
palities (82 per cent) indicated that they were aware of the requirements. Here
are some quotations from municipal officials in response to the survey. The
responses vary: ‘We are aware that the European draft Al regulation (likely by
2026) will make it mandatory to document high-risk Al algorithms’; “We will
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soon start creating a new IT [information technology] vision for the municipal-
ity, which will also include AI’; ‘We know that the Al Act is coming, but we do
not fully understand what it will mean for us’; “We have to admit that, before
receiving this email, we were unaware of this development’. These quotations
show that while some municipalities are very aware, others are unsure why
this new law is important for them.

Actions Taken to Raise AI Awareness

When asked whether the municipality had taken action to raise Al awareness,
63 out of 109 municipalities (58 per cent) said that they had taken steps. This is
lower than the awareness percentage mentioned earlier. Here are a few exam-
ples of actions: ‘We are including these decisions in our change processes and
will, of course, communicate them with all stakeholders’; ‘We recently had a
speaker from the University of Twente to talk about AI. We’ve also included
Al risks and dangers in our training and shared this on our intranet’; ‘We are
working on raising awareness about Al, algorithms, and Al chatbots. This
includes guidelines for chatbots, organising regional Al knowledge meetings
for council members’; “We have taken steps to raise awareness around the Al
Act. For example, we conduct an IAMA test before implementing an Al appli-
cation. We also informed all staff about the potential risks of using generative
Al technology’.

Have Changes been Made to Comply with the AI Act?

The survey also asked whether municipalities had already made changes to
comply with the AI Act. Only 26 out of 109 municipalities (24 per cent) said
that they had implemented changes, meaning that most still need to take action
as the law begins to affect them. Some municipalities shared their progress:
‘We have decided to start publishing our algorithms step by step’; ‘We are
working on embedding Al into our policy in an appropriate and ethical way by
2024’; ‘Changes have been made, but they are more related to the upcoming
requirement for an algorithm register in 2025’; “The municipality has already
developed policies in preparation for the AI Act’; “We’ve set up the basis for
a register and have shared this through our intranet and videos’; ‘We have
added an algorithm to the Al register and plan to expand this next year’. These
examples provide a glimpse into the actions that municipalities have taken or
are planning to take.
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Changes over Time

The second survey had a lower response, but an analysis showed that 19 out of
the 40 municipalities that responded had also participated six months earlier. It
is interesting to see whether any changes were visible. This small sample size
and the varied survey respondents may contribute to differing perspectives.

This analysis showed that most of the 19 municipalities that participated
both times were aware of the Al Act obligations (53 per cent), and a few said
that they were unaware at both times (16 per cent). For most municipalities
(69 per cent), there was no change in awareness between the first and second
survey. However, five municipalities (26 per cent) that were initially unaware
reported increased awareness six months later.

Regarding actions taken to raise awareness, a different trend was observed.
Nine municipalities that did not take any action initially had done so by the
second survey (47 per cent). However, some municipalities showed inconsist-
encies, reporting actions in the first survey but not in the second (11 per cent).
It is possible that actions were taken earlier and are no longer ongoing. Some
municipalities reported no actions at both times (21 per cent), while others
consistently reported actions.

Investigative research shows that Al can help municipalities to improve
efficiency and services, but it also brings ethical challenges (Van den Brand,
2024a). Both Rotterdam and Groningen have faced issues in managing Al
responsibly. Rotterdam has been criticised twice by its audit office for using
biased algorithms, including one that unintentionally discriminated in detect-
ing fraudulent benefits. The 2021 audit report revealed that civil servants do
not fully understand the ethical risks associated with Al In response, the city
of Rotterdam established an ‘algorithm governance’ structure to promote
responsible Al use and registered several high-risk algorithms. However, many
such algorithms remain unregistered, and transparency towards the public is
still insufficient. The audit office therefore emphasised that decisions on eth-
ical Al use should be made by political leaders rather than civil servants, in
order to minimise unnecessary risks.

In Groningen, the ethics committee advised against using generative Al,
such as Microsoft’s Copilot 365, due to poor data management and privacy
concerns. The city’s growing reliance on tech companies like Microsoft poses
risks, and the committee recommended delaying Al use until better protec-
tions are in place. Both cities highlight the need for stronger Al governance.
Rotterdam is focusing on transparency and political oversight, while Groningen
is working on data management and privacy before further Al implementation.
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Algorithm Register and Transparency in Practice

One way to increase transparency and shift from a more or less symbolic to
a more substantive approach in the use of Al is through algorithm registers
(Taheriruh and Moshtari, 2023). In these registers, government bodies, includ-
ing municipalities, publish their use of algorithms. Each entry includes gen-
eral information about the algorithm, how it is used responsibly, and technical
details. The register also shows the current status of each algorithm, whether it
is in use, being developed, or has been discontinued.

It is important to note that the algorithm register is a Dutch initiative based
on several opinions and reports. The register was created to provide more
transparency about the Dutch government’s use of algorithms. There are both
similarities and differences between the register and the Al Act. The register
also includes rule-based algorithms and low-risk algorithms, not just high-risk
ones. Government organisations can submit their algorithms for registration
by contacting the relevant authorities.

The general rule for the algorithm register is ‘publish unless’. Not all algo-
rithms need to be included in the register. Some may be excluded due to legal
reasons. If there is doubt, the guideline says: ‘If there are no clear reasons not
to publish, then publish information about the algorithm’ (BZK, 2023).

The algorithm register helps to show which municipalities are working
to make their use of algorithms transparent. Eventually, the register will be
required for all government organisations, including water boards, municipal-
ities, provinces and the national government. It is unclear whether other public
bodies, such as schools and healthcare, will also need to comply. When the
students’ survey was conducted, 17 municipalities had registered part of their
algorithm use. This was in early 2024.

Shortly afterward, news emerged that municipalities published few algo-
rithms (Van den Brand, 2024b). Several large municipalities have now pub-
lished their high-risk algorithms in the national algorithm register, but the
majority have not yet followed. With new regulations coming and increasing
public pressure, changes are expected. The Netherlands has had a National
Algorithm Register that it launched in December 2022, when there were 109
algorithms listed. By mid-February 2024, this had risen to 291, with most
entries from municipalities. Amsterdam (40), The Hague (29), Utrecht (38) and
Rotterdam (11) lead the way, followed by about 40 other municipalities with
1-5 registrations each. However, the published algorithms are just a small por-
tion of the risky codes used by the government. The Court of Audit found doz-
ens of predictive, possibly discriminatory algorithms in use, many of which,
such as fraud detection tools, remain unregistered. Even leading municipali-
ties face challenges. Amsterdam, for example, was criticised by its own audit
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office for lacking control over its algorithms and failing to assess their fairness
properly.

Participation in the national register is voluntary, and there is no mandatory
involvement yet due to slow legal processes. However, the upcoming European
Al regulation will make it mandatory to register high-risk algorithms in a pub-
lic database, with strict transparency requirements.

A news article in September 2024 reported that municipalities were per-
forming better than ministries (Hartholt, 2024). The Dutch algorithm register
now contains more than 500 algorithms, according to a recent review. About
400 government algorithms have been added in the last year and a half, with
municipalities ahead of the national government. By the end of 2025, the reg-
ister should be fully completed, and the government has been speeding up in
recent months. When the register was created in December 2022, it started
with 109 algorithms. According to the review, most of the registrations come
from Dutch municipalities, which have listed 365 algorithms. Amsterdam,
Utrecht, and The Hague are leading in this area. Interestingly, the central gov-
ernment has only added 13 algorithms to the register so far. Compared to the
central government, Dutch municipalities are doing better.

PRACTICAL INSIGHTS FROM MUNICIPAL INTERVIEWS

Through in-depth interviews, this section offers a closer look at the varied
approaches that municipalities take to implement Al, highlighting real-world
challenges and readiness for compliance with the Al Act. For example, munic-
ipality A focuses on using Al systems as tools rather than decision-makers.
Guidelines have been set up to make employees aware of the sensitive infor-
mation that Al can handle. Employees may use Al systems as tools, but the
Al systems must not take over their tasks, nor can they make decisions. The
municipality plans to offer training to employees so they understand how
to use Al, what they should avoid, how AI works, and how to prevent dis-
crimination or incorrect information. Municipality A is experimenting with
Al-generated images on social media for sensitive topics, such as abuse or
financial issues, where using real photos may be inappropriate. They clearly
indicate when an image is Al-generated and follow data protection guidelines.
Municipality A collaborates with other municipalities in some areas but not
yet in algorithms. For now, the municipality is waiting to see how the AI Act
will be implemented.

Municipality B uses Al for drafting documents and recruitment texts. Al is
developing quickly, and the municipality is still exploring its options. It does
not have a specific team for the Al Act yet but plans to hire interns to focus on
it. It currently does not use many Al systems but intends to add an ethics section
to its policies next year. Their biggest challenge is a lack of employee capacity
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and understanding of AI, which is also an issue for citizens. Many smart-
phones have Al but people may not know how to use it, making it difficult for
the municipality to ensure that Al systems do not influence decision-making.

Municipality C uses a variety of Al applications, such as Al models for
object recognition, text mining for social media sentiment analysis, and drone-
based ‘urban mining’ to identify materials for carbon dioxide (CO,) reduction.
It has used text mining to measure the city’s mood after events such as football
matches or protests. Ethics and privacy are key concerns. For example, when
using drones, the municipality informs residents in advance, asking for permis-
sion and explaining the purpose. It also provides ethics training for employees
and has strict guidelines to protect sensitive information. Municipality C is
well informed about Al regulations and is working on the algorithm regis-
ter. It also shares experiences with other municipalities, helping to broaden
its understanding of Al regulations and ethics. It is aware of how technology
will affect the labour market and is preparing employees for job changes due
to automation and AL

These interviews show the different approaches tha municipalities are tak-
ing to use and implement Al and comply with the Al Act. From ethics training
to strict oversight, all three municipalities are committed to the responsible
use of Al

CONCLUSION AND FUTURE DIRECTIONS

This chapter demonstrates that while Dutch municipalities are aware of the Al
Act, significant gaps remain in implementation. Many municipalities are in a
phase of symbolic compliance, where awareness and formal policy develop-
ment occur, but without deep structural and operational integration. Factors
such as limited legal expertise, disparities in digital infrastructure, and ethical
uncertainties contribute to this fragmented approach to Al governance.

A key insight from this study is that compliance alone does not drive mean-
ingful institutional change. To achieve substantive Al governance, municipal-
ities must integrate Al beyond legal adherence, embedding it within broader
digital transformation strategies. This requires capacity-building, Al literacy
initiatives, and intermunicipal collaboration to accelerate the transition from
symbolic to substantive compliance.

The findings contribute to existing theories on Al governance by refining
the symbolic versus substantive compliance framework, highlighting that
municipalities move through distinct phases influenced by policy pressure and
organisational capacity. The policy—implementation gap is further contextual-
ised by showing that implementation barriers stem not only from resource lim-
itations but also from a lack of cross-departmental cooperation and strategic
Al planning. Additionally, this study reinforces the regulatory compliance in
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Al framework by demonstrating that compliance is an ongoing, adaptive pro-
cess requiring municipalities to continuously engage with evolving regulations
and ethical considerations.

Future research should focus on comparative case studies within the
EU, examining how different governance models affect AI implementa-
tion. Additionally, investigating the role of intermunicipal collaboration and
the effectiveness of Al literacy initiatives could provide actionable insights.
Longitudinal studies on AI Act adaptation and research on ethical Al gov-
ernance in municipalities are also necessary to bridge the gap between policy
intent and practical execution.

As Al regulations and technologies evolve, municipalities must move
beyond mere compliance and adopt adaptive governance models. A coordi-
nated national strategy and strategic planning are essential to ensure that Al
governance is not just a regulatory requirement but a driver of responsible and
innovative public service transformation.

BIBLIOGRAPHY

Ashraf, A.N., and Haile, A. (2023). Data protection and AI: Navigating regulatory
compliance in Al-driven systems. Journal of Data Protection and Privacy. https://
doi.org/10.13140/RG.2.2.13639.92328

Autoriteit Persoonsgegevens (2025). Aan de slag met Al-geletterdheid. https://www.aut
oriteitpersoonsgegevens.nl/system/files?file=2025-01/Aan%20de%20slag %20met
%20A1-geletterdheid.pdf

Benedikt, K., Singer, J., Haar, T., Hansen, M., Henning, C., Keber, T.O., Kessen, M.,
Kohler, M., Kremer, S., and Miihlenbeck, R.L. (2024). KI-Vo Leitfaden fiir die
Praxis. Heidelberg: C.F. Miiller Verlag.

BZK (2023). Implementatiekader: Verantwoorde inzet van algoritmen. Ministerie van
Binnenlandse Zaken en Koninkrijksrelaties. https://open.overheid.nl/documenten
/9b7b55fd-1762-499b-b089-2b7132c12402/file

Dees, M. (2024). Gemeenten willen Al inzetten, maar weten niet hoe. ICT Magazine.
https://www.ictmagazine.nl/nieuws/gemeeten-willen-ai-inzetten-maar-weten-niet
-hoe/

Edler, J., and Fagerberg, J. (2017). Innovation policy: What, why, and how. Oxford
Review of Economic Policy, 33(1), 2-23. https://doi.org/10.1093/oxrep/grx001

Engelfriet, A. (2023). De AI Act door het parlement: welke regels gaan er gelden voor
Al en algoritmes? https://www.ictrecht.nl/blog/de-ai-act-door-het-parlementwelke
-regels

European Parliament and Council of the European Union (2016). Regulation (EU)
2016/679 on the protection of natural persons with regard to the processing of
personal data (General Data Protection Regulation).

European Parliament and Council of the European Union (2024). Regulation (EU)
2024/1689 of 13 June 2024 laying down harmonised rules on artificial intelligence
and amending regulations and directives (Artificial Intelligence Act). Official
Journal of the European Union.

Cathrine E. Temte, Jarle Trondal, Alexander Ruser, and Gloria Ziglioli -

ork distributed

under the

reative

rivatives 4.0 Internations



https://doi.org/10.13140/RG.2.2.13639.92328
https://doi.org/10.13140/RG.2.2.13639.92328
https://www.autoriteitpersoonsgegevens.nl/system/files?file=2025-01/Aan%20de%20slag%20met%20AI-geletterdheid.pdf
https://www.autoriteitpersoonsgegevens.nl/system/files?file=2025-01/Aan%20de%20slag%20met%20AI-geletterdheid.pdf
https://www.autoriteitpersoonsgegevens.nl/system/files?file=2025-01/Aan%20de%20slag%20met%20AI-geletterdheid.pdf
https://open.overheid.nl/documenten/9b7b55fd-1762-499b-b089-2b7132c12402/file
https://open.overheid.nl/documenten/9b7b55fd-1762-499b-b089-2b7132c12402/file
https://www.ictmagazine.nl/nieuws/gemeeten-willen-ai-inzetten-maar-weten-niet-hoe/
https://www.ictmagazine.nl/nieuws/gemeeten-willen-ai-inzetten-maar-weten-niet-hoe/
https://doi.org/10.1093/oxrep/grx001
https://www.ictrecht.nl/blog/de-ai-act-door-het-parlementwelke-regels
https://www.ictrecht.nl/blog/de-ai-act-door-het-parlementwelke-regels

54 Digital transformations

Fest, 1., Wieringa, M., and Wagner, B. (2022). Paper vs. practice: How legal and ethical
frameworks influence public sector data professionals in the Netherlands. Patterns,
3(10), 100604. https://doi.org/10.1016/j.patter.2022.100604

Hartholt, S. (2024). Gemeenten lopen voor op ministeries in algoritmeregister.
Binnenlands Bestuur. https://www.binnenlandsbestuur.nl/digitaal/gemeenten-lopen
-voorop-algoritmeregister

Hoekstra, M., Dom, L., and Van Veenstra, A.F. (2024). Quickscan Al in de publieke
dienstverlening III. TNO Vector. https://publications.tno.nl/publication/34642601/
SASNc3ZW/TNO-2024-R11005.pdf

Janssen, M., and Van den Berg, R. (2022). Al governance in public administration:
Challenges and strategies. Public Management Review, 24(5), 789—-808. https://doi
.org/10.1080/14719037.2022.2032010

Kleinhout, B., and Naves, J.L. (2022). Het voorstel voor een Europese Al-verordening
en de betekenis daarvan voor Nederlandse overheden. Nederlands Tijdschrift voor
Bestuursrecht, 38. https://new.navigator.nl/document/id1fc1865cc6564dbd84149
62155cd73f1

Meuwese, A., and Wolswinkel, J. (2022). Een Wet op de Artifici€le Intelligentie? De
Europese wetgever haalt de nationale in. Nederlands Juristenblad, 97(2), 92-100.

Netherlands Court of Audit. (2024). Focus on Al in the Dutch central government.
Netherlands Court of Audit. https://english.rekenkamer.nl/documents/2024/10/16/
focus-on-ai-in-central-government

Nikolinakos, N.T. (2023). EU policy and legal framework for artificial intelligence,
robotics and related technologies: The Al Act. Springer. https://doi.org/10.1007/978
-3-031-27953-9

Novelli, C., Hacker, P., Morley, J., Trondal, J., and Floridi, L. (2024). A robust
governance for the Al Act: Al Office, Al Board, Scientific Panel, and national
authorities. European Journal of Risk Regulation, 1-25. https://doi.org/10.1017/err
.2024.57

Quintais, J.P. (2024). Generative Al, copyright and the AI Act. https:/ssrn.com/
abstract=4912701

Santifort, R., Ezzamouri, 1., and Van Dijk, G. (2023). De EU Al Act: de toekomst is
(bijna) hier. Nederlands Juristenblad, 2631.

Solove, D.J. (2024). A regulatory roadmap to Al and privacy. IJAPP News.

Taheriruh, M., and Moshtari, M. (2023). Symbolic compliance with policy-led public
procurement: Decoupling practices and compliance barriers. International Journal
of Procurement Management, 19(1), 1-20.

Van den Brand, P. (2024a). Meerderheid gemeenten publiceert geen risico-algoritmes.
Binnenlands Bestuur. https://www.gemeente.nu/bedrijfsvoering/big-data/
meerderheid-gemeenten-publiceert-geen-risico-algoritmes

Van den Brand, P. (2024b). Gemeenten worstelen met ethische risico’s Al — deel 1.
Binnenlands  Bestuur. https://www.gemeente.nu/bedrijfsvoering/digitalisering/
gemeenten-worstelen-met-ethische-risicos-ai-deel-1

Van de Ven, S.W. (2021). Innoveren door te reguleren: Een bespreking van het rapport
inzake de regulering van Al. Maandblad voor Ondernemingsrecht, 40, 1-2. https://
www.bjutijdschriften.nl/tijdschrift/mvo/2021/1-2/MvO_2452-3135_2021_007_102

005

Cathrine E. Temte, Jarle Trondal, Alexander Ruser, and Gloria Ziglioli -

Downloaded from https:
k distributed under the Creative
-NoDerivatives 4.0 Internations

.0/) license

1a Open Access. This is an ope

Commons Attribution-NonCommercic
(https://creativecon



https://doi.org/10.1016/j.patter.2022.100604
https://www.binnenlandsbestuur.nl/digitaal/gemeenten-lopen-voorop-algoritmeregister
https://www.binnenlandsbestuur.nl/digitaal/gemeenten-lopen-voorop-algoritmeregister
https://publications.tno.nl/publication/34642601/SASNc3ZW/TNO-2024-R11005.pdf
https://publications.tno.nl/publication/34642601/SASNc3ZW/TNO-2024-R11005.pdf
https://doi.org/10.1080/14719037.2022.2032010
https://doi.org/10.1080/14719037.2022.2032010
https://new.navigator.nl/document/id1fc1865cc6564dbd8414962155cd73f1
https://new.navigator.nl/document/id1fc1865cc6564dbd8414962155cd73f1
https://english.rekenkamer.nl/documents/2024/10/16/focus-on-ai-in-central-government
https://english.rekenkamer.nl/documents/2024/10/16/focus-on-ai-in-central-government
https://doi.org/10.1007/978-3-031-27953-9
https://doi.org/10.1007/978-3-031-27953-9
https://doi.org/10.1017/err.2024.57
https://doi.org/10.1017/err.2024.57
https://ssrn.com/abstract=4912701
https://ssrn.com/abstract=4912701
https://www.gemeente.nu/bedrijfsvoering/big-data/meerderheid-gemeenten-publiceert-geen-risico-algoritmes
https://www.gemeente.nu/bedrijfsvoering/big-data/meerderheid-gemeenten-publiceert-geen-risico-algoritmes
https://www.gemeente.nu/bedrijfsvoering/digitalisering/gemeenten-worstelen-met-ethische-risicos-ai-deel-1
https://www.gemeente.nu/bedrijfsvoering/digitalisering/gemeenten-worstelen-met-ethische-risicos-ai-deel-1
https://www.bjutijdschriften.nl/tijdschrift/mvo/2021/1-2/MvO_2452-3135_2021_007_102_005
https://www.bjutijdschriften.nl/tijdschrift/mvo/2021/1-2/MvO_2452-3135_2021_007_102_005
https://www.bjutijdschriften.nl/tijdschrift/mvo/2021/1-2/MvO_2452-3135_2021_007_102_005

Digital transformation readiness 55

Van Trigt, M. (2024). Gemeentelijke datahuishouding leent zich nog niet voor
Al-toepassingen. Binnenlands Bestuur. https://www.binnenlandsbestuur.nl/digitaal
/gemeentelijke-datahuishouding-leent-zich-nog-niet-voor-ai-toepassingen

Wirtz, B.W., Weyerer, J.C., and Geyer, C. (2019). Artificial intelligence and the public
sector: Applications and challenges. International Journal of Public Administration,
42(7), 596-615. https://doi.org/10.1080/01900692.2018.1498103

Downloaded from https:/

via Open Access. This is an or cess work distributed under the Creative

Commons Attribution-NonCorn ial-NoDerivatives 4.0 Internations

(https://creativ .org/licenses/b:

https://creativecommons.org/lice y-nc-nd/4.0/


https://www.binnenlandsbestuur.nl/digitaal/gemeentelijke-datahuishouding-leent-zich-nog-niet-voor-ai-toepassingen
https://www.binnenlandsbestuur.nl/digitaal/gemeentelijke-datahuishouding-leent-zich-nog-niet-voor-ai-toepassingen
https://doi.org/10.1080/01900692.2018.1498103

3. Navigating waters and algorithms:
lessons from ships in developing a
liability regime for Al

Rufat Babayev

INTRODUCTION

The increasing integration of artificial intelligence (Al) systems into society
raises novel risks that challenge traditional legal frameworks (Hacker, 2023).
This stems from the distinctive characteristics of Al systems. First, they pos-
sess the capacity for autonomous decision-making and action by operating
without direct and continuous human control or input (Mik, 2021). Second,
a significant level of opacity is inherent to Al systems as the algorithmic pro-
cesses and the combination of hardware and software underlying them are
complex and inscrutable. Third, Al systems exhibit inherent unpredictabil-
ity, stemming from their ability to adapt and evolve based on pre-defined
data inputs, but also to identify, classify and react to self-identified stimuli
(EG-NTF, 2019). These idiosyncratic attributes have been at the forefront of
academic and policy debates about designing an appropriate framework of
rules that determine who is legally responsible when something goes wrong
and causes harm in the Al domain. The dilemma facing lawmakers is creating
a liability regime that adequately compensates victims of Al-induced harm
without stifling innovation and societal progress (Smuha, 2021).

In this context, parallels can be drawn with maritime law, which has long
managed complex liability issues arising from ship operations. Ships and Al
systems are indeed vastly different and are not easily comparable. However,
they share challenges from a liability perspective, for both involve multi-risk,
multi-party and multi-jurisdictional operations. Given this affinity between
ships and Al systems, the salient question is whether and to what extent the
legal precepts developed in the maritime context can serve as the blueprint for
the AI domain. To address this query, this chapter focuses on three precepts:
the doctrine of ship personification, the concept of maritime liens, and liability
coverage through protection and indemnity clubs.
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Navigating waters and algorithms 57
DRAWING PARALLELS: SHIPS AND AI SYSTEMS

At first glance, it may seem odd to compare ships and Al systems because
of the conspicuous distinctness peculiar to them. Unlike traditional ships, Al
systems are not physical entities but exist as algorithms or software. According
to the definition provided by the European Commission, ‘artificial intelligence
refers to systems that display intelligent behaviour by analysing their envi-
ronment and taking actions — with some degree of autonomy — to achieve
specific goals’ (HLEG, 2019). These systems have the capacity ‘to learn to
adapt their behaviour by analysing how the environment is affected by their
previous actions’ (HLEG, 2018). Despite their intangible nature, Al systems
can be integrated into physical objects. Some are ‘purely software-based, act-
ing in the virtual world’ (HLEG, 2019), such as search engines, speech and
face recognition technology, voice assistance and image analysis software. In
contrast, others are ‘embedded in hardware devices’, such as advanced robots,
autonomous cars or drones (HLEG, 2018).

Ships and Al systems also differ in their autonomous capabilities. Ships,
especially the modern ones, rely on automated systems for navigation and
operations that involve human oversight. In contrast, Al systems can oper-
ate autonomously, making independent decisions without human intervention.
They can also evolve with quasi-cognitive learning and adaptation capacity
without remaining static (Hacker, 2023). In terms of their sophistication, Al
systems are stratified in multiple ways. For some, there is the category of nar-
row or ‘weak AI’, encompassing Al systems designed for specific tasks, and
the category of general or ‘strong AI’, which refers to Al systems with human-
like cognitive capabilities (HLEG, 2018). Al systems are also classified into
specific types based on their capacity, ranging from the most basic form of
‘reactive machines’ to the more sophisticated ‘limited memory programs’ to
the more advanced technology of ‘theory of mind’ and ‘self-aware models’
(Wiring, 2020). While the latter two are only theoretical concepts that do not
yet exist, the broad category of ‘limited memory programs’ covers existing Al
systems that utilise past information to inform future decisions. It includes,
for instance, self-driving vehicles that collect data from their environment
and use it to make real-time driving decisions and generative Al that outputs
new content by analysing large datasets and learning patterns. Interestingly,
through this category, the realms of ships and Al systems are gradually fusing
with the introduction of fully autonomous vessels capable of operating without
human intervention or oversight and determining actions by themselves, such
as Mayflower and Yara Birkeland (Carey, 2023).

Another distinguishing aspect is that Al systems are not confined to one
environment. Unlike ships that exclusively operate within the maritime
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environment, navigating oceans, seas and inland waterways, Al systems are
integrated into diverse applications across various industries, from information
technologies to manufacturing, agriculture, transport, commerce, healthcare
and space technologies (Gomez-Gonzalez, 2020). Such a broad operational
reach prompted divergent approaches to regulating Al. The European Union
(EU) AI Act, which came into force in 2024, adopts a single, overarching,
cross-sectoral regulatory framework based on the risk classification method.
The Act prohibits certain ‘unacceptable Al practices’, lays down requirements
for ‘high-risk’ AI systems, sets transparency obligations for certain ‘limited
risk” Al systems and contains specific provisions for general-purpose Al In
contrast, the United Kingdom and the United States (US) favour a sector-led
approach that involves adopting distinct regulatory frameworks for different
industries, the underlying logic of which rests on incremental rather than com-
prehensive policymaking (Gikay, 2024).

However, parallels can still be drawn between ships and Al systems by
focusing solely on the regulatory challenges they pose. First, the operations
of both entail a spectrum of risks that require a measured approach. Ships can
cause environmental accidents, passenger or crew injuries, and property dam-
age. According to the European Maritime Safety Agency, 542 pollution cases
were reported from 2014 to 2022 (EMSA, 2023). In the same timeframe, 727
injuries occurred on passenger ships, nearly 50 per cent of which were caused
by collisions and contacts made by ships (EMSA, 2023). Likewise, the risks
of harm associated with Al systems are manifold. They are generally catego-
rised into two groups. On one hand are the so-called ‘physical’ (Wendehorst,
2020a) risks that encompass interests traditionally protected by tort law, such
as the right to life, bodily integrity, health and property (Wagner, 2022). In the
EU, the revised Product Liability Directive is designed to extend liability for
defective products to Al systems that cause death or personal injury, medically
recognised psychological harm, harm or destruction to property. Interestingly,
the Directive will deem the loss and corruption of data as compensable dam-
age by placing it on equal footing with physical property (Wagner, 2022). On
the other hand, there are the so-called ‘social’ (Wendehorst, 2020a) risks that
concern potential harm to the right to personality, including discrimination,
impairment of honour or dignity, invasion of privacy, and distortion of the
individual image (Wagner, 2022). As part of the European Commission’s leg-
islative package, these types of harm will be covered by the newly proposed
EU AI Liability Directive, which will extend beyond the scope of the revised
Product Liability Directive. However, the distinction between these two cat-
egories is not always clear-cut since Al systems pose risks that cannot read-
ily be classified as either. This includes, for instance, cybersecurity risks or
harms to essential infrastructure and networks that are ‘intangible’ in nature
(Wendehorst, 2020b).
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Navigating waters and algorithms 59

Second, ships and AT systems involve numerous stakeholders and complex
operational structures, complicating the ascription of liability and the indem-
nification of victims of harm. In the chain of responsibility in the maritime
industry, shipowners are natural or legal persons who own a vessel and oversee
its operation and maintenance. Although some have in-house teams handling
technical or commercial operations, others delegate these to specialised com-
panies, such as ship operators responsible for a vessel’s commercial aspects, or
ship management companies that handle crewing and technical maintenance.
As part of their primary responsibilities, ship operators enter into contracts
with charterers, who are natural or legal persons who rent or lease a vessel
for a specific period or voyage and may be held liable for damages arising
from their control. Among other stakeholders exposed to liability are maritime
pilots who navigate ships through challenging or congested waters and salvors
who recover ships and cargo after maritime casualties.

Likewise, a broad spectrum of stakeholders is involved within the frame-
work of Al systems. They can be split into the ‘development and supply’ and
‘operational and end-user’ chains. The first group includes all actors who con-
tribute to the development, design and production of autonomous systems,
such as software developers and programmers who create and implement Al
systems and algorithms (Soyer and Tettenborn, 2023). It also encompasses
manufacturers of Al-integrated products, extending even to their authorised
representatives, distributors and importers, which are explicitly mentioned, for
instance, in Article 4(5) of the revised EU Product Liability Directive. The
second group, in turn, relates to those who interact as operators, keepers, or
users with Al systems that are put into circulation (Wagner, 2019, ‘Robots’).
As part of this, two further sub-categories of front-end and back-end operators
are distinguished (Wendehorst, 2020a). The latter refers to a natural or legal
person who continuously defines the features of the technology and provides
data and essential backend support services (Zech, 2019). They are responsi-
ble for maintaining servers and cloud platforms supporting Al systems. The
former, in turn, concerns a natural or legal person who deploys Al systems
in a real-world environment (Zech, 2019). This sub-category includes busi-
nesses incorporating Al systems into their day-to-day operations (Soyer and
Tettenborn, 2023). It also comprises end-users that interact with Al systems by
operating, for instance, autonomous vehicles, drones or robots.

Third, the operation of ships and Al systems transcends multiple juris-
dictions, complicating the ascription of liability for harm. Both can lead to
situations that trigger two or more liability regimes, each with varying regula-
tory standards, scope of protection, and enforcement mechanisms. A ship, for
instance, registered in one country, owned by a natural or legal person from
another, and operated by a crew from a third, raises the question of the appli-
cable law governing liability in the event of an accident. Enforcing liability for
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Al systems can pose a similar yet far more complex challenge. This primarily
stems from the digital dimension intrinsic to artificial intelligence. A harm
inflicted by an Al system may be linked to multiple potentially liable defend-
ants, increasing the number of applicable laws and creating interfaces across
different jurisdictions. In these circumstances, securing indemnity for the vic-
tim of tortious conduct may face three hurdles. First, it may not be possible to
localise an Al system operating in a virtual setting to a particular situs, which
would raise uncertainty over the forum’s jurisdiction regarding the victim’s
claim (HCCH, 2024). Second, suppose the harm is caused in a virtual setting,
for example, where an Al system harms one’s right to personality. In that case,
the traditional legal instrument to determine the applicable law based on where
the damage occurs may not be suitable (Henckel, 2023). Third, even if the two
hurdles are overcome, a judgment awarding compensation may be difficult
to enforce due to discrepancies in regulatory approaches to liability for Al
systems.

PRINCIPLES OF THE MARITIME LIABILITY REGIME

Given the parallels between ships and Al systems, certain legal principles
developed in maritime/admiralty law could be instrumental in shaping a lia-
bility framework for Al systems. Without attempting to provide an exhaustive
account of the maritime/admiralty liability regime, this section briefly high-
lights the central legal principles underpinning it that are most relevant to Al
systems. The subsequent section explores how these principles can be adapted
to these systems.

Maritime Lien (Direct Liability Mechanism)

A maritime lien is a legal concept in maritime law that allows a victim of
harm to secure a debt or claim directly against a ship, regardless of who owns
it at the time. It constitutes a special right that ‘sticks’ to the ship, ensuring
that the victim or claimant can recover what they are owed, even if the ship
changes hands or when the responsible party is difficult to locate (The Ripon
City, 1898). A maritime lien attaches to a ship for a wide array of wrongs or
obligations, ranging from collisions and allisions, to discharge of pollutants, to
the failure to make payment for supplies and necessaries, salvage, repairs and
crew wages (Lind, 2009). It is satisfied through the payment of the debt, the
submission of bail or, ultimately, out of the proceeds from the judicial sale of
the ship (Hutton, 2003). This occurs through a specific legal procedure called
in rem proceedings, in which some jurisdictions treat ships as separate legal
entities that can be sued directly for compliance with contractual or non-con-
tractual obligations. It differs from the so-called action in personam, which
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is a method of enforcement of a claim against an individual, either an owner
or master of a ship, for causing an injury, damage or loss (Jackson, 2015). In
action in rem against an offending ship, the appearance or nomination of an
individual, such as the owner, as a defendant is not necessarily needed because
the enforcement of a maritime lien through this legal procedure involves an
arrest, forfeiture, and sale of the ship to compensate the claimant for the harm
or loss sustained (Hutton, 2003).

An immediate question that arises here is whether the concept of a lien can
be adapted to artificial technologies. Consider, for instance, an autonomous
vehicle causing an accident due to a malfunction, an industrial robot failing to
deliver a service or causing financial loss, or an automated health-monitoring
system providing incorrect recommendations that lead to patient harm. Can
such Al-driven systems be subject to a lien in the same way as physical ships,
or does their intangible nature require a different legal approach? If a lien-like
mechanism were to be applied, what form should it take, and how could it be
enforced against Al entities? Can they be considered separate legal entities
analogous to ships under the concept of a maritime lien?

The Doctrine of Personification (Ships as Legal Entities)

An in rem proceeding based on a maritime lien, as outlined above, is funda-
mental to US admiralty practice, which adheres to the doctrine of personifica-
tion. It is based on legal fiction that a ship is treated as a separate legal entity
akin to a natural person (Gauci, 2021). A legal system can attribute the status
of a legal entity to a person, organisation, or thing by recognising it as having
rights, responsibilities, or both. According to the doctrine of ship personifi-
cation, a ship gets assigned legal personality (Tucker v. Alexandroff, 1902),
whereby it may be liable even though its owner is not personally liable, or
indeed, no one is personally liable (Tettenborn, 2023). In Canadian Aviator,
the US Supreme Court defines the personification of a ship as ‘treating it as
a juristic person whose acts and omissions, although brought about by her
personnel, are personal acts of the ship for which, as a juristic person, she is
legally responsible’ (Canadian Aviator, 1945).

This concept of treating a non-human entity as a legal person raises two
overarching questions regarding artificial intelligence. Can Al systems, par-
ticularly autonomous technologies, be granted legal personality in a manner
similar to ships, and what would be the implications for liability, accountabil-
ity and victim compensation in cases of Al-induced harm? Before addressing
these queries in the subsequent section, it is worth first briefly looking at the
scope of the doctrine of ship personification.

There are three aspects to the personification doctrine. First, since a ship
acts as a separate ‘judicial entity’, a maritime lien attaches to it irrespective
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of the owner’s liability (The Barnstable,1901). As held in The Malek Adhel,
‘the vessel which commits the aggression is treated as the offender, as the
guilty instrument or thing to which the forfeiture attaches, without any ref-
erence whatsoever to the character or conduct of the owner’ (US v. The Brig
Malek Adhel, 1844). Second, the maritime lien remains indelible, meaning
that it does not perish with the change of ownership of a ship (Allsop, 2016).
The principle adhered to since The Bold Buccleugh is that ‘the lien may be
enforced, into whosesoever possession the thing may come’, including when
‘the offending ship had passed into the hands of a good-faith purchaser’ (The
Bold Buccleugh, 1852). Third, the extent of liability to be satisfied through an
in rem action is limited to the amount equal to the value of the offending ship.

These aspects distinguish the personification doctrine from the procedural
theory favoured under English law, which, as shown in The Indian Grace No.
2 (Republic of India and The Government of The Republic of India v. India
Steamship Co. Ltd., 1998), emphasises a ship’s owner or operator’s liability
(Hebert, 1929-1930), viewing the action in rem merely as a procedural mech-
anism to compel the owner or operator to appear in court (Derrington, 2007).
In the context of Al, this raises the question of whether the doctrine of per-
sonification or the procedural theory is better suited to address liability for Al
systems and which approach — treating Al as a separate legal entity, or using it
as a procedural tool to hold relevant human stakeholders accountable — better
balances accountability, victim compensation and innovation in the develop-
ment of autonomous technologies. Adopting either approach would have to be
grounded in a clear rationale and pursue a precise purpose analogous to those
adopted in the maritime context.

The doctrine of personification, based on ancient maxims, finds its underly-
ing logic in the intricacies of maritime commerce. A ship’s metaphysical iden-
tity separating it from its owners favours the party claiming loss or harm for
the procedural convenience it offers (Corcione, 2013). An action in rem against
the offending ship obviates the need for a claimant to determine the identity
of the current owner or the previous owners, which is required if the claim
is made in personam (Howard, 1990). When the ship is held responsible, it
leaves the parties interested in the ship, such as owners, charterers and mortga-
gees, to allocate the loss among themselves based on their agreements (Davies,
2000). Even if the defendant’s identity is known, an action in personam may
be complicated by the defendant’s location. In England, for instance, a claim
in personam is contingent on the action being served therein or the direct
participation of the party in court proceedings (Baroda (Maharanee of) v
Wildenstein, 1972). Furthermore, under an action in personam, the claimant
may also require obtaining evidence from the defendant, who might contu-
maciously refuse to cooperate, and the effectiveness of the claim would rest
on the defendant’s willingness or ability to pay (Corcione, 2013). In contrast,
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evidence might be more readily accessible through actions in rem focusing on
the offending ship itself. This type of proceeding also ensures that those who
suffered loss or harm are not ‘remitted to the insufficient or evasive responsi-
bility of persons but shall have the security of the tangible and available value
of the thing’ (The Western Maid, 1922).

The legal fiction of anthropomorphising a ship can be construed to serve the
needs of maritime commerce by encouraging investment and business engage-
ment. As ships are expensive to buy and operate, they are often controlled by a
coalition of different commercial interests, such as co-owners, charterers and
mortgagees, that coalesce to provide the funds needed to conduct maritime
operations (Davies, 2000). By enabling a ship to bear independent guilt, its
personification furnishes greater security for all engaged in maritime com-
merce (Lind, 2009). An action in rem, which allows legal claims to be made
directly against the ship rather than the shipowner, has provided tangible secu-
rity for lenders and suppliers to recover debts. At the same time, this has mit-
igated the risks associated with owning and operating ships. The personified
ship acts as the bearer of obligations of such a joint venture, which allows the
separation of the assets of those involved by limiting the liability of the venture
to the ship’s value (Davies, 2000).

Drawing parallels with Al a two-layered question emerges. First, can treat-
ing Al systems as independent legal entities, akin to ships, simplify liability
attribution in cases where harm is caused by autonomous decision-making,
and what mechanisms would be needed to enforce such liability? Second, can
the legal personification of Al systems provide a comparable level of security
for investors and stakeholders in the development and deployment of autono-
mous technologies? Before exploring how maritime practices can inform Al
liability, it is also important to examine another cornerstone of maritime risk
management: mutual insurance, which has long provided a cooperative mech-
anism for pooling risks and resources in the shipping industry.

Marine Insurance and Third-Party Liabilities (Risk Distribution
Models)

In the maritime context, there are two kinds of insurance: market and mutual.
Broadly construed, market insurance refers to traditional insurance policies
offered by commercial insurance companies that cover the hull or cargo of a
shipping vessel (De Roover, 1945). It is purchased from a profit-making entity
for a fixed premium (Noussia, 2006). In contrast, mutual insurance is a form of
protection from financial losses typically organised by shipowners who come
together to share their respective risks (Lambeth, 1986). The nature of mutual
insurance is paradigmatically illustrated by protection and indemnity (P&I)
insurance provided through the so-called P&I clubs formed by shipowners
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(Tilley, 1986). P&I clubs operate on a non-profit, cooperative basis and are
designed to pool losses over a given period at the cost of contributions made
by their members (Noussia, 2006). The inception of the first P&I club in the
middle of the 19th century was prompted by two interrelated factors. This was
aresponse to the substantial growth of the range and size of liabilities imposed
upon shipowners that increased the number of claims against them (Clark,
1980). With this development, however, shipowners could not secure adequate
coverage through the traditional insurance market, which could not meet their
needs (Anderson and Colin, 2011). For this reason, shipowners opted to form
associations in which they each entered their ships for a certain sum, and each
undertook to contribute to any loss that a fellow member might incur by main-
taining, for instance, a reserve fund (Tilley, 1986). Since then, P&I insurance
has been the primary means of protection for shipowners from third-party lia-
bility claims (Zhu, 2007). The risks covered by it include, among other things,
personal injury, illness or loss of life of passengers, crew or others; pollution
and other environmental damage; collision with other vessels; and loss or dam-
age to third-party property.

A number of principles underpin P&l insurance. First, it operates on a mutual
basis, premised on the principle of indemnity. This means that the insured
member receives compensation equal to the losses, claims or expenses that the
member has become liable to pay and has paid without providing a profit or
gain to the insured (Noussia, 2006). Third, P&I insurance is closely linked to
the concept of limitation of liability, which is deeply entrenched in the mari-
time industry (Jackson, 2015). It allows shipowners, charterers and operators
to limit liability for claims related to loss of life, personal injury, property
damage and environmental harm, based on a vessel’s tonnage (Roberts, 1968).
The limitation of maritime liability is justified on several grounds (Gauci,
2014). Some see the limitation of liability as pursuing the aim of bringing com-
petitiveness to maritime commerce by attracting investments and ensuring that
potential entrepreneurs are not dissuaded from entering the shipping industry
(Gaskell et al., 1987). Others find that shipping is fraught with high risks which
lead to the near inevitability of a relatively high number of routine accidents
and the likelihood of occasional serious incidents (Seward, 1986). Support is
also found in the difficulties and even impossibility of securing insurance cov-
erage for claims not protected by the limitation of liability (Gauci, 1995).

The central question that arises in this context relates to the suitability of a
mutual insurance model in the Al domain. Is such a model a viable solution
for covering complex risks posed by rapidly evolving artificial technologies,
which traditional market insurers may not accurately assess or underwrite?
Unlike the maritime industry, the possible risks posed by artificial technolo-
gies are highly dynamic, not easily foreseeable, and even if foreseeable may
not be readily measured. While the maritime sector has long benefited from
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the principle of limitation of liability, it remains uncertain whether introducing
a similar framework in the Al domain would effectively balance the interests
of industry stakeholders and the rights of victims of Al-related harms.

TRANSFERABLE PRINCIPLES FROM MARITIME LAW
TO AIL: PERSPECTIVES AND CHALLENGES

In light of the parallels drawn between ships and Al systems regarding the
liability-related challenges that they pose, the core issue is whether and to what
extent the legal precepts developed in the maritime context, such as the doc-
trine of personification, the concept of liens and mutual insurance, can serve
as the blueprint for the liability framework in the AI domain.

Personification of AI

With recent rapid technological advancements, the possible recognition of Al
systems as discrete legal entities has become the focus of policy and academic
debates. At the policy level, the often-cited development is the European
Parliament’s Resolution of 2017, which raised liability-related challenges
posed by Al by highlighting that:

the more autonomous robots are, the less they can be considered to be simple tools
in the hands of other actors (such as the manufacturer, the operator, the owner, the
user, etc.) ... this, in turn, questions whether the ordinary rules on liability are suf-
ficient or whether it calls for new principles and rules

On this premise, the European Parliament called on the European Commission
to explore the attribution of legal personality to robots as a potential solution.
It envisaged:

creating a specific legal status for robots in the long run, so that at least the most
sophisticated autonomous robots could be established as having the status of
electronic persons responsible for making good any damage they may cause, and
possibly applying electronic personality to cases where robots make autonomous
decisions or otherwise interact with third parties independently.

Although the proposed legal framework was not adopted by the European
Commission or insisted on by the European Parliament in the recently adopted
EU AI Act, it amplified debates over the plausibility of Al systems acquiring
a separate personality. Two distinct levels of reasoning often frame the dis-
course: ontological and instrumental (Chesterman, 2020). Each has generated
conflicting opinions.
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The ontological perspective reflects the philosophical conception of person-
hood constituting a prerogative associated with being human (Novelli, 2023).
On this basis, the recognition of Al as a separate person is considered to rest on
the extent to which Al can lend itself to anthropomorphic projections. Central
to this approach is whether Al can replicate or acquire human attributes of
personhood (Solaiman, 2017), which represent cognitive and moral traits of
the human condition (Novelli, 2023). For some, the essential pre-requisite
for taxonomising Al as a separate person is the extent of autonomous deci-
sion-making and free will to produce its own outputs displayed by AI (Solum,
1992). Others emphasise AI’s level of consciousness expressed in self-reflec-
tion, argumentation and desires (Van den Hoven van Genderen, 2018). There
are those for whom the personhood of AI depends on whether it acquires the
sentiment of rationality, explained in ‘[the capacity to justify] one’s actions in
reference to determined and determinable purposes, which, in turn, requires
the deliberative and argumentative skills that only human beings possess’
(Bertolini and Episcopo, 2022).

In legal terms, the conception of personhood does not have human-centric
underpinnings. It is a fictional creation in law attributed to non-human entities
without possessing anthropomorphic characteristics. The legal personality of
an entity denotes its recognition as an addressee of law within a legal system
that either bestows it with rights or subjects it to obligations or a combination
of both (Mik, 2021). As a bundle of rights and obligations, legal personality
is divisible (Banteka, 2021). A legal system may treat entities differently in
relation to some rights and some obligations (Negri, 2021), whereby their exact
number and nature would vary depending on their subject. A legal person is
not a bearer of rights and obligations, but a corollary to those rights and obli-
gations (Kelsen, 2015). Unlike the philosophical conception of personhood,
the legal one is imbued with functionalism or pragmaticism. This manifests
itself in two ways (Raskulla, 2023). First, since the inherent characteristics are
not necessarily determinative of whether a legal system treats an entity as a
legal person, anything can enjoy such status, irrespective of its consciousness,
intelligence or autonomy (Mik, 2021). Second, legal personhood is an artificial
construct conferred at the legislature’s will, and such a decision is prompted
by the pursuit of either certain policy ends or the protection of legally relevant
interests (Zevenbergen et al., 2018). From a legal standpoint, therefore, the
issue is not what entity or thing ought to be attributed with personality, but
what reasons warrant it and what purpose it would achieve.

Set against the instrumental understanding of personhood, it is possible to
rationalise the recognition of ships as separate legal entities and to consider
the prospect of Al systems acquiring a similar status. As highlighted in the
previous section, the personification of a ship has served a practical purpose in
powering the development of maritime commerce by separating the assets of

Cathrine E. Temte, Jarle Trondal, Alexander Ruser, and Gloria Ziglioli -

Downloaded from https:.
ia Open Access. This is an ope 16

Commons Attributio tives 4.0 Internationa
0/) license

y-nc-nd/4.0



Navigating waters and algorithms 67

shipowners and simplifying the allocation and enforcement of liability. Such
functional considerations are even weightier in the AI domain for the capacity
of artificial technologies to operate as autonomous agents. The question of
granting Al legal personality, therefore, can be approached from two angles.
Assigning legal personhood to artificial technologies may resolve the chal-
lenge of apportioning liability based on the application of traditional fault-
based and strict liability standards to Al-facilitated harm. Fault-based liability
is a legal doctrine that holds an individual or entity accountable for harm if
they breach a duty of care by acting negligently, recklessly or with intentional
misconduct. This liability standard may not be suitable for the Al domain,
where harm can occur due to an Al system’s operational autonomy and can-
not be directly linked to the negligent actions of responsible parties such as
the manufacturer, programmer, data developer or operator (Novelli, 2023). It
may be impossible, for instance, for a programmer to predict AI’s conduct if it
functions as a neural network capable of learning patterns of behaviour inde-
pendently (Kurki, 2019). Strict liability, in turn, is a legal doctrine that holds
an individual or entity accountable for harm regardless of fault, negligence or
intent in inherently dangerous circumstances if the harmful act directly causes
damage. The appropriateness of this liability standard for the AI domain
divides opinion. For some, its application is warranted, as autonomous Al
systems can cause harm without human fault or negligence, and establishing
such fault or negligence may be impossible due to the complexity of Al deci-
sion-making (Soyer, 2019). Others raise concerns that the ascription of liability
on the stakeholders under a strict liability standard, irrespective of fault, could
be overly burdensome and risk stifling innovation (Novelli, 2023). For this
reason, the attribution of a separate legal personality is seen to encourage inno-
vation and investment in Al technology. Although comparisons with corpora-
tions are often made to assert this, a similar proposition follows from drawing
an analogy between Al and ships. Akin to the maritime domain, AI’s separate
legal personality may allow asset segregation that can incentivise investments
in Al technology by shielding developers, operators and creditors from the
liability for unplanned operations of autonomous systems (Bertolini, 2020).
However, the arguments in favour of recognising AI’s legal personality
are not without contention. At one level, the functional utility of ascribing
legal personality requires that Al be categorised based on decision-making
capacity. This is because not all Al-based systems demonstrate the level of
autonomy to warrant legal personhood. As previously discussed, in its current
form, Al can be split into two levels of intelligence: narrow Al and general Al
(Banteka, 2021). General Al ‘includes systems that exhibit human intelligence
or even superior in all fields’ (Durdes et al., 2024), while narrow Al represents
systems that ‘[perform] autonomous operations and adapts only in a narrow,
well-defined area of tasks’ (Raskulla, 2023). Granting legal personality to
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narrow Al is not warranted, for it lacks significant independence and does not
hold the capacity to act in ways that would necessitate legal accountability. At
another level, the separate legal personhood of Al can only effectively serve as
a shield, granted that it has certain recognised assets to be targeted for com-
pensation claims or liabilities. Otherwise, this would lead to a complete exter-
nalisation of risk, whereby victims of the harm caused by AI would bear the
losses (Wagner, 2022). If Al systems were to be considered as separate legal
entities, there would need to be other means to ensure victim compensation,
as discussed below.

From Maritime Liens to AI Liens

Although much has been written about ascribing legal personhood to Al to
bridge potential liability gaps in the growing landscape of autonomous tech-
nologies, little attention has been given to the practical mechanisms for achiev-
ing this. One possible approach to operationalising AI’s legal personhood is
adapting the concept of maritime lien to the AI domain. As highlighted in the
previous section, a maritime lien is a legal instrument that attaches to a ship
for a wide array of wrongs or obligations, allowing the claimant to pursue it
directly against the ship itself, irrespective of ownership (Lind, 2009). These
liens are enforced through actions in rem, where the ship may be arrested and
sold to satisfy claims. Applying this principle to AI would mean that a lien
would be attached to an Al system for the harm it causes, allowing claimants
to seek redress directly from it.

At first sight, enforcing a lien based on an action in rem in the Al domain
may offer more efficacious protection for victims of the harm caused by auton-
omous technologies. According to this, claimants would initiate proceed-
ings without needing to go through the lengthy, often expensive and arduous
process of identifying the individuals responsible (Zevenbergen et al., 2018),
particularly when the responsibility cannot be readily traced back to any spe-
cific individuals (Novelli, 2023). Like maritime liens, the entitlement to an
Al lien would accrue from a range of wrongs, encompassing both ‘physical’
and ‘social’ types of harm, described in the previous section. For example,
if an autonomous robot injures a pedestrian, a lien would be attached to the
AT system powering it. Likewise, a lien would arise if Al algorithms used
in recruitment discriminate against applicants of a specific age (Stypinska,
2022). In these instances, affected individuals would have a right to initiate an
action in rem against the Al system seeking damages for injuries sustained or
loss caused by discrimination. A lien in this context would serve as a legal tool
to secure the claimant’s rights directly against the Al system, irrespective of
other parties’ involvement.
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While theoretically plausible, modelling the concept of a lien to the Al
domain poses several challenges. The effective enforcement of a lien rests on
the means available to satisfy it. In the maritime context, as discussed in the
previous section, a claim secured by a maritime lien can lead to the seizure of
a ship and its forced judicial sale, with the proceeds being used to fulfil con-
tractual or non-contractual obligations. In contrast, the possible enforcement
of a lien in the Al domain would be far more complex than it may appear.
There are three broad intertwined aspects to it. First, unlike physical ships, Al
systems are intangible, comprising immaterial elements, such as algorithms,
datasets and software, at their core. Consequently, the question of liability in
the Al domain often leads to calls for remediation through reprogramming,
changes to data inputs or even destruction rather than traditional asset seizure
(Chesterman, 2020).

Second, although the concept of a lien could theoretically attach to assets
associated with an AI system, such as algorithmic code, datasets, machine
learning models and application programming interfaces, identifying and
defining these assets to redress wrongs is not an easy task (Brown, 2020).
Considering the complex technological structure in which they are embedded,
separating them to seize and liquidate to satisfy a lien may be impossible with-
out disrupting the Al system’s core functionality. Even if that were achievable,
given their interdependency, it would be difficult to determine their fair value
to enforce a lien. This vastly differs from the traditional ships, the judicial sale
of which does not affect their functionality and purpose under new ownership.
In contrast, the seizure and sale of an Al-based fully autonomous ship cannot
easily occur, as the auctioning of the ship may not transfer the software system
powering it.

Third, even if a lien were to attach theoretically, the assets constituting an
Al system may be dispersed across multiple jurisdictions. Unlike physical
ships registered in a specific jurisdiction, these assets are not easily identifi-
able or localised without a clear territorial attachment through some form of
registration (Novelli, 2023). Al systems lack a defined legal domicile, which
can create uncertainty over the legal regime governing the lien.

Mutual Insurance in the AI Domain

Given the challenges associated with enforcing liens on intangible Al assets,
a mutual insurance model may present a more feasible pathway to close the
potential liability gap in the AI domain. As discussed in the previous section,
P&I clubs are mutual insurance associations where members, typically ship-
owners, pool their risks to provide collective protection. Their emergence was
prompted by the introduction of the new set of liabilities imposed upon ship-
owners by the legislature and the lack of traditional insurance policies to cover
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them (Anderson and Colin, 2011). The same can be observed in the Al domain.
With Al technologies growing in complexity and their scope of application
expanding, lawmakers race to introduce new tailored liability regimes to cover
the unique risks associated with autonomous systems (Smuha, 2021), includ-
ing data privacy breaches and discriminatory outcomes, for which traditional
insurance providers may not offer adequate coverage or demand excessively
high premiums (Faure and Li, 2022). As such, a mutual fund may serve as a
mechanism to guarantee the necessary resources to remedy harm caused by
autonomous systems.

A mutual club in the Al domain may lead to the internalisation of risks.
This would involve developers, operators and manufacturers contributing to a
mutual fund specifically reserved for liabilities arising from Al-related inci-
dents, such as unintended outcomes, errors or harm caused by autonomous
systems. The fund would operate on a cooperative model, with members shar-
ing financial responsibility for liabilities linked to autonomous actions and
potential harms associated with their Al systems. Contributions to the fund
could be calculated based on two interrelated variables: the degree of control
each stakeholder has over the risks that they can reasonably identify and man-
age within the AI system (Bertolini, 2020), excluding liabilities due to wil-
ful misconduct or gross negligence (Bashayreh et al., 2021); and the specific
risks inherent to each Al system, assessed based on factors such as applica-
tion, operational environment and potential for harm. For instance, an autono-
mous vehicle operating in public spaces would likely present a higher liability
risk than a limited-use industrial Al system within a controlled environment
(Bertolini, 2020).

Mutual funds would also allow cover for a broad range of liabilities. As
mentioned above, a P&I club provides collective protection against various
risks arising from environmental damage, personal injury, or property damage.
Similarly, stakeholders in the Al domain would contribute to the pool aimed at
addressing a diverse spectrum of liabilities that traditional insurance may not
fully cover. These could include not only claims related to death, physical inju-
ries or property damage, but also those stemming from algorithmic bias, data
breaches and privacy violations caused by autonomous decision-making of Al
systems. Furthermore, given the global reach of Al technologies, which often
operate across multiple jurisdictions and impact upon individuals worldwide,
an Al-specific mutual fund could allow its members to address claims from
incidents regardless of where the Al was developed or deployed.

However, modelling a mutual fund in the AI domain on P&I clubs would
not be without challenges. Unlike the maritime industry, where P&I clubs are
primarily aimed at shipowners with well-defined roles and responsibilities,
setting out membership in a mutual fund would be complex due to the diverse
stakeholders involved in the Al ecosystem. The contribution levels would need
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to reflect the risk profile of developers, operators and data providers based
on factors such as application type, operational environment and potential
impact. Additionally, compared to the maritime industry, where risks are rel-
atively well known, the broad spectrum of risks posed by Al systems is not
readily amenable to quantification and compensation. First, many Al-related
harms lack a clear physical component, which complicates the assessment
of adequate compensation; for example, harms such as privacy violations or
algorithmic discrimination are abstract and harder to value. Second, with no
established limits on liability in the Al context, potential claims could be sig-
nificantly higher than those seen in traditional P&I contexts (Faure and Li,
2022), particularly in large-scale harm, such as data breaches affecting numer-
ous individuals. Third, while the maritime industry benefits from international
standards that create some uniformity, the AI domain currently lacks cohesive
international frameworks for liability, risk assessment or compensation across
jurisdictions, which could complicate cross-border claims.

CONCLUSION

This chapter aimed to examine the parallels between ships and Al systems in
order to establish whether principles from maritime law could help to address
the liability challenges posed by autonomous technologies. Since ships and Al
systems share core characteristics in their multi-risk, multi-party and multi-ju-
risdictional operations, the doctrines of personification, maritime liens and
mutual insurance arrangements in maritime law may present a blueprint for
structuring the liability frameworks in the AI domain. Ascribing legal person-
ality to Al systems could simplify the attribution of responsibility when harm
occurs, much like the legal fiction of a ship as a separate entity, which has
facilitated accountability in maritime law. Similarly, the concept of liens may
offer a way to directly address harms caused by autonomous actions. However,
adapting these principles raises challenges. AI’s intangible and integrated
nature complicates the identification and valuation of its assets, thereby mak-
ing enforcement in the Al domain more complex than in the maritime context.
Given these challenges, it is submitted that mutual funds modelled on P&l
clubs could provide a cooperative mechanism to pool resources to ensure vic-
tim compensation while fostering innovation. That said, the broad spectrum of
potential harms involved in the Al domain may complicate the arrangement of
equitable contributions and adequate coverage.
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4. Artificial intelligence and the
governance of smart cities in Africa:
possibilities and constraints

Alhassan Yakubu Alhassan and Abdul-Rahim
Abdulai

INTRODUCTION

This chapter explores the potential and constraints of artificial intelligence
(AD) in the governance of smart cities across Africa, a continent currently
experiencing rapid urbanization. By 2050, more than half of Africa’s popu-
lation is projected to reside in urban areas, highlighting a critical need for
innovative governance solutions that can enhance urban infrastructure, service
delivery and residents’ quality of life (Balkaran, 2019; Giineralp et al., 2017).
The integration of Al into urban management systems offers unprecedented
opportunities to improve decision-making processes, optimize resources and
tailor services to meet dynamic urban demands (Jha et al., 2021; Luusua et al.,
2023; Sanchez et al., 2023). At the same time, using Al in cities faces several
constraints, including a lack of infrastructure, ethical concerns, a lack of polit-
ical will and a lack of skills (Harnal et al., 2022; Zhou and Kankanhalli, 2021).

The concept of smart cities has increasingly become a focal point for dis-
cussing how urban areas can evolve to become more efficient, sustainable and
liveable through technology. In the context of Africa, smart cities are not just
futuristic aspirations but necessary innovations for addressing the complex
challenges posed by rapid urbanization. This includes managing overstretched
services and infrastructure, which are often inadequate due to historical under-
investment and rapid population growth (Kamana et al., 2023).

AT’s role in this transformation is multifaceted. It extends beyond mere auto-
mation, encompassing advanced data analytics that can predict urban growth
patterns, optimize traffic and public transport systems, manage energy con-
sumption, and improve public safety through intelligent surveillance systems
(Oke et al., 2020). However, the deployment of AI technologies in African
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Artificial intelligence and the governance of smart cities in Africa 77

cities must be approached with a nuanced understanding of the local socio-eco-
nomic, cultural and political contexts, which significantly differ from those in
Western cities where smart city concepts have been more extensively devel-
oped and implemented (Zuboff, 2019).

The governance of Al itself becomes a crucial issue as it involves setting the
right policies and frameworks to ensure that Al technologies are used ethically
and effectively (Echendu and Okafor, 2021). Governance challenges include
addressing issues related to privacy, security and the potential for increased
surveillance, which raises significant ethical concerns (Buiten, 2019; Echendu
and Okafor, 2021; Reed, 2018). Additionally, there is a risk that Al could exac-
erbate existing inequalities in urban areas, making it imperative that govern-
ance frameworks are designed to ensure inclusivity and equity (Benjamin,
2019; Kim et al., 2021). Moreover, literature increasingly points to the need for
a critical examination of how Al technologies are integrated into public pol-
icies and urban management. Scholars such as Flyverbom et al. (2019) argue
that the governance of digital technologies, including Al, necessitates new
roles and responsibilities for policymakers to ensure that these technologies
do not merely reinforce existing power dynamics, but instead foster genuine
public engagement and accountability.

Thus, this chapter sets the stage for the exploration of both the potential ben-
efits and the challenges associated with Al in the governance of smart cities in
Africa. It aims to provide a balanced perspective, highlighting how Al can be
leveraged to enhance urban life while also critically examining the social and
ethical implications of its adoption in diverse African contexts. By doing so, it
contributes to an understanding of how Al can be harnessed to promote more
sustainable, inclusive and resilient urban environments in Africa.

STATEMENT OF THE PROBLEM AND RESEARCH
QUESTIONS

As African cities continue to experience rapid urbanization, there is increas-
ing pressure on urban governance systems to provide efficient, equitable and
sustainable services. In response, smart city initiatives have gained traction
across the continent, often framed as technological solutions to enduring chal-
lenges such as traffic congestion, waste management, energy distribution and
public safety (Giineralp et al., 2017; Kamana et al., 2023). At the centre of
many of these initiatives is artificial intelligence, which is expected to enhance
data-driven decision-making, resource optimization and service delivery in
urban environments (Cath, 2018; Kim et al., 2021; Oke et al., 2020). However,
the integration of Al technologies into African smart cities is not a neutral
or purely technical process. It raises important questions about governance,
infrastructure readiness, ethical accountability and socio-political inclusivity.
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Existing literature on Al and smart cities is largely dominated by perspec-
tives from the Global North, often assuming the presence of robust digital
infrastructure, regulatory systems and governance capacities. In contrast,
many African urban contexts are marked by infrastructural deficiencies, une-
ven digital access, limited regulatory oversight and deep-rooted socio-eco-
nomic inequalities (Echendu and Okafor, 2021; Hassan, 2023).

Despite the growing deployment of Al tools in African cities, empirical
studies critically examining how these technologies are governed in prac-
tice remain limited. Questions persist regarding who defines the goals of Al
deployment, how inclusive governance processes are, and whether Al technol-
ogies enhance or undermine equity and social justice in urban life (Benjamin,
2019; Flyverbom et al., 2019; Soja, 2000). There is thus a pressing need to
interrogate the intersection between Al, urban governance and the socio-polit-
ical context in which these technologies are implemented.

In light of these issues, this chapter explores the governance of Al technol-
ogies within smart city initiatives in four African cities (Accra, Nairobi, Praia
and Johannesburg). It aims to explore how Al is being integrated into urban
governance structures, what constraints shape its implementation, and how
theoretical frameworks from science and technology studies (STS), postco-
lonial theory and critical urban studies can help explain the political, ethical
and infrastructural dynamics at play. The analysis is guided by the following
research questions: How is Al being integrated into smart city governance
in selected African cities? What socio-technical, infrastructural and ethical
constraints affect the deployment and effectiveness of Al in these contexts?
How do theoretical perspectives from STS, postcolonial theory and critical
urban studies help explain the governance implications of Al in African urban
settings? By engaging with these questions, the chapter seeks to contribute to
a more grounded and critical understanding of Al-driven urban transforma-
tion in Africa. It focuses on the importance of inclusive, context-sensitive and
reflexive approaches to technology governance that acknowledge the conti-
nent’s diverse urban realities and historical legacies.

REVIEW: URBANIZATION, SMART CITIES AND AI IN
AFRICA

Africa’s rapid urbanization is poised to be one of the most significant global
transformations of the 21st century. Projections indicate that by 2050, urban
centres on the continent will house over 55 per cent of its population (Giineralp
et al., 2017). This demographic shift presents both an urgent challenge and
a unique opportunity to reimagine urban governance and infrastructure
development. However, current challenges faced by African cities are mul-
tifaceted: critical infrastructure deficits, such as inadequate water supply,
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unreliable electricity and insufficient waste management systems, are preva-
lent (O’Farrell et al., 2019; United Nations Economic Commission for Africa,
2008). In addition, the transportation systems in many African cities are often
underdeveloped and overburdened, contributing to congestion and pollution
(Sanchez-Corcuera et al., 2019). Resource constraints, such as limited finan-
cial and human capital, exacerbate these challenges by impeding sustainable
urban development and management (Balkaran, 2019).

Smart city initiatives promise to address some of these prevalent challenges
by enabling more efficient resource management, improving service deliv-
ery and enhancing the quality of urban life (Chirisa and Matamanda, 2019;
Slavova and Okwechime, 2016). Al is increasingly discussed in the context of
these smart city initiatives as a way to increase efficiency in various aspects of
cities’ operations (Ben Dhaou et al., 2024; Voda and Radu, 2018). For exam-
ple, Al can optimize traffic flow through real-time data analysis, predict and
manage energy usage in public buildings, and even streamline waste manage-
ment through sensor-based technologies (Kim et al., 2021; Oke et al., 2020).
Furthermore, Al applications in public safety and health services can signif-
icantly improve emergency response times and disease surveillance, which
are crucial in densely populated urban environments, as found in many parts
of Africa (Kamana et al., 2023). Likewise, smart grids can help to manage
electricity supply more efficiently, reducing waste and improving access, espe-
cially in areas with unstable power supply (Bwalya, 2019). Smart water man-
agement systems can help in the conservation of water resources, a critical
issue for many growing African cities facing water scarcity (Hassan, 2023).
The potential for Al in city management is enormous in the context of the
multitude of challenges that African cities still face.

The deployment of smart city technologies in Africa, however, must con-
sider the unique socio-economic and cultural contexts of the continent. Unlike
in Western countries, where smart city projects often build upon existing
advanced technological infrastructure (Golubchikov and Thornbush, 2020),
many African cities first need to address basic infrastructural needs (Echendu
and Okafor, 2021). As Africa has many different cultural contexts, the imple-
mentation of Al in such settings requires adaptive solutions that are not only
technologically effective but also socio-culturally and politically acceptable
(Yatta, 2018).

Essentially, the context of Africa’s urban transformation provides an impor-
tant canvas for the deployment of smart city initiatives. Al technologies offer
innovative solutions to some of the continent’s most pressing urban challenges.
However, their success will largely depend on thoughtful integration that
respects and responds to local realities. The discussion around Al in urban
contexts should include a critical examination of data governance, privacy and
security. As noted by scholars such as Zuboff (2019), the rise of surveillance
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capitalism highlights the need for stringent regulations to protect citizens’
privacy and ensure that Al technologies are used for the public good rather
than for extensive surveillance and control. The potential of Al to transform
African cities into more sustainable, efficient and liveable environments is sig-
nificant, but realizing this potential requires a careful and inclusive approach
to technology governance and implementation.

THEORETICAL FRAMEWORK

The application of Al in African cities is not just a technological evolution; it
is deeply embedded within social, political and economic frameworks. This
chapter leverages theories from science and technology studies, postcolonial
theory, and critical urban studies to understand and analyse the implications of
Al in smart city governance. These frameworks provide essential insights into
the socio-political, cultural and technological dynamics at play.

Drawing from science and technology studies (STS), which views technol-
ogy as socially constructed and society as technically constructed (Latour,
2005), AT’s role in African cities can be seen as a product and producer of
urban societal norms and practices. Science and technology studies offers a
comprehensive approach to understanding how technological innovations,
such as Al, influence society and are themselves shaped by societal forces.
STS emphasizes the mutual shaping of society and technology, arguing that
technological developments are not merely technical solutions but are embed-
ded within social contexts that influence their design and use (Bijker et al.,
1987; Latour, 2005). When it comes to smart cities in the context of Africa,
STS prompts an examination of how Al technologies are adopted within spe-
cific socio-economic and political contexts and how these technologies, in
turn, reshape urban life. This approach helps in identifying how Al can be
designed and implemented to meet the unique needs of African urban popu-
lations, taking into account local practices and the potential for technology to
reinforce or challenge existing power structures (Jasanoff, 2004).

Similarly, postcolonial theory provides a lens to critically analyse the power
dynamics and neo-colonial influences inherent in the adoption of predomi-
nantly Western-developed Al technologies in African contexts (Birhane, 2020;
Shohat and Stam, 1994). Postcolonial theory provides a framework for analys-
ing how colonial legacies affect how technology is used today in countries that
were once colonies, such as many African countries (Adams, 2021; Bhabha,
1994; Said, 1978). This theory encourages scrutiny of how Al technologies
introduced in African cities might perpetuate neo-colonial relationships, priv-
ileging Western paradigms of knowledge and technology over local expertise
and needs (Adams, 2021; Mbembe, 2001). Applying postcolonial theory can
help us to understand how Al governance models in African cities might either
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reinforce or dismantle historical inequalities, and how these technologies can
be harnessed to foster genuine local empowerment and development (Kponyo
et al., 2024; Shohat and Stam, 1994).

Critical urban studies focus on the spatial justice implications of Al, exam-
ining how these technologies impact urban equity and access (Soja, 2000).
Critical urban studies contribute by examining the complexities of urban envi-
ronments and how these environments are affected by various forms of ine-
quality and governance strategies (Harvey, 2008; Soja, 2000). When applied
to Al in smart cities, this perspective highlights how urban space is organized,
governed and experienced, paying special attention to issues of spatial justice
and the right to the city (Marcuse, 2009). This framework is invaluable for
assessing how Al initiatives impact upon different urban populations, particu-
larly marginalized groups. It also provides insights into how Al-driven urban
development can either exacerbate or alleviate urban disparities.

These theoretical traditions provide entry points to exploring the govern-
ance implications of Al in smart cities. Each of these theories focuses on spe-
cific ways of seeing the phenomenon of Al and its interaction with society,
and allows a different perspective of seeing the interactions of actors in the
enactment, implementation and regulation of Al in urban Africa. Thus, we
apply these theories to the experiences of Al in African smart city initiatives.

METHODOLOGICAL NOTE: CASE SELECTION AND
DATA SOURCES

This chapter adopts a qualitative, comparative approach to explore the gov-
ernance of artificial intelligence within smart city initiatives in selected
African urban contexts. The cases of Accra (Ghana), Nairobi (Kenya), Praia
(Cape Verde) and Johannesburg (South Africa) were purposefully selected to
reflect a diverse range of urban governance systems, technological investments
and regional characteristics. These cities vary not only in their geographic
location, spanning West, East, Southern and island Africa, but also in their
economic profiles, institutional capacities and stages of smart city imple-
mentation. The selection was guided by the analytical objective of capturing
variation in Al adoption and governance practices, consistent with case-ori-
ented urban research that privileges contextual depth over representativeness
(Harvey, 2008; Soja, 2000).

The analysis presented in this chapter is based on an interpretive review
of publicly available documentary sources. These include government policy
documents and urban development plans, reports by international organiza-
tions and technology providers (for example, Huawei, IBM), peer-reviewed
academic literature, non-governmental organization (NGO) publications and
reputable media articles (Arakpogun et al., 2021; Ben Dhaou et al., 2024;
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Flyverbom et al., 2019). These materials were thematically analysed with
a focus on identifying governance logics, infrastructural constraints, ethi-
cal dilemmas and implementation narratives across the selected cases. This
approach is aligned with methods in critical urban and digital governance
research that treat documents and public discourse as important artefacts for
revealing underlying assumptions, priorities and power dynamics in policy
environments (Jasanoff, 2004; Zuboff, 2019).

While this chapter does not rely on primary fieldwork, the use of docu-
mentary analysis is methodologically consistent with scholarship in Science
and Technology Studies (STS), critical urban studies, and postcolonial theory
that interrogate how sociotechnical imaginaries are constructed, legitimized,
and contested through discourse and institutional framing (Bijker et al., 1987;
Latour, 2005; Shohat and Stam, 1994). The conclusions are therefore situated
within a theoretically informed analytical lens that foregrounds the socio-po-
litical implications of Al deployment in African urban governance contexts.

CASE STUDIES: AI-DRIVEN SMART CITIES INITIATIVES
AND PROPOSALS IN AFRICA

This section presents case studies from four African cities — Accra (Ghana),
Praia (Cape Verde), Nairobi (Kenya) and Johannesburg (South Africa) — that
have embarked on smart city projects utilizing Al technologies. These case
studies illustrate the practical applications of Al in urban management, high-
lighting successes and addressing the challenges encountered.

Accra, Ghana

In Accra, the integration of Al into city management focuses primarily on
transportation, energy, waste management, health and education management
systems. The Digital Accra project exemplifies this smart city initiative. The
project is a collaboration between the city council, the National Information
Technology Agency, the Ministry of Communication and Digitalization, inter-
national development agencies and several technology firms. Under the Accra
Intelligence Traffic Management Project (AITMP) (2012) and the Digital
Accra Project,! the city uses Al to analyse traffic flow data collected from sen-
sors and cameras across the city. The system is designed to alleviate the city’s
significant traffic congestion, with the plan to deploy streetlights with solar-
power backups and intelligent traffic signals. As of June 2023, the Department
estimated the project as 79 per cent complete, with the completion of duali-
zation carriageways with asphaltic concrete surfacing, construction of three
bridges, smart signalized intersections, and road markings and signs.
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Although the smart city traffic system is an ongoing work, the progress has
been reported to facilitate traffic light sequences instantly, based on current
traffic conditions (Oke et al., 2020). It also involves continuous monitoring
of road conditions and the establishment of digital payment systems in public
transport. The system also helps to reduce congestion, and in improving travel
times. This system also supports greater transparency and accountability, as
traffic data and management policies can be monitored and audited in real
time. The use of Al to manage traffic flows has significantly enhanced the
efficiency of road use and reduced congestion in some areas (Oke et al., 2020).

Praia, Cape Verde

Praia is in the process of becoming a role smart city in Africa.”> The city has
implemented an ambitious smart city initiative that uses Al to enhance public
service delivery and environmental management. The initiative draws on pub-
lic and private technology systems, including eGovernment cloud, Cape Verde
Smart City Foundation, Praia Tech Park and Huawei IT systems. There are
also investments in telecommunication networks and data centres, including
three at the Praia Tech Park, to enhance the speeds of Al-driven urban man-
agement systems (Mendes et al., 2018).

One notable project is the Nos Zona Smart Project.’® It seeks to promote a
smart, sustainable, safe and ‘smiling’ city through a range of Al-driven smart
initiatives. Likewise, recent years have seen growing efforts to make Praia’s
electricity grid smart. The Smart Grid focuses on improving energy reliability
through AI monitoring and managing electricity distribution. Also, the gov-
ernment in 2017 permitted the Chinese technology firm Huawei to install sur-
veillance cameras in Praia as part of the Safe City project. This project was
expanded in later years to include other cities (Mendes et al., 2018). The use of
digital surveillance and facial recognition in Praia has therefore become a part
of the policing structure of the city.

Johannesburg, South Africa

Johannesburg, as South Africa’s economic hub, has incorporated Al into sev-
eral aspects of urban management, notably in energy management and crime
prevention (Maphangwa and van der Waldt, 2023). The city’s Smart Electricity
project uses Al to manage electricity loads and integrate renewable energy
sources into the grid, enhancing energy efficiency and stability (Sinchez-
Corcuera et al., 2019). Johannesburg’s integration of Al in managing smart
grids aids is optimizing energy distribution and has spurred economic growth
by fostering a market for green technology and sustainable urban solutions
(Sanchez-Corcuera et al., 2019).
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In crime prevention, Johannesburg launched the Integrated Intelligence
Operations Centre (IIOC) Reaction Unit as part of its Smart City Programme
in 2019.* The programme introduced CCTV cameras to monitor criminal
activities in the city. It relies heavily on facial recognition and licence plate
recognition for investigations and the deployment of resources, such as police
patrols (Maphangwa and van der Waldt, 2023). Additionally, AI algorithms
analyse patterns from crime data to predict hotspots and optimize police patrol
routes and schedules (Flyverbom et al., 2019).

Another area of Al in Johannesburg is through the launch of the Intelligent
Transport System (ITS) Strategy 2027.> A key part of the strategy is the Smart
Traffic Signal System and a hi-tech Traffic Operations Centre® to curb traffic
congestion. Through the collaboration between engineers and local govern-
ments, the city has already implemented smart signals, remote monitoring
systems (RMS), CCTV and motion detectors to assist with traffic flow. The
system is based on Al and Internet of Things (IoT) technology to adjust signals
based on real-time traffic conditions.” These programs are already showing
signs of improvements in traffic flow and travel times in the city.

Johannesburg’s smart electricity grid is another area of Al usage. The project
forms a part of the South African Smart Grid 2030 vision® and broader smart
cities efforts. The system uses Al to predict power demand and adjust sup-
ply accordingly, reducing wastage and improving energy efficiency (Sanchez-
Corcuera et al., 2019). Smart meters, microgrids and transmission grid upgrades
are core elements to the smart grid system of the city (Maphangwa and van
der Waldt, 2023). These systems have allowed for intelligent use of the limited
available energy through energy savings mechanisms of these novelties.

Nairobi, Kenya

Nairobi, dubbed the ‘Silicon Valley of Africa’, is also at the heart of Al-driven
smart city plans and actions. Nairobi’s smart city project, Konza Technopolis,’
aims to transform the city into a technology hub. Al applications in this planned
city are extensive, covering sectors such as healthcare, public safety and trans-
portation. In healthcare, Al-driven diagnostic tools will be used to enhance
disease surveillance and response, particularly in managing outbreaks such as
cholera and COVID-19 (Benjamin, 2019).

In practice thus far, Nairobi has integrated Al into its surveillance systems,
using facial recognition technology to enhance security. Nairobi’s Central
Business District (CBD) is said to currently host at least 42 CCTV cameras
used by security agencies to combat and track crimes in the area. Additionally,
a draft CCTV policy has obligated businesses, organizations and facilities to
ensure that the areas where they operate are covered by CCTV systems.'” CCTV
cameras are also used by police to monitor traffic flow, identify congestion
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Artificial intelligence and the governance of smart cities in Africa 85

and dispatch officers to areas around the city (Kirui, 2024). However, this has
raised ethical concerns regarding privacy and surveillance, highlighting the
need for strict regulatory frameworks (Zuboff, 2019).

THEORETICAL AND PRACTICAL REFLECTIONS OF
CASES

In all four cities, Al is being leveraged to varying degrees in a quest to improve
the efficiency of urban services such as traffic management, waste collection
and public safety. Drawing from the theoretical frameworks outlined earlier
(science and technology studies, postcolonial theory and critical urban studies)
this section reflects on how these perspectives help interpret and deepen our
understanding of the empirical cases explored.

From an STS perspective, the deployment of Al in cities such as Accra
and Praia illustrates the co-production of technology and society. Al systems,
including traffic management platforms and smart grids, are not merely tech-
nical infrastructures; they are shaped by and in turn shape existing socio-po-
litical institutions and material conditions (Bijker et al., 1987; Latour, 2005).
For example, Accra’s traffic optimization initiative cannot be fully understood
without acknowledging the infrastructural fragilities and energy supply incon-
sistencies that constrain its functionality. Similarly, Praia’s Smart Grid project
illustrates how Al technologies interact with institutional capacity and energy
infrastructure to produce differentiated outcomes. These cases reflect the STS
insight that technological systems are embedded in specific social and institu-
tional contexts, where they are constantly negotiated, adapted and sometimes
resisted (Jasanoff, 2004).

Critical urban studies and STS work together to show how technological
solutions need to be changed to fit local situations and current infrastructures
in order to be truly useful and long-lasting (Soja, 2000). The cases presented
in this chapter show critical deficiencies, especially in infrastructure, that may
undermine any prospect for positive gains in Al for city governance. Al appli-
cations may remain blind to the high levels of inequalities and divides in urban
Africa, potentially exacerbating them. That explains why there is a growing
concern that Al technologies may deepen existing inequalities, particularly in
areas with low digital literacy levels, such as urban Africa (Benjamin, 2019).

Postcolonial theory further illuminates the asymmetrical power dynamics
that underlie Al adoption in African cities. The dominance of foreign firms
and external technological models, such as Huawei’s surveillance infrastruc-
ture in Praia and Nairobi, exemplifies how smart city initiatives may reproduce
forms of digital dependency and techno-colonialism (Adams, 2021; Birhane,
2020; Kponyo et al., 2024). The framing of African cities as experimental
laboratories for Al-enabled governance reinforces hierarchical global relations
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in which African actors are positioned as recipients rather than producers
of technological knowledge. This critique is especially evident in Nairobi’s
deployment of facial recognition surveillance, which raises ethical concerns
about privacy and consent, and mirrors broader critiques of data extraction and
surveillance capitalism (Benjamin, 2019; Zuboff, 2019). The ethical dilemmas
presented by surveillance initiatives highlight the tension between security
and privacy. While enhancing security, there are significant concerns about
privacy and the potential for government overreach (Zuboff, 2019). Thus, post-
colonial and critical urban studies argue for a governance approach that prior-
itizes the rights and dignity of urban residents (Shohat and Stam, 1994).

Insights from critical urban studies emphasize how Al reconfigures access
to urban space and public services. As Johannesburg’s integration of Al into
electricity and transport management demonstrates, smart technologies are
often introduced in ways that prioritize efficiency and security over equity and
inclusion. Without deliberate efforts to embed principles of spatial justice and
democratic accountability, such systems risk exacerbating existing urban ine-
qualities (Harvey, 2008; Soja, 2000). The absence of community consultation
and transparency mechanisms in many of the initiatives reviewed suggests a
disjuncture between smart city ideals and the lived experiences of urban resi-
dents. This highlights the need for governance frameworks that not only man-
age Al technologies but also democratize their design and implementation.

Furthermore, critical urban studies, in particular, bring up important ques-
tions about who might benefit from these Al systems and who might be hurt by
them. This highlights the need for inclusive governance that actively involves
community input to lower the risks of exclusion or surveillance. Without care-
ful consideration, technological solutions may exacerbate urban inequalities,
suggesting a need for policies that ensure equitable benefits from Al technolo-
gies (Brokensha et al., 2023; Marcuse, 2009). Meanwhile, from a postcolonial
theory perspective, these technologies can replicate colonial patterns of power
unless consciously deployed to empower local populations and address histor-
ical inequalities (Mbembe, 2001). Issues of inequalities and suppression that
may emanate from Al, therefore, must be central in any attempt to integrate
them in urban management.

These cases show that the introduction of Al also complicates governance
structures, including trust in public institutions, if not managed with transpar-
ency and accountability. Thus, there is a need for robust legal frameworks to
govern Al use in smart city initiatives (Zuboff, 2019). So, while these cities
may have seen notable improvements in crime solving and prevention (Kirui,
2024; Minnaar, 2002; Moyo, 2019), the implementation of Al also brings chal-
lenges that need to be addressed through comprehensive policies and frame-
works to ensure that Al technologies are used ethically and benefit all citizens
equitably.
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Taken together, these theoretical frameworks help reveal the layered and
contested nature of Al integration in African cities. They direct attention to
the political, cultural and infrastructural dimensions of smart city governance,
offering critical tools to assess who benefits, who is excluded and how power
circulates through digital infrastructures. In this way, the chapter contributes
to a growing body of scholarship calling for more inclusive, pluralistic and jus-
tice-oriented approaches to urban digital transformation in the Global South.

CONSTRAINTS TO USING AIIN SMART CITY
GOVERNANCE

Despite the potential of Al in urban environments, its successful integration
may be fraught with significant challenges and constraints. From infrastruc-
tural deficits to ethical concerns, careful consideration and strategic man-
agement are required to ensure that the benefits of Al are realized without
exacerbating existing issues or creating new problems. The deployment of Al
technologies often presupposes the existence of robust digital and physical
infrastructures, which many areas in Africa lack. Limited broadband access,
inadequate networking hardware and unreliable electricity supplies are com-
mon issues that can hinder the effectiveness of Al systems (Abdulai et al.,
2023; Cath, 2018; Arakpogun et al., 2020). Without the basic digital infrastruc-
ture, such as stable electricity, even the most sophisticated Al solutions cannot
operate reliably, which poses a significant barrier to implementing Al in areas
with erratic power supply (Giineralp et al., 2017; Tan and Taeihagh, 2020).
Meanwhile, power outages are particularly acute in sub-Saharan Africa, where
power infrastructure is underdeveloped and problems are common (Andersen
and Dalgaard, 2013; Farquharson et al., 2018; Sdnchez-Corcuera et al., 2019).
These occurrences continue to disrupt not only daily life but also digital net-
works essential for Al operations. It is more likely that data will be lost and
AT will not work consistently without reliable power (Kong et al., 2025). This
makes smart city projects less useful.

Also, the digital divide represents a significant social challenge in the con-
text of Al deployment, especially in sub-Saharan Africa. This term refers to
the gap between demographics and regions that have access to modern infor-
mation and communication technologies and those that do not (Van Dijk, 2020;
Warschauer, 2010). Diverse iterations of the digital divide simultaneously exist
in Africa, including spatial (rural-urban) and socio-economic (educated and
non-educated) (Abdulai, 2022; Mutula, 2005; Pick and Sarkar, 2015). This
digital divide affects not only access to Al technologies but also the ability to
leverage them effectively (Bentley et al., 2024). Addressing the digital divide
is thus crucial for ensuring that Al benefits are equitably distributed and do not
further marginalize underprivileged communities (Hassan, 2023).
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The risk of social discrimination through Al is also a critical ethical issue.
There is a chance that Al systems which are driven by data will inadvert-
ently perpetuate existing social biases if they are trained on biased datasets,
or if their algorithms fail to account for the complexity of human diversity
(Fountain, 2022; Hong and Williams, 2019). This can lead to discriminatory
outcomes in services such as policing, loan approvals and job recruitment
(Sadowski, 2019). These issues, therefore, place ethical concerns at the fore-
front of the challenges associated with Al deployment. Moreover, algorithms
can perpetuate and even amplify biases and reinforce racial and socio-eco-
nomic inequalities if they are not carefully designed and regularly audited,
especially in diverse urban environments (Benjamin, 2019)

Privacy risks are exacerbated in smart cities where surveillance and data
collection become ubiquitous. Zuboff (2019) articulates concerns about sur-
veillance capitalism, a phenomenon where data are commodified in ways that
threaten individual privacy and autonomy. The use of Al in public spaces raises
significant concerns about individuals’ right to privacy and the potential for
governmental overreach. Flyverbom et al. (2019) discuss the transparency par-
adox, where increased data collection for enhancing service delivery simulta-
neously leads to potential oversurveillance, necessitating stringent safeguards
and transparent policies to protect citizens’ privacy rights.

These various challenges and constraints described in this section raise
many questions about the practicality of Al in smart cities. Importantly, they
raise concerns about the governance of Al, as various constraints and chal-
lenges may lead to abuse of the system in areas with limited oversight, such
as those in Africa, where corruption has undermined many public institutions.
Therefore, as Al continues to permeate the region, it is crucial to explore the
governance implications through various theoretical lenses.

THE FUTURE OF AI IN THE GOVERNANCE OF AFRICAN
SMART CITIES

Despite the concerns about Al in the governance of African smart cities, the
digital momentum around such initiatives is most likely to continue. A unique
set of needs and the potential for leapfrogging traditional developmental stages
in urban management, healthcare, education and infrastructure in African cit-
ies make Al look particularly promising. Al is imagined as playing a crucial
role in the futures of African cities. Al can enhance governance by improving
transparency and accountability in urban management (Adeniran et al., 2023;
Arakpogun et al., 2021). Al tools can help city governments to analyse public
feedback, optimize budget allocations and ensure that civic services are meet-
ing the needs of their populations effectively.
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Also, Al has significant potential to transform healthcare systems in African
cities (Arefin, 2024; Mbunge and Batani, 2023; Owoyemi et al., 2020). With
the challenge of limited healthcare resources, Al can help in diagnosing
diseases, predicting outbreaks and managing healthcare supplies more effi-
ciently. Telemedicine, powered by Al, can extend the reach of healthcare ser-
vices to underserved urban and peri-urban populations, improving access and
outcomes.

Furthermore, Al is anticipated to revolutionize education in African cities
(Kolog et al., 2022; Oyelere et al., 2022). By providing personalized learning
experiences and supporting educators with tools that can assess students’ pro-
gress in real time, Al is set to change the way that people learn in urban Africa.
Al-driven platforms can offer students in urban areas access to high-quality
educational content and virtual tutoring, helping to bridge the education gap.

Another area of imagined Al changes is improvement in traffic manage-
ment in bustling African cities (Mahugu and Mambo, 2024; Olayode et al.,
2020a; Olayode et al., 2020b). By analysing data from satellite imagery, sen-
sors and citizen feedback, Al can help city planners to optimize transportation
networks. Through the use of Al in analysing traffic patterns and controlling
traffic lights and signage, cities can reduce congestion and enhance public
transportation systems. This will not only save time for commuters but also
reduce the environmental impact of heavy traffic.

AT applications in energy management can help African cities to manage
their growing energy needs more sustainably (Mienye et al., 2024; Zulu et
al., 2024). By predicting energy demand and optimizing the distribution and
consumption of renewable energy sources, Al can help cities to reduce depend-
ence on non-renewable energy sources and cut carbon emissions.

Furthermore, Al can optimize water and sanitation efforts in urban Africa.
Al can manage waste collection routes, manage recycling processes and pre-
dict landfill capacities (Adeleke et al., 2021; Nwokediegwu et al., 2024). Smart
waste management systems could dramatically improve sanitation in rapidly
expanding urban areas, contributing to healthier urban environments. Al could
be instrumental in managing water resources in African cities (Gaffoor et al.,
2020; Niyongabo et al., 2024), where water scarcity is often a pressing issue.
Al can help in detecting leaks, predicting water demand and managing water
distribution systems to ensure that limited water resources are used efficiently.

Finally, Al-driven surveillance systems can enhance public safety in urban
areas by monitoring criminal activities and coordinating rapid responses
(Chitimira and Ncube, 2021; Cloete and Spies, 2009). The use of CCTV cam-
eras to track movements in urban centres allows police to easily solve crimes
and makes citizens mindful of actions. However, it is essential to balance these
benefits with concerns over privacy and civil liberties, ensuring that surveil-
lance systems are used ethically and responsibly.
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TOWARDS EFFECTIVE AI USE IN SMART CITY
GOVERNANCE

Effective governance mechanisms are essential for ensuring that the integra-
tion of Al technologies enhances urban life while respecting the socio-eco-
nomic and cultural variances that characterize different regions across Africa.
How can Al be harnessed to help in the governance of the smart city in Africa?
Effective development of Al in smart city governance requires a framework
that not only addresses the technical aspects of Al deployment but also con-
siders the ethical, legal and social implications (Tan and Taeihagh, 2020).
As Flyverbom et al. (2019) suggest, the governance of digital technologies
needs to balance innovation with accountability, ensuring that technological
advancements benefit all segments of society. This involves creating transpar-
ent policies that regulate data use, protect privacy and ensure the inclusivity
of technological benefits (Flyverbom et al., 2019). Integrating Al into existing
urban governance structures is not merely a technical challenge but also a
complex socio-political endeavour. This is due to the risk that the adoption
of Al can reshape power dynamics, altering roles and responsibilities within
government and between the state and its citizens (Fast and Schroeder, 2020;
Laterza, 2021; Ulbricht, 2024). For instance, Al can enhance decision-making
processes through predictive analytics and automated service delivery, but it
can also lead to job displacement if not managed carefully (Zuboff, 2019).

It is important to have governance structures that include different ethical
points of view, especially when technology affects different social groups.
Forming multidisciplinary ethics boards can help to oversee Al projects,
ensuring that they align with ethical standards and public values. These boards
should include stakeholders from diverse backgrounds to represent the broader
community (Floridi and Cowls, 2019). Active community engagement should
be a central component of Al projects. Public consultations and participatory
design practices, which involve community members in the planning and
implementation phases, can achieve this (Dantec and DiSalvo, 2013). Irani et
al. (2010) advocate for participatory approaches in technology design, which
improve project outcomes by ensuring that they meet the real needs of the
community. Al deployment strategies should explicitly address and aim to
reduce social and economic disparities (Adams, 2021; Brokensha et al., 2023).
This involves designing Al systems that are accessible to all, including mar-
ginalized and underserved communities (Eubanks, 2018). The implementation
of these strategies requires committed collaboration among policymakers,
technology experts and community stakeholders to ensure that Al serves as a
tool for enhancing urban life and governance across Africa.
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The success of Al integration may largely depend on the adaptability of
existing governance frameworks. Many African cities face challenges related
to governance capacity, which can impede the effective implementation of Al
technologies (Echendu and Okafor, 2021; Tan and Taeihagh, 2020). The gov-
ernance of Al in smart cities must, however, be sensitive to socio-economic
and cultural differences across the continent. According to Benjamin (2019),
technologies that are designed without consideration of cultural contexts can
exacerbate social inequalities and marginalize vulnerable populations. For
example, Al applications in law enforcement need to be carefully monitored
to prevent biases that could reinforce racial and ethnic stereotypes (Benjamin,
2019; Laterza, 2022). Thus, involving local stakeholders in the planning and
implementation of Al projects can enhance the cultural relevance and accept-
ance of these technologies, ensuring that they meet the specific needs of
African urban dwellers (Hassan, 2023; Tan and Taeihagh, 2020). Specifically,
stakeholders from various sectors, including local communities, are integral to
ensuring that the deployment of smart city technologies aligns with the pub-
lic’s needs and values. This will require capacity building within local govern-
ments to enable the effective use of Al, ensuring that these technologies are
governed in a way that is transparent and accountable.

Finally, a good understanding of Al among policymakers and citizens is
significant for the democratic governance of technology (Crawford and Calo,
2016). This literacy empowers individuals, enabling them to participate more
actively in discussions and decisions regarding Al implementations. Enhancing
the Al literacy of government officials and the public is essential. Educational
programmes should be implemented to raise awareness about AI’s capabilities
and risks (Bostrom and Yudkowsky, 2014; Brokensha et al., 2023). Supporting
local universities and tech hubs in developing Al solutions tailored to local
needs can foster innovation grounded in the African context (Aker and Mbiti,
2010).

CONCLUSION

The integration of Al in African urban settings presents a double-edged sword,
offering substantial benefits for the governance of smart cities while also pos-
ing significant challenges that could undermine these very benefits. This chap-
ter sets out to analyse the use of Al in the governance of smart cities in Africa,
exploring the potential and challenges. As African cities continue to grow and
evolve, the integration of Al presents a unique opportunity to redefine urban
governance and improve the quality of life for urban residents. However, real-
izing this potential requires careful consideration of the technological, social
and ethical dimensions of Al. By employing adaptive governance models and
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committing to continuous research, stakeholders can ensure that Al serves as a
catalyst for inclusive and sustainable urban development across Africa.

This chapter serves as a basis for policymakers, urban planners and scholars
in shaping the future trajectory of Al in African cities, ensuring that technol-
ogy is harnessed for the greater good of all urban inhabitants. The successful
integration of Al into urban environments is not just a technical challenge but
also a socio-ethical endeavour. While the potential benefits of Al for enhanc-
ing urban life are significant, they come with a set of complex challenges that
require multidisciplinary approaches to overcome. Addressing these chal-
lenges involves not only improving physical and digital infrastructures but
also embracing ethical guidelines and policies that safeguard privacy, prevent
discrimination and ensure that the benefits of Al are distributed fairly across
all segments of society.
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5.  When public servants need to help
non-digital and partially digital
citizens

Carl Erik Moe and Margunn Aanestad

INTRODUCTION

Our societies are being reshaped in many ways due to the digital transforma-
tion. Digital public services promise new opportunities for us as end-users,
through saving time and effort, fewer errors and increased data safety, and less
discrimination (Murataj and Schulte, 2022). Digital citizen participation can
enhance democracy and citizen deliberation (Holzer et al., 2004). People can
connect 24/7 to their social networks, irrespective of location, and businesses
get access to global markets.

Most governments are pushing digitalization. The European data strategy
(EU, 2019) aims to make the EU a leader in a data-driven society. The national
strategies in the Nordic countries related to digitalization have similar goals,
with a focus on offering digital public services, supporting growth and inno-
vation in business, and ensuring digital security (Nordregio report 2019:4),
and the Nordic countries are widely accepted as digital front-runners in the
European and global context.

There is, however, a growing concern related to digital exclusion in both
Norway and Denmark, and in other European countries (Midtgard et al., 2022;
SSB, 2022; Niegard, 2023; House of Lords, 2023; Audit Scotland, 2024). This
chapter is based on findings from the SOS project' which ran from 2021 to
2024. In the project we addressed the issue of digital exclusion caused by the
increasing digitalization of public services in the Nordic countries. Our focus
here is therefore not the benefits for the majority of citizens and for govern-
ment, but rather the consequences for non-digital and the partially digital citi-
zens, and what this implies for the public sector. More specifically, we address
that public sector employees encounter this problem when their clients are not
able to deal with the digital interfaces to public services. As part of the SOS
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When public servants need to help non-digital and partially digital citizens 101

project, we conducted a survey among nurses working in primary healthcare
in Norway, concerning how they helped their patients with digital issues.

We first give some background, where we present in more detail some of
the policies in the Nordic countries. We then focus on the non-digital and the
partially digital citizens, the challenges they meet and what they require help
with. Subsequently, we describe our findings relating to the nurses’ work as
‘digital helpers’ (or ‘warm experts’) in addition to caring for their patients.

Based on this we argue that both policy makers and technology designers
need to take a broader perspective of the citizen when designing digital ser-
vices. They need a stronger awareness of the situational, institutional and mate-
rial embeddedness of the situation of use, and of how this situation changes
throughout a life course. In practice, this means that they should recognize
that at some points in life we may all need help. These changing needs for
help are recognized in the ‘analogue’ world, where for instance the ‘guardian’
role is institutionalized. Parents act as guardians for their children, and others
can have a guardian appointed if needed. This is not institutionalized in the
same way in the digital world, where there is very little accommodation for
involving a ‘digital helper’. Therefore, we argue that policy and design should
acknowledge the centrality of the ‘helper’ based on a broader perspective of
the citizen. If we do not consider such implications, we risk losing the expected
benefits of digitalization of our public services. More so, the future of our wel-
fare state (access to welfare services) and possibly even our democracy may
face risks.

BACKGROUND

The Nordic countries are generally considered frontrunners in digitalizing
society, including public services. The Nordic countries have well-established
infrastructure with national registers for vital domains, such as population, tax
and health data. They all have electronic IDs and many of the welfare services
have a digital interface. Tax is fully automated in all countries, banking is
digital, and they were early in implementing electronic health records. They
are among the countries with the highest Internet penetration in the world,
and Denmark had the highest number of individuals (98.5 per cent) that used
a website or an app for a public authority in the last 12 months in 2024 in the
European Union (EU) (Eurostat, 2025), well above the average of 70 per cent.
Norway had the same high proportion, although not being an EU member,
Norway is not part of the same statistics.

A comparison of the policies and regulations in Norway, Sweden and
Denmark (SOS, 2022) shows that Nordic countries have fairly similar policies
regarding digitalization. ‘Digital first’ has been a basic principle in Norway
since 2013 (Regjeringen, 2013), and this was reinforced in 2015/16 with the
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102 Digital transformations

introduction of the digital mailbox (Regjeringen, 2015, Meld. St. 27, 2015—
2016). Digital first implies that citizens are nudged towards digital channels,
but they can opt to apply manual channels for some services such as tax or
health. Sweden and Finland have the same basic principle of digital first,
and Denmark have gone even further, with a ‘digital only’ policy (Ozols and
Meyerhoff Nielsen, 2018).

An effect of these policies is that non-digital and partially digital citizens
risk becoming a ‘digital underclass’, and suffer from less access to information
and fewer opportunities for commercial offers, from challenges in accessing
welfare and health services, and from less social interaction. Many elderly in
Norway struggle as an effect of the digital transformation as it is normally
no longer possible to pay for a bus or train ticket with cash. Also, all general
practitioners (GPs) have electronic payment services, and to use today’s TV
offerings you need to be fairly technical, as the choice of streaming is better
than what is offered in real time.

Accessing the health services and applying for welfare services in Norway
(Health Norway, Norwegian Labour and Welfare Administration (NAV)), and
in Denmark (where citizen service centres act as front-end) is largely digitized,
motivated by the need to provide efficient and accessible services. In parallel
with establishing digital services, the manual channels (such as face-to-face
meetings, physical help desks and receptions, and paper-based processes) are
reduced. The advantage of digitizing these services is obvious, as the numbers
of users are large, and many have the same needs (for example, access to health
data 24/7, or application for retirement compensation or parental allowance).
Services that do not require anything beyond standardized information are
also easy to digitalize.

The public health and welfare services handle large volumes of sensitive data
and require two-factor authentication based on a combination of an electronic
identification (E-ID), and a password. Other public services in Norway (tax,
access to education, signing legal contracts, and filing applications for building
permits and so on) also require an electronic id. The most common E-ID in
Norway is the BankID, but Minld, Buypass and Commfides are also applied.
MinID is available to all citizens but does not offer the highest security level
required by, for example, digital health services. The BankID technology is
privately owned, by BankAxept. Bank customers can get a free BankID from
their bank, while Buypass and Commfides are commercial services.

The BankID was already widely applied in Norway when the government
wanted to introduce a public electronic id, and the government decided to open
up for application this also for accessing public services in 2012.

The banks have different age limits for authorizing BankID, but most of
them have 13 years as the age limit. The other E-IDs (MinID, Buypass and
Commfides) have the same age limit. Further, the banks require a citizen to
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When public servants need to help non-digital and partially digital citizens 103

have an 11-digit social service number before granting the BankID. Hence,
immigrants to Norway need to access a social security number before the
banks can assign a BankID. As there is normally a delay when moving to
Norway before the social security number is granted, immigrants cannot open
a bank account and receive payment from working, or before up to four weeks
(Oslo commune, 2025) after being granted a residence permit. Access to
Health Norway and NAV’s services requires BankId, and migrants to Norway
may expect a delay beyond the initial four weeks, as the bank they deal with
need to approve a request for issuing a BankID.

THE NON-DIGITAL AND PARTIALLY DIGITAL CITIZEN

Parallel to these policies of pushing digitalization, there has been an increase
in the population’s access to digital technology and networks. The barrier of
lack of digital access, often called a first-level digital divide, has been over-
come to a large degree in the Nordic countries. However, still, not all house-
holds have internet connectivity, and not all citizens have both a computer
and a smartphone. People living on the street or without a permanent address
may not acquire phones or may lose them, and are often denied subscription
programs that allow data transfer or internet connectivity. Also, in times with
rising costs, more people struggle to purchase updated and modern digital
equipment.

However, there are also other causes for digital divide than lack of access to
equipment and networks. According to Midtgard et al. (2022; see also Digdir,
2023), there are five barriers to digital inclusion: (1) access; (2) information
and data literacy; (3) language skills; (4) domain competence (understanding
what the public entity is asking from them and which implications their actions
will have); and (5) health-related challenges, such as old age, cognitive decline,
anxiety, and so on.

Even if most people do have access, parts of the population are less able
to utilize the digital services and need help from others. The helpers they
approach are often a spouse or a family member, but not everybody has some-
one in their social network who can help them. Studies show that factors such
as age and social inequality due to unemployment, disability or migrant status
(Vassilakopoulou and Hustad, 2023) or lack of education (SSB, 2022) may
contribute to digital exclusion. On the other hand, we believe that an under-
standing of the issue as being mainly related to belonging to specific groups
is insufficient to grasp the size of the problem. We need to acknowledge that
we all risk becoming digitally excluded, on a temporary or permanent basis.

New skills are harder to learn as people grow older. Digital skills may
become lost when people lose contact with the job market due to retirement
or unemployment, and there are less opportunities to learn new skills and new
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104 Digital transformations

tools once a person is outside the job market. Health-related barriers may also
play a role. Digital equipment is harder to operate as the eyesight declines, and
the elderly may find it harder to use the keypad (especially on a cellphone).
Most touchscreens do not respond as well to the drier skin of elderly people’s
fingers.

Citizens with cognitive disabilities are another group who face difficulties.
Some skills may be learnt through basic education, vocational education and
university education; but not all get an education. Other skills may be learnt
through work, but some fall out of the job market. As many as approximately
2.6 per cent of young people (18-29 years old) in Norway are on disability
benefit.

Many find it hard to understand some of the public services due to lack of
domain competence, or do not understand the bureaucratic language used for
communicating. Immigrants who get a BankID have to learn and understand
how to navigate the domain of public services in a new country, which may be
very different from their country of origin.

Another challenge is that not all citizens are allowed a BankID. The banks
do check whether a citizen is able to use and remember passwords before
authorizing it. Some have been reluctant to grant BankID to citizens who are
not able to read Norwegian or English, due to concerns about whether they
then can understand the rules for usage and the associated risks. If a person
is found to share their BankID, they risk that the access is closed. There have
been stories in the press about people losing their BankID, and one of the
authors of this chapter was called over the phone by a husband who described
the case of his wife. We have recalled the story below. Let us call them Sven
and Gerd:

Gerd had been active and managed on her own until very recently, had managed
her own [affairs] also on the Internet without help of her husband. Recently, she
suffered from a stroke (an apoplexy) and became uncapable of using the keyboard
of the tablet. Hence her husband had to log in and do her banking services, although
she was perfectly capable of instructing him what to do. Sven was ‘stupid enough’
to tell a bank clerk about this and due to this, the bank closed Gerd’s BankID. This
was an awful blow to his wife, Gerd, as she felt she lost a lot of her empowerment.

If we add up all these groups of people, there are many who have challenges
in using digital tools and services. A survey from Kompetanse Norge (HKdir,
2021) indicates that 130 000 adult Norwegians do not use the internet, and an
additional 470 000 have ‘weak’ basic digital skills.
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When public servants need to help non-digital and partially digital citizens 105
THE HELP REQUIRED BY THE CITIZENS

Our survey of how nurses in the municipal sector also help their clients with
digital technology is introduced in the next section. Findings from our survey
also reveal what the citizens find challenging. The survey results show that
many nurses frequently (often daily) help citizens with both basic hardware
and software challenges, as well as with specific services. This includes both
public and commercial/private services and technologies that are not related
to the nurses’ core tasks. Without this help, many of the citizens would be
incapable of connecting to the internet, accessing information and using pub-
lic self-services. As our survey targeted nurses, their responses relate mainly
to patients, most of whom are elderly. They may also need to assist younger
people who for some reason may need care, immigrants, and schoolchildren
visiting the school health service.

Our survey finds that citizens ask for help with digital health services such
as Health Norway (Helse Norge), and for other services such as ordering a taxi
or ordering goods from different stores. Some even ask for help with Bank-1d
and online payment. The nurses also report that their patients need help with
health and welfare technologies, and that patients also ask for help because
they lack skills, sometimes even basic skills, such as unlocking their phone,
connecting to the wi-fi, operating the TV, answering text messages, and con-
necting to a charger. Tables 5.1 and 5.2 show results for prevalence of the
pre-determined response alternatives.

The nurses help (Table 5.3) because they are asked to by citizens who often
have no one else to ask or who do not want to bother their next of kin. We do
not know who these citizens are, but we can expect that many of them are old,

Table 5.1 Tasks patients normally need help with

What concrete tasks do your patients/users normally No. Proportion
need help with?

Logging on public services, including Health 1440 47%
Norway

Filling in forms for the public sector 1302 43%
Using BankID or something similar 868 29%
Completing payments online or other tasks related 746 25%

to banking and economy

Replying to letters from the public sector 726 24%
Using social media 667 22%

Ordering goods and services from private entities 623 21%
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Table 5.2 Typical problems that patients face

What are the typical problems patients/users have that No. Proportion
lead to their need for help?

Patients/users have problems in using digital 1879 62%
technology

Patients/users are not safe enough to do the task on 1482 49%

their own

Patients/users have problems in understanding the 1407 46%

content of the services they are supposed to use

Patients/users have problems in finding the 1361 45%
information and services they need

Patients/users do not have the necessary technical 1165 38%
equipment or access to Internet

Table 5.3 Why do the patients ask for help?

What are the typical situation where the patients/ No. Proportion
users need help with digital technologies and

services?

Have no one else to ask 1582 52%
Technical problems 1482 49%
Doing something they have not done before 1132 37%

Are in a new and challenging situation 1060 35%
Doing an important task 535 18%

as most of the nurses in our survey work either in nursing homes or in home
care services. Many of the citizens may have a spouse the same age, others
may have lost their spouse, in some cases this may have been the one they
could ask for help. Other citizens may live some distance away from their next
of kin and hence find it hard to ask them.

The help is important to the patients. Many face a new and challenging life
situation or have to do something they have never tried before. Even if some
of the help concerns very basic issues, it may still be important to them: the
importance of being able to answer a text message, or connecting to the wi-fi,
should not be underestimated. Other tasks may be vital in themselves, such
as paying for goods and services, applying for social care or accessing health
services.

2
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When public servants need to help non-digital and partially digital citizens 107
NURSES AS HELPERS; AND ‘ESCAPE VALVES’

An important aim of the SOS project was to learn more about challenges that
helpers of non-digital and partially digital citizens face. In 2023, we conducted
an online survey distributed to various groups of public sector employees: to
nurses in Norwegian municipalities, to citizen service centre employees in
Denmark and to teachers in Sweden. This gave us the opportunity to collect
responses from a wide variety of helpers covering a large variety of citizens’
needs. We here describe the findings from the survey conducted in Norway.

We wanted to address a large cohort of nurses of different ages and from
different parts of the country, and from large and small municipalities. The
Norwegian Nurses Association sent an e-mail with a link to the survey form on
our behalf to approximately 39 000 of its member nurses working in the munic-
ipalities, and we received 3044 completed anonymous responses, including a
few (less than 2 per cent) who did not work in a municipality. This includes
both nurses in administration and practicing nurses, for example, in nursing
homes, home care and at schools. The survey form was chosen to capture the
expected variation in experiences that follow from the wide variation in how
different municipalities in Norway organize their services, in the capacity of
they have as frontline staff, and the challenges and dilemmas they face. The
survey contained both closed and free-text open-ended questions. The open-
ended questions were included to provide further insight into the issues, and
the participants made extensive use of these opportunities.

The nurses find that they have the skills necessary to help the citizens to a
high degree or at least to some degree. The nurses who we surveyed were of all
ages, from 21 to 69 years old, which tells us that most of them got their training
many years ago; and even today nurses do not learn much about digital tech-
nologies as part of their education. Some of the tasks that they help citizens
with are so basic that the nurses probably do not need any training, but other
tasks are more complex. Some nurses may have learnt how to help with these
through experience, others may not be able to help with the more complex
tasks. Still, most often, the nurses who we have data from do not decline to
help, and if they do it is more often related to not having time than not having
the right skills.

Helping patients takes time away from the nurse’s core tasks. Also, this
work is done by public employees who have not been trained to do this. They
are not necessarily familiar with the technologies or services in question, and
the effect may be that they spend more time than might be needed, and the
patients may not get proper help. So why do they do this, which definitely is not
a core task? They do it to help, out of a strong ethos of caring. As one nurse put
it: ‘everything affects their mental health’. Another nurse told us: “The help I
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give does not relate to nursing issues, but the effect is that the patients are able
to communicate’ The findings from the survey indicate that the nurses act as
‘escape valves’ for some patients; they help with issues that would otherwise
be unsolved.

However, many nurses worry. They worry that they may:

* do something beyond what they really are allowed to, and get in trouble
with relatives or a guardian;

* do something wrong, which may have negative effects for the citizens they
are helping; or

e get too much insight into the citizens’ personal information.

Many nurses responded that they declined to help when requests necessitated
applying the BankID, but others were uncertain, and some did help with tasks
that required BankID for logging into a service. Some patients might need a
guardian, but there is a delay of up to six months from applying before the
guardian is appointed, and in the meantime nurses may face dilemmas over
whether to conform to the regulations or help when this is needed. The fear of
doing something that may harm the patient may be linked to nurses helping
patients even if they feel that they do not have enough skills. They may harm
the patient by supplying wrong information when filling in information for a
service, or by missing opportunities for support. Patients may place a lot of
trust with the nurses, and hence the nurses may get access to sensitive informa-
tion regarding passwords, economy, consumption and health issues.

The nurses find that this often takes away time from core tasks, and that they
often worry about having enough time for the help they should provide. This
problem of ‘unpaid work’ in nursing is not new; it has been studied before and
it was found that unpaid work may lead to health problems including stress
(Walters et al., 1996), and a higher rate of leaving their job (Zeytinoglu et al.,
2006). The extra work related to digital problems may add to the unpaid work
that they are already doing. Winthereik et al. (2024) describe how work done
by public sector employees can be invisible in several ways: it can be unnoticed
(not acknowledged as work), it may be neglected and not formally recognized,
or it may be hidden and conducted secretively (ibid.: 68). A consequence of
not acknowledging and recognizing the helpers’ work may be that savings in
public administration due to digitalization may incur extra costs in nursing.

A surprising finding from our survey is that most nurses lack guidelines
covering digital help to patients. Our survey shows that 57 per cent of the
respondents do not have formal guidelines, and 30 per cent of the respond-
ents do not know whether they have guidelines or not. Some refer to informal
procedures, traditions or ‘ways of doing things’ at their workplace. However,
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several comment on the need for written guidelines, and several also remark
that different nurses in their workplace have different borderlines regarding
whether to help or not.

Further, the nurses rarely talk with colleagues about the digital help they
offer to citizens. That may make it harder for the young nurses to develop
the necessary level of confidence. This may have the result that some nurses
decline to help patients who have needs, whereas others may actually do some-
thing they are not allowed to do, or do something wrong, opening up problems
related to privacy, and possibly even fraud or suspicion of fraud.

The result of this is that nurses find themselves in a grey zone, exacerbated
by a lack of guidelines and support from peers and colleagues. Many nurses
(and possibly other frontline workers) have to navigate a grey zone where they
are not sure what they are allowed to help with, or whether, when helping, they
may inadvertently do something that has negative consequences for the citi-
zens. Younger nurses may find this grey zone more difficult to navigate. Our
findings show that the proportion of nurses who worry is nearly three times as
high among the youngest group (18-29 years old) as in the oldest group (above
60 years old). A strong professional identity is critical for nurses, and they
develop this partly through their education, but continue developing it through
their working life (Johnson et al. 2012).

IMPLICATIONS OF OUR FINDINGS: THE NEED FOR
RESPONSIBLE GOVERNANCE OF THE DIGITAL
TRANSFORMATION

Not all citizens (and not all elderly citizens) are patients and have a nurse to
ask for help. And not all who ask, get the help that they need due to nurses not
having the time or skills needed. So, we suggest equipping the nurses with the
skills needed, and with guidelines that can help them to navigate the grey zone.
This includes informing nurses on whether there are others who can help the
patients in the municipality where they work; more than half of our respond-
ents did not know whether such a service existed. Many municipalities offer
help, either through the library, through a contact point in the administration
or through a non-governmental service (for example, Seniornett).

However, just as important as equipping the nurses with this information is
to make it easier for next of kin to help. Some challenges can be handled if a
family member or friend can be assigned power of attorney and a formal role
in the digital service. Currently, this is possible to do for bank services and
for the service in the citizen portal Health Norway. The current digitalization
strategy proposes to make this a more generic functionality across multiple
public services. Being able to formally appoint a helper in the digital world
will be useful for many.
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110 Digital transformations

Guidelines and training for the helpers could assist them in navigating the
grey zones and dealing with dilemmas. There is also the possibility to apply
to the state administrator to appoint a guardian when a citizen is incapable
of taking care of themself. Information concerning these options needs to be
accessible, and both public employees and family need to know about them.

Perhaps even more important than helping the helpers is making it possible
for citizens to manage as much as possible on their own, especially since not
all have someone who they can ask for help. It will always be important to seek
better (more inclusive) technology design, to attend to the clarity and under-
standability of the language used in the digital services, and also to continue to
provide physical or analogue alternatives. The various service providers need
to take this issue seriously. For instance, in 2023, the Norwegian bank sector
led by Finans Norge agreed on a Code of Conduct that included a voluntary
commitment to provide support for users of the digital services, and to also
provide non-digital alternatives to those who could not use the digital channels.

We have pointed to the need for a broader perspective on the citizen, as
someone who progresses through phases of life where abilities change, but
who is part of a social network where there are possible helpers. It is worth-
while to ask which aspects of this social support structure, which we know
from ordinary life, should be replicated in the digital life world. Responsible
digitalization should be aware of the risk that increased digitalization can also
produce digital exclusion, and should seek to counteract it.

NOTE

1. ‘Infrastructures for partially digial citizens: Supporting informal welfare work
in the digitized state’ financed by NodForsk, project no. 100742.
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6. The interplay of blockchain
technologies and citizenship

Martin Rolf Herbers

INTRODUCTION

Democracy is a matter of communication. Although there are various ideas on
how political power should be distributed among citizens, exerted by them and
legitimized through them, they all rely on processes of communication. Those
who seek office vocalize their ideas, citizens need journalistic information
to decide on publicly relevant issues, and the political administration needs
reliable information to exert citizens’ rights. The quantity, quality, access, dis-
tribution and processing of such information forms the basis of government as
well as everyday citizenship (Casey and Vigna, 2019: xiii).

Digital technology has made information ubiquitous. Especially, internet
technologies helped to set up forms of e-government, which place the emphasis
on the administrative side of the political system. Citizens, on the other hand,
can also gain access to journalistic and other mediated forms of information,
which can help to foster their political opinions, or engage in online activism
(Bennett and Segerberg, 2012). Yet this so-called ‘Internet of Information’
(Tapscott and Tapscott, 2018) comes at a price.

The ‘Internet of Information’ relies on the TCP/IP protocol, which allows
networked communication that routes itself freely through a series of nodes,
access points, devices and software. This becomes prevalent in Web 2.0 tech-
nologies, for example social media platforms that provide easy access, sharing
and manipulation of information, which are mostly in the economic interest
of powerful institutions or organizations which centralize the information pro-
vided by the users (Zuboff, 2019).

Along these lines, governmental institutions also collect information on citi-
zens and process, record and archive them to allow for functioning democratic
processes. These institutions are often opaque, leaving citizens in the dark
about the information that is collected and processed.
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The interplay of blockchain technologies and citizenship 113

Yet, citizens need trustworthy information to fulfil their role, and need to
trust the institutional forms of politics to handle their information correctly
and legitimately. To foster this trust, the technology of the so-called ‘Internet
of Information’ should be reevaluated against new forms of digital information
processing. Communication technologies play a vital role here, as they empha-
size the verified, authenticated and yet transparent handling of information.
At the heart of these ‘trust machine[s]’ (Economist, 2015) lies blockchain, a
decentralized, cryptographical, secured and transparent record of informa-
tional transactions between government and citizens.

From this vantage point, the chapter provides an analysis of the interplay
between blockchain technologies and citizenship. This addresses further gaps
in research: blockchain technologies are predominantly researched by infor-
mation sciences (Fill and Meier, 2020) and economic sciences (Ragnedda and
Destefanis, 2019), although some research implies the social and political con-
sequences of these new technologies (Casey and Vigna, 2019; Tapscott and
Tapscott, 2018). Yet these are not reflected thoroughly in research on democ-
racy and citizenship.

To systematically explore the complex interplay between blockchain tech-
nologies and citizenship, it is essential to frame clear research questions that
guide both theoretical analysis and empirical inquiry. While blockchain prom-
ises transformative potentials for cultural citizenship, political participation
and privacy management, the practical implications for individuals and insti-
tutions remain underexplored and contested. Thus, this chapter addresses two
central research questions: first, how does blockchain technology alter the
concept and practice of cultural citizenship within network societies? Second,
what are the implications of balancing transparency and privacy through
blockchain for institutional politics and citizen engagement? These questions
provide the analytical foundation for examining blockchain’s transformative
impact on modern citizenship.

Hence, the chapter provides an analytical review on the interplay of block-
chain technologies and citizenship. It presents a more general introduction
to blockchain technologies and emphasizes their social and political impact.
Further, it argues that the concept of citizenship should be reevaluated against
this transformation, and reviews traditional and newer ideas of citizenship,
especially regarding information. It proposes the idea of ledger-based citi-
zenship. This new concept is discussed against the backdrop of actual and
existing implementations of blockchain technologies in Europe. In conclusion,
the chapter discusses further social and political consequences for citizenship
beyond its original scope, and gives implications for further research, abstain-
ing from solutionist and deterministic visions.
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114 Digital transformations

BLOCKCHAIN TECHNOLOGIES AND CITIZENSHIP: A
THEORETICAL OUTLINE

This chapter discusses the theoretical premises and concepts of the inter-
play of blockchain technologies and citizenship. It presents an overview of
blockchain technology, based on a socio-cultural overview of its development,
which carries over into the technologies’ social and political consequences for
citizenship. These are discussed against the backdrop of Thomas Marshall’s
influential ideas on the concept of citizenship. He regards citizenship as a
political — or more precisely, a merely political — passive form of participation
in the context of more institution-driven forms of political systems. These con-
nect more to centralized forms of power and authority. Critiquing this narrow
focus on citizenship, Klaus and Liinenborg (2004) argue that this notion of
citizenship fails to take into account forms of social, cultural and symbolic
dimensions of citizenship. These stem from what Castells (2019) calls net-
worked forms of society. As social life becomes more and more ‘datafied’
(Breiter and Hepp, 2018) new forms of sociality arise that are more pluralistic
and multi-faceted, calling for a more nuanced and new form of citizenship
beyond the mere political dimension. The chapter amalgamizes these two lines
of thought into a ‘ledger-based’ form of citizenship, which includes political,
social, cultural and symbolic dimensions. It discusses these findings against
the backdrop of networked forms of politics, which call for more active and
complex forms of political participation.

Blockchain Technologies: An Overview

At the heart of all political power lies the access to, distribution, recording and
processing of information. Currently, these processes are facilitated by more
centralized forms of political institutions: for example, social or fiscal records
are developed, maintained and kept by the respective departments of the
political administration. This lies in part in the privileged access to recording
technologies used by these institutions, that in turn privileges the storage and
analysis of data. Fully fledged transparency of these processes is not granted
to the citizens, who serve as a mere ‘data source’ and is thus often restricted,
as Casey and Vigna (2019: xiii) argue.

Yet, technological transformations which foster transparency can allow cit-
izens to access their data more freely. This connects to the problem of keep-
ing these more accessible data free from falsification or fraud. They cannot
be tampered with, as these reliable records are at the centre of a functioning
political administration and the processes it serves. Against this backdrop,
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The interplay of blockchain technologies and citizenship 115

blockchain technologies can allow for safe and secure access to trustworthy
information, and support the storage of viable records.

Although blockchain technologies were not created with the intention to
foster political record-keeping, they can be applied to any process where
trustworthy and tamper-free information is necessary. Blockchain technology
was first mentioned publicly in 2008 in a technical whitechapter (Nakamoto,
2008) by a pseudonymous author (or a collective of authors) under the name of
‘Satoshi Nakamoto’. Despite the fact that the author’s identity remains spec-
ulative as of today, the technology laid out in the paper, distributed through a
mailing list on cryptography, gained traction fast.

Nakamoto’s paper must be seen in the context of two converging cultural
and political processes: the crash of the global financial system following the
bankruptcy of the American Lehman Brothers bank, and the online commu-
nity of the ‘Cypherpunks’ (Hughes, 1993). The crash of the global financial
system exposed a problem of centralized organizations and institutions, eco-
nomically and politically: when they function, they provide efficient forms of
social and political organization and processes; when they fail, they reveal
themselves to be a part of a longer chain of transactions between individu-
als and other organizations, which in turn can no longer function properly.
Thus, the online community of the Cypherpunks argue that these systemic
failures of centralized institutions are bound to happen. Hence, they call for
an empowerment of individuals, to not naively trust these organizations with
the protection of their data. They strive to empower individuals to protect their
data and the processes in which their data are involved, through cryptography
and other precautions. Organizations, especially the more centralized organ-
izations of the Web 2.0, serve as sole authorities over data, and should not be
trusted blindly.

Hence, Tapscott and Tapscott (2018) refer to the Web 2.0 as the ‘Internet
of Information’. In this infrastructure, information can be shared, altered and
archived freely, yet the facilitators of these processes are just a few (economic)
organizations that hold economic and political power, based on the informa-
tion that they acquire. As information is the key to political and economic par-
ticipation of citizens, they argue that the sovereignty over the data should rest
with the citizens and not, in this case, problematic institutions. They empha-
size the necessity of a new internet infrastructure, which they call the ‘Internet
of Value’. This adds a new layer of technology to the internet which provides
safe, trustworthy and tamper-proof processing of information not by the insti-
tutions alone, but in the interplay with citizens who provide the information.

This technology is put forward in Nakamoto’s (2008) paper, and is called
blockchain. At its core, it serves as distributed ledger that records transactions
between pseudonymous users. These are organized in a decentralized way,
and secure the entries on the ledger through cryptography. They also perform
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validity checks every time the ledger is updated, as new entries are recorded.
It is worth mentioning that blockchain does not serve as a database in which
data are stored. It is a ledger that keeps records of interactions with data; for
example, push and pull requests by users. New entries are not merely added,
but incorporate the history of previous transactions, which prevents malicious
data entry, as any new record of transactions is checked against the previous
ones and is further verified by a consortium of users. Hence, there is an ongo-
ing consensus between the users that any new entries are authentic, verified
and validated. Nakamoto states that this fosters trust among the users of block-
chain through the combination of social and technological security measures.

The technology behind blockchain might prove arcane to the uninitiated
eye, yet the social and political implications of this technology are striking.
Initially conceived as an alternative to record financial transactions between
users without the intermediary actions of banking institutions, there is no limit
on the kinds of transactions that can be stored, distributed and accessed via
blockchain. Hence, blockchain can be seen as a ‘universal medium’ (DuPont,
2019), which is content-agnostic as it focuses on the infrastructure. Regarding
the social organization of information, blockchain can be regarded as a democ-
ratizing medium. It allows individuals access to data and the entry of new data,
if they adhere to the consensus protocol. Thus, no central authority — or inter-
mediaries, as Casey and Vigna (2019: 6-7) call them — is needed.

Blockchain technologies promise that political information processing can
be organized in a decentralized, non-authoritative manner that is still func-
tional. Yet, it calls for a reevaluation of the concept of citizenship which pres-
ently restricts informational processes. An active form of citizenship is needed
to fully engage in these informational processes.

New Forms of Citizenship: From Political to Ledger-Based Citizenship

The concept of citizenship is central to democratic theory, as it emphasizes
the general interactions between citizens, as well as between citizens and the
nation state. The later is often bound to centralized forms of institutions. Yet,
the role of technology for modern forms of citizenship is often dismissed.
One of the influential concepts of citizenship was put forward by Thomas S.
Marshall (1965). He subdivides the concept of citizenship into three aspects:
civil, political and social citizenship. Civil citizenship encompasses any rights
that secure individual liberties, such as freedom of speech, freedom of the
press, or other liberties. Opposed to that, the aspect of political citizenship
involves the right to participate in political power through institutionalized
settings. This becomes visible in the rights to vote and to hold office. Finally,
social citizenship is defined as a right to at least a minimum amount of eco-
nomic welfare and overall security provided through state actors such as the
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The interplay of blockchain technologies and citizenship 117

police or the military. Marshall emphasizes the historical evolution of these
aspects of citizenship, which eventually leads to a more just and solidaric
society.

Klaus and Liinenborg (2004) address several points of criticism of this con-
cept. The idea of a linear and additive growth of civil rights does not hold
true for a heterogeneous society. This is composed of diverse social groups
and communities with different socio-political demographic backgrounds and
resulting needs. As the civil rights of white affluent men grew, women, peo-
ple of colour and others lost their rights. Hence, models of citizenship should
acknowledge social differences and propose ways to bridge them. Further,
Marshall’s (1965) ideas circle around the concept of a nation state with a more
homogeneous application of the three dimensions of citizenship. Yet citizen-
ship encompasses not only economic and political aspects, but is also a form
of cultural participation. Hence, Klaus and Liinenborg propose to add cultural
citizenship to this overarching concept that allows for individuals and their
idiosyncrasies to shine; which Marshall largely omits.

Based on their critique of Marshall’s concept of citizenship, Klaus and
Liinenborg (2004) propose to add cultural citizenship to the underlying con-
cept. This is due to a missing reflection of the symbolic dimension and softer
forms of social interactions and political participation in a non-formalized or
even institutionalized setting that Marshall builds his theory on. The authors
ground their additional work in cultural studies. This line of thought empha-
sizes the interplay of macro social structures and institutions, as well as the
individual response to these structures by unique individuals in their everyday
lives. This provides a more varied, rounded concept of citizenship, which fur-
ther emphasizes the role of information and media in this context.

The cultural dimension of citizenship is based on the idea that individual
citizens learn about and engage in a political system through communication.
Communication can be subdivided into personal interactions and mass-medi-
ated forms of communication which are based on symbols. Through language,
texts, images, videos and other forms of communication, it can be regarded as
a constructive process that pervades meaning and relevance. Thus, institutions
can be regarded as a form of communicative meaning. Through socialization,
individual citizens learn about the meaningful structures and their political
surroundings.

Yet, as Hall (1979) argues, meaning is not only transported through com-
munication, it is also negotiated against the backdrop of the idiosyncrasies
of individual actors and their everyday lives. Individuals thus derive individ-
ual meaning from communication through a process of internal negotiation.
They can take communication and its meaning ‘as is’, or they can resist or
deny its meaning. Or they can negotiate meaning, asserting some aspects of
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the proposed meaning while resisting others. In any case, citizens are highly
active in meaning-making.

Meaning is also conveyed through the mass-mediated forms of communi-
cation. As Klaus and Liinenborg (2004) point out, meaningful communica-
tion about citizenship is not only restricted to generally assumed politically
relevant content, for example news media. Ideas of citizenship can also be
conveyed in television dramas, movies, blog posts, Instagram reels and other
forms of media. This makes ideas of citizenship much more accessible and
grounded in the life world of individuals than Marshall’s narrow idea of citi-
zenship as a mode of political actualization.

Two problems stem from this constellation, as citizenship has an undeniably
cultural and symbolic dimension. Individual citizens are bound to construct
their own identities through media. In this ‘DIY-citizenship’ (Fiske, 1987), any
two citizens may not share the same symbolic background. This illustrates the
cultural studies emphasis on, or overemphasis of, individual idiosyncrasies.
This becomes even more problematic against the background of global com-
munication networks that make their content accessible beyond the national
context. Man’s cultural and symbolic citizenship, such as Castells’s (2019) net-
work society, is inherently diverse and must address individual differences and
capabilities. Yet other forms of citizenship, political, social, and more, are still
valid and need to be addressed as well. This results in the overarching question
of how the informational aspects of citizenship can be fully addressed regard-
ing the non-homogeneous groups of citizens that are contrary to traditional
concepts of democracy and citizenship.

Ledger-Based Citizenship: A New Approach for the Blockchain Era

To unify these multiple perspectives and ensure a functioning political system,
the institutional approach alone is not enough, as it fails to address the decen-
tralized and multi-faceted aspects of citizenship. Hence, a new method for
reuniting these perspectives is needed.

Blockchain technologies address this exact problem not only from a tech-
nological but also from a social standpoint. In the highly diversified world of
individual actors, there is still the possibility to form a collectively binding
decision.

Blockchain technologies enable this through a decentralized form of con-
sensus-making. Individual actors as well as institutional actors refer to the
same record of transactions in their copies of a ledger, and record any new
transactions through a consensus-based system. This adds a layer of protection
to the data, as citizens are part of the record-keeping process and actively
engaged in processing information. They make meaning that is not merely
bound to institutional actors, which distributes informational power and helps
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to activate citizens’ potential. This form of ledger-based citizenship already
has its applications in the real world, and can cater to any kind of economic,
social and political citizenship, as the following examples show.

BLOCKCHAIN TECHNOLOGIES AND CITIZENSHIP:
CASE STUDIES FROM LIECHTENSTEIN, SWITZERLAND
AND ESTONIA

In recent years, blockchain technologies have transcended their origins in
cryptocurrency, demonstrating potential across diverse sectors, including
public administration, legal frameworks and civic identity. The integration of
blockchain within governmental structures presents new avenues for citizen-
ship and governance, aligning with Thomas S. Marshall’s (1965) as well as
Klaus and Liinenborg’s (2004) concepts of citizenship, which emphasize the
importance of civil, political and social rights. This chapter examines how
three countries, namely Liechtenstein, Switzerland and Estonia, have inte-
grated blockchain technologies into their civic frameworks, and the implica-
tions for citizens within these nations. Through these cases, we can see the
diverse ways in which blockchain impacts upon the citizen—state relationship,
advancing transparency, security and inclusion in the digital age.

Liechtenstein: Building a Blockchain Economy through Legal
Innovation

Liechtenstein has emerged as a leader in blockchain regulation, setting itself
apart with the pioneering Token and Trusted Technology Service Providers
Act, also known as the Blockchain Act, which was enacted in January
2020. This comprehensive legal framework provides a regulatory structure
for tokenized services and assets, granting legal certainty to various block-
chain-based applications beyond cryptocurrency. The Blockchain Act offers
a clearly defined structure for digital assets and facilitates the tokenization
of economic activities, such as real estate and share ownership, within a pro-
tected legal framework. It not only provides a safe environment for innovation
but also bridges the gap between traditional legal structures and the digital
assets economy, allowing individuals and businesses to engage confidently in
blockchain-based transactions.

The Blockchain Act’s alignment with citizen interests exemplifies the con-
cept of civil and social rights by enabling citizens to participate in new eco-
nomic models with legal protection and clarity. Liechtenstein’s approach to
blockchain encourages financial inclusion, empowering citizens to manage
digital assets safely and to participate in a digital economy built on trust and
transparency. The promotion of blockchain-driven entrepreneurship has also
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fostered job creation and innovation, indirectly enhancing the social rights of
citizens by promoting economic stability and encouraging local talent devel-
opment in technology-driven industries (Singh, 2023).

Switzerland: Advancing Civic Participation Through Blockchain-Based
Identity and Transactions

Switzerland, particularly the city of Zug, has positioned itself as a hub for
blockchain innovation. Known as ‘Crypto Valley’, Zug has been at the fore-
front of implementing blockchain-based services that facilitate civic engage-
ment and streamline administrative processes. The Swiss government has also
created a favourable regulatory environment, fostering blockchain applications
within finance and public services, while balancing innovation with necessary
protections. Since 2016, Zug has issued blockchain-based digital IDs, allowing
citizens to verify their identity for accessing various public services. The local
government also allows residents to pay certain public fees in bitcoin, integrat-
ing blockchain into civic life. Additionally, Switzerland has clarified its regu-
latory stance on blockchain, creating a structured environment for companies
to innovate while ensuring compliance and security.

For Swiss citizens, Zug’s digital ID initiative underscores the civil rights
associated with Marshall’s citizenship framework by providing a secure, effi-
cient way to verify identities without the traditional reliance on paperwork.
This approach enhances civic trust, giving citizens more control over their
data and promoting streamlined access to governmental services. By enabling
cryptocurrency payments for public services, the Swiss government recognizes
the role of digital assets in modern financial systems, positioning the country
as adaptable to future financial and civic innovations. This blockchain-based
framework not only improves administrative efficiency but also fosters a sense
of modernized civic participation, especially among tech-savvy citizens.

Estonia: Digital Citizenship and Blockchain as a Pillar of E-Governance

Estonia, known for its e-governance model, has incorporated blockchain into
its public administration since 2012. It has pioneered the use of blockchain to
secure government data across multiple sectors, including healthcare, judicial
records and legislative processes. Estonia’s approach, rooted in transparency
and security, allows it to serve as a model for blockchain-enhanced citizenship
within a digital governance framework.

Blockchain technology forms a cornerstone of Estonia’s digital infrastruc-
ture. The country’s e-Residency program allows global citizens to register
and operate European Union (EU)-based businesses online, leveraging block-
chain’s security and transparency benefits. In Estonia, citizens’ health records,
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legal documents and government files are secured on a blockchain, minimiz-
ing the risk of data tampering and enhancing trust in digital services.

Estonia’s blockchain infrastructure bolsters the concept of social rights by
ensuring government accountability and transparency, providing citizens with
secure, efficient digital services. For Estonian citizens, blockchain secures the
integrity of personal and civic data, which not only protects individual rights
but also reinforces a trust-based relationship between the state and its citizens.
The e-Residency programme exemplifies Estonia’s commitment to an inclusive
digital society, extending the benefits of its digital infrastructure to global cit-
izens who contribute to its economy. Blockchain thus enhances both national
and transnational engagement, allowing Estonia to redefine the parameters of
citizenship in the digital age (E-Estonia, 2021; Martinson, 2019).

Comparative Analysis of Blockchain and Citizenship across Case Studies

Across Liechtenstein, Switzerland and Estonia, blockchain technologies pro-
vide varied but complementary benefits to citizenship, illustrating different
aspects of it. Liechtenstein’s regulatory focus primarily supports citizens’
economic engagement in the blockchain economy, enhancing civil rights by
ensuring legal clarity and protection for digital transactions. Switzerland’s
blockchain-based digital ID and crypto-payment systems reflect an embrace of
civil and political rights by promoting digital access and integration with civic
life, while Estonia’s broad use of blockchain in e-governance reinforces social
rights by providing citizens with a secure, transparent governance structure.

These cases highlight the nuanced ways that blockchain can influence the
citizen—state relationship, addressing challenges of data security, administra-
tive efficiency and economic inclusion. As blockchain continues to evolve,
these examples may serve as models for other nations exploring similar tech-
nological integrations.

Blockchain technologies are reshaping the concept of citizenship in pro-
found ways, aligning with Marshall’s framework by promoting civil, political
and social rights within a digital context. As evidenced by the experiences
of Liechtenstein, Switzerland and Estonia, blockchain has the potential to
enhance trust, security and transparency, thereby fostering a modernized,
inclusive approach to governance. In an era where technology drives societal
change, these cases illustrate how blockchain can support the development
of a digitally enhanced citizenship framework, reinforcing both national and
global civic identities.
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122 Digital transformations
CONCLUSION

Addressing the first research question, this chapter demonstrates that block-
chain technology fundamentally reshapes cultural citizenship within network
societies by decentralizing political participation and enhancing individ-
ual agency, identity expression and self-sovereignty. Yet, the requirement
for technical literacy inherent in blockchain presents significant accessibil-
ity challenges, potentially exacerbating existing societal divides and digital
inequalities. Regarding the second research question, the analysis highlights
that the implementation of blockchain in institutional politics carries pro-
found implications for balancing transparency and privacy. While blockchain
can significantly enhance government accountability and empower citizens,
achieving an ethically sound and practically viable equilibrium requires care-
ful regulatory oversight and nuanced technological design. Thus, policymak-
ers must actively address privacy risks to ensure that transparency does not
inadvertently compromise citizen autonomy or data security.

The chapter has shown that transformations in society and politics, and their
informational environment, call for new ideas of government and democracy
as well as citizenship that takes technology into account. At the heart of this
nexus lies trust. If citizens cannot trust their governmental institutions to act
in their interest or cannot trust public communication, they will not exert their
civil rights and liberties. If institutions cannot trust the quality and quantity of
information and process it transparently, they cannot uphold their functions
either. Blockchain technologies provide decentralized, authenticated, verified
and cryptographically secured records, with transactions between institutional
and individual actors forming a network of informational processes. These are
reflected in the concept of ledger-based citizenship which is presented here. As
real-world examples show, these technologies are already applied, but are still
in their infancy. The social and political implications remain open, and thus
offer a variety of questions that further research should address.

On the social and political level, three issues stand out: security, ethics and
literacy. Despite elaborate security measures, any form of cryptography can
be deciphered, and the transaction records stored on the blockchain can be
revealed to third parties. This becomes even more prevalent with the advent of
quantum computing and the attacks on blockchain technologies by state-based
hackers in Russia or China. Proactive and effective countermeasures against
tampering with the ledger beyond its own inbuilt safety precautions need to be
undertaken.

Apart from security issues, which are connected to legal issues, there are
also normative issues and ethical issues. Although data collection, processing
and archiving is legally possible, for example, the data collection of the United
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States after the events of 9/11, which was legal under the terrorism prevention
laws, it is not necessary to do so. Data might be collected without consensus,
which might foster trust issues rather than mitigate them. Utilitarian perspec-
tives would argue that the means of collecting data should follow a certain end.
Yet privacy issues must also be observed. Here the underlying conflict between
citizens and government and the role of authority comes into full view. Does
the state view citizens as data sources who are only passive consumers of their
rights, or are they regarded as active individuals who actively participate in
informational processes?

The issues of security and ethics point towards a third underlying issue:
literacy. Blockchain technologies as well as other forms of new technologies
are often arcane to uninitiated eyes. It takes a steep learning curve to under-
stand their basic functions as well as their limitations. Hence, to become fully
incorporated into citizens’ everyday lives, they must be understood at least to
the level of a working knowledge, and accepted as well. Here ‘pioneer commu-
nities’ (Hepp, 2016) might come into play, as these groups of actors are techno-
logically savvy and can try out the possibilities and limits of new technologies
in test settings. In this way, blockchain-based access to public services can be
tested, evaluated and ordered before being rolled out to the public.

These issues can serve as a starting point for future research, which should
be explorative in nature as the social and political impact of blockchain tech-
nologies is still in development. It could thus be analytical and descriptive, but
also might be transformative, addressing the impact of new technologies on
society in a more creative and potentially impactful way. Despite this general
stance towards research, it could address the macro, meso and micro levels of
transformation on politics through blockchain.

On the micro level, the actual practices of citizenship become observable.
As the concept of citizenship can further be regarded as a series of perfor-
mances and is thus enacted (Liinenborg and Raetzsch, 2018), the concept of
affordances comes to mind. How does a blockchain-based interface need to
be designed in order to fulfil its democratic function? When and under which
circumstances do citizens act upon it? Are there social differences that lead to
different forms of actions, or are they omitted altogether?

On the meso level, the role of intermediary organizations and their role in
the network society come to mind as well (Herbers, 2024). These organizations
serve a different function than the centralizing institutions. We can assume that
governmental actors will not develop and maintain their own blockchain, but
will employ a service provider, consulting agencies or others that will provide
access to blockchain solutions and will thus play a vital role in designing them.
The actual interfaces and infrastructures that individual actors use to interact
with the software will promote acceptance or dissatisfaction. The role of these
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organizational technology intermediaries in political processes is a field that
still lacks scholarly attention, not only regarding blockchain technologies.

The macro level opens the view to broader social, political, cultural and eco-
nomic aspects. Regarding the implementation of blockchain technologies, how
open is a certain society to new technologies? How complex are the political
processes that could or should be recorded if there is a climate of innovation,
or a more conservative stance towards technology? To answer these questions,
scholars can draw from the literature on innovation research, and science and
technology studies. This cross-referencing offers ideas that could also benefit
from system engineering views, which combine social, entrepreneurial and
technological aspects in the development and distribution of new technology.

Discussions about new technologies and their social implications usually
place themselves somewhere on a spectrum between a highly optimistic form
of functional techno-solutionism, and a pessimistic outlook on a dysfunctional
world. This leads to overzealous adaption and the implied hope that technol-
ogy can solve social problems, or a conservative reflex of overregulation that
dismisses technology before it reaches maturity. Both are unhelpful for the
underlying problems of democracy and citizenship. To mitigate these issues,
van Dijk (2020) argues for taking a different stance: to employ technology
means that it can sometimes solve some problems for some people, but not for
all of them. The future of democracy and citizenship is thus beyond techno-
logical solutions.
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7. Challenges of citizen e-participation in
shaping urban mobility policy: state of
research

Bernardo Valente

INTRODUCTION

The push by international institutions towards more effective and sustaina-
ble urban mobility requires a dialogue between stakeholders and policy actors
(Moradi and Vagnoni, 2018). The growing literature on bottom-up approaches
in urban mobility programmes underscores the role of citizens’ opinions in
achieving consensus for public policy implementation (Kiaei and Daneshfard,
2016; Foroughi et al., 2023). As by the rules of PRISMA systematic literature
review methodology, this chapter tracks the evolution of citizen e-participation
in urban mobility based on articles published in QI and Q2 journals in the last
25 years.

This chapter uses the concept of citizen e-participation theorized by Saebg
et al. (2008), which understood this process as the ‘use of information and
communication technology (ICT) to engage in public affairs and democratic
processes’. E-participation can be achieved through formal mechanisms such
as in-person geo-mapping exercises (Meng et al., 2023) or apps/web pages
created by government services or third-party enterprises (Prokop and Tepe,
2022). It can also be done through informal channels by collecting data from
citizens’ social media activities to provide information to governments or other
interested entities (Linders, 2012). The outcome of e-participation processes
could be influenced by how population contributions are evaluated and incor-
porated into policy measures. This is particularly important in urban areas,
as city mobility systems often perpetuate and exacerbate social and economic
inequalities among citizens (Sulis and Proietti, 2024).

Extensive studies have been conducted on citizen e-participation in pol-
icy drafting and urban mobility (Simonofski et al., 2021; Coelho et al., 2022;
Robertson, 2023). Nonetheless, there is a relative lack of an approach that
allows for assessing both dimensions under the same theoretical framework.
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Challenges of citizen e-participation in shaping urban mobility policy 127

This chapter aims to fill this gap by bringing citizen e-participation in urban
mobility to the field of democracy studies, by establishing a set of factors that
might harm the democratic goals of citizen e-participation in both a top-down
and a bottom-up perspective, which has not been done before. While urban
studies (Candipan et al., 2021), planning (Aydin et al., 2022) and technology
studies (Dia et al., 2021) have been discussing the topic of ICT introduction
in urban mobility, there is a need to delve deep into the challenges and con-
sequences of e-participation in urban areas from a deliberative democracy
perspective.

The systematic literature review throughout this chapter helps to track and
systematize the different trends in the literature of the field over the first years
of the 21st century (Van Raan, 2014). This saves time and resources for future
studies that aim to connect citizen digital deliberative mechanisms with urban
mobility theories. This systematic literature review is a way to manage the
information on the topic and provide a conceptual analysis of the trends in the
field (Donthu et al., 2021). Through this chapter, one might find the patterns
of challenges to e-participation initiatives based on practical cases and help
to compare the strategies applied in e-participation and conventional partic-
ipation circumstances, as well as to draw policy recommendations to future
cases in similar urban landscapes transitioning to innovative models of city
management.

The chapter starts with a contextualization that traces the origins and
development of citizen e-participation in order to understand how technolog-
ical advancements are shifting towards e-governance models and how it has
impacted upon public policy in urban mobility. Following this section, the
methodology explains how the Web of Science (WoS) search was conducted
via the PRISMA (Page et al., 2021) approach, and how categories for a struc-
tured analysis of the various e-participation bottlenecks present in the scien-
tific literature organized the collected data.

Following that, the chapter outlines strategies for citizen e-participation to
address the key challenges in urban mobility policy, such as conflicts between
citizens and governments, technological issues during the process and the
inclusion of misrepresented population samples. Some of these challenges are
shared with non-ICT participatory practices and processes in urban mobility.
Therefore, this chapter highlights the specificities that these bottlenecks take
in the context of e-participation.

Lastly, the chapter includes policy recommendations and indicates potential
areas for future research in the field of citizen e-participation for urban mobil-
ity from a deliberative democracy perspective. This research systematizes the
challenges to citizen e-participation in urban mobility by organizing them by
clusters based on their similarities, understanding how the level of technol-
ogy and the level of citizen engagement has been evolving, and finding the
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128 Digital transformations

most effective strategies to overcome the challenges to citizen e-participation
in this field. The insights gained from the findings will also help to inform
citizens, stakeholders and politicians about the contextual factors hindering or
supporting the latest citizen e-participation initiatives in urban mobility policy
drafting.

LITERATURE REVIEW
From Public Participation to E-Participation

Citizen participation is widely researched in various academic disciplines,
including urban planning, public policy and environmental studies (Innes and
Booher, 1999; Rowe and Frewer, 2000; Bovaird, 2007). As a conceptual back-
ground, it is critical to acknowledge Arnstein’s (1969) crucial research, which
characterized public participation as a dynamic process that empowers indi-
viduals to engage in decision-making and actively exercise meaningful impact
on policy outcomes.

This approach underscores the critical importance of power relations
between the government and citizens, establishing public involvement to
empower citizens by considering the population’s personal and group interests
(Rijal, 2023). Several researchers have suggested typologies or frameworks
to understand different levels and forms of public engagement (Susskind and
Elliott, 1981; Pretty, 1995; Rocha, 1997; Cardullo and Kitchin, 2019).

Pretty (1995) proposed a citizen participation scale, with tiers ranging from
‘manipulative participation’ to ‘interactive participation and self-mobilisation’,
each indicating increasing degrees of community involvement and impact.
Rowe and Frewer (2000) proposed three degrees of public participation — pas-
sive, consultative and collaborative — each representing a particular citizen’s
role in decision-making processes, which influenced the categorization of
the e-participation initiatives in this chapter. Ringholm et al. (2018) offered a
methodology in a modern environment that incorporates legislative require-
ments as the starting point for analysing participation levels and customizing
the approach to the unique participatory process context. These contextual
proceedings were further developed as determinant factors for the success of
citizen empowerment, or as detrimental reasons to hinder citizen e-participa-
tion in smart contexts (Cardullo and Kitchin, 2019).

This governance strategy must be adaptable, including knowledge-shar-
ing initiatives and building organizational learning skills to meet the unique
demands of citizen e-participation in places aiming for a transition towards a
smart city model (Israilidis et al., 2021). The definition of ‘smart city’ is a con-
tested concept, and it remains unclear (Kitchin, 2022); the interdisciplinarity
of the topic translates into diverse approaches to the same concept (Camero
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and Alba, 2019). Nonetheless, the broader definition of ‘smart city’ was offered
by Fontana (2014), who stated that ‘smart’ within an urban environment pro-
motes interconnectedness between citizens and services through the growth of
ICT applications in a city.

As envisioned in this chapter, a critique that can be posed to this smart
city concept is that a more connected city through ICT does not necessarily
mean development in social capital or city functionalism (Calzada and Cobo,
2015). In this context, the term ‘e-participation’ is frequently used to refer to
the potential of technology to increase public engagement in decision-making
processes, considering the careful analysis that these models require to be able
to push forward the development of fragile cities or social groups (Berntzen
and Johannessen, 2016; Kopackova et al., 2022; Yue and Beta, 2022).

Tracking the Evolution of Citizen E-Participation in Urban Mobility

Since the smart city concept emerged, governments have supported cities’ deci-
sions to move towards a more digitalized urban space (Collins, 2023; Mangnus
et al., 2022). Smart cities hinge on deploying and utilizing information and
communication technologies as instrumental tools to foster sustainable urban
development and enhance residents’ quality of life (Caragliu et al., 2011).

Consequently, urban technology plays a role in leveraging policies built with
the help of e-participation methods (Mufioz and Bolivar, 2021) in large areas
where human, non-human, cultural and economic features coexist and contrib-
ute to building complete urban ecosystems (De Jong et al., 2015; Kontokosta,
2016). One of those areas is urban mobility, where data collection and extrac-
tion methods are growing and can provide a better service based on the popu-
lation’s travel patterns and mobility behaviour (Stojanovic et al., 2016; Sun and
Axhausen, 2016).

The latest widespread methods for e-participation use artificial intelligence
and big data, as these technologies spread all over the public administration
sector in Europe (Wirtz et al., 2019). Some of the most common updates on
e-participation in urban mobility through ICT include sensor placement in
areas with high traffic levels (Leone et al., 2017), tracking of citizens’ smart-
phone data mobility patterns (Chowdhury et al., 2023) and scrapping social
media publications focused on mapping people’s opinions on city travelling
experiences (Yang et al., 2019; Cagney et al., 2020). These methods might
help to understand citizens’ behaviour based on the urban mobility routes in
an ex post dimension; however, all these models turn citizens into passive
data generators (Papyshev and Yarime, 2021). While those methods grow in
importance and provide local governments with large databases, none of these
include the direct opinion of citizens or the role of citizens as co-creators of
policy in urban planning (Sadowski, 2019; Cao and Kang, 2024).
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130 Digital transformations

On the side of the local governments, the methods to select the population
to be engaged in these processes determine which demographics can or cannot
engage (Mariani et al., 2023). The reluctance of citizens to actively partici-
pate in such processes poses challenges in recruiting representative samples
(Temeljotov Salaj et al., 2020; Jowkar et al., 2022; Lim and Yigitcanlar, 2022).
Significantly, the successful implementation of citizen e-participation results
can only be improved if crucial knowledge about the pertinent issue is effec-
tively conveyed to participants (Chen, 2023).

Before delving into the role of citizen e-participation or other stakeholders’
involvement in policy, the governance of urban ecosystems must provide a
knowledge base for its citizens (Shaikh et al., 2021). This knowledge equips
them with the skills to effectively collaborate with urban planners in poli-
cymaking strategies (Macaulay et al., 2022; WHO, 2022). A lack of knowl-
edge sharing throughout this citizen empowerment process could turn citizen
involvement into an artificial mechanism without practical implications result-
ing from their feedback or opinions.

Consequently, evaluating the effectiveness of participatory processes
becomes crucial in understanding how to enhance citizen e-participation in
city initiatives (Castelnovo et al., 2016). Given that the objectives of city e-par-
ticipation extend beyond the mere accumulation of participants and the collec-
tion of individual opinions (Royo and Yetano, 2015), it is crucial to identify
the benefits that citizens and cities derive from these processes, rather than
solely focusing on quantifying their participation (Bouzguenda et al., 2019).
This approach ends with assessing citizens’ present and future needs, ensur-
ing the adoption of technologies, and inspiring a shift towards incentivizing
sustainable and safe behaviours in the urban mobility sector (Przybylowski et
al.,, 2024).

Governing Citizen-Technology Interaction for Successful Civic
Participation

E-governance dynamics have conflictual dynamics regarding the implemen-
tation of citizen-centric services (Zuboff, 2019). On the one hand, there is lit-
erature which supports the application of ICT in urban environments to bring
citizens closer to the centres of decision (Ruhlandt, 2018), while other scholars
see the empowerment of the population through technology as a mechanism
for the neoliberal influence keeping control over the citizens through heavy-
data systems (Shelton and Lodato, 2019; Zuboff, 2019).

This tension between citizens as policymakers and citizens as consumers of
the service is a challenge for any form of e-governance when transitioning to
the modern mode of smart city. Granier and Kudo (2016) found that there was
a tendency for the local government to engage citizens in the decision-making
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Challenges of citizen e-participation in shaping urban mobility policy 131

at both ends of the process in the case of energy consumption. By establishing
the demand and defining the service the citizen takes the role of producer and
as the end-user is the consumer of that same service (Granier and Kudo, 2016).
The citizens become ‘prosumers’, perpetuating market dynamics that can
harm the population and keep the wheel of inequality rolling (Santa, 2022).

The approach of scholars who see the ladder of citizen participation as a
perversion of the local governance system to benefit private interests assumes
that climbing the ladder does not translate in the direction of a more empow-
ered civil society as the traditional models implied (Falanga, 2018; Liang et al.,
2022). Local contexts should be weighed before positioning a mechanism of
public participation in a specific urban environment, due to the possible hazard
of missing contextual information decisive for strengthening the administra-
tion—citizens’ ties (Irazabal, 2017).

By incorporating individuals in decision-making, governments and stake-
holders may better match policies and initiatives with citizens’ demands,
improving governance effectiveness and legitimacy (Munthe-Kaas et al.,
2024). However, the effectiveness of public engagement can be limited by
power imbalances, citizen resources and skill constraints, and insufficient com-
munication between stakeholders (Laurian and Shaw, 2009). Understanding
the many aspects and degrees of assessing public involvement, and identify-
ing variables that permit or impede its efficacy, becomes a critical scientific
contribution (Bishop and Davis, 2002). The interdisciplinarity of the topic
feeds various scientific domains that can be complementary to pushing the
field of citizen e-participation within urban mobility and informing public
policymaking.

METHODOLOGY

The 27 stages of the PRISMA approach (Page et al., 2021) were applied and
can be identified throughout the chapter. Stages were circumstantially merged
and excluded to improve the efficiency of the analysis and adjust it to the
topic, finishing with a total of 11 steps. The starting point was the 960 articles
available after the keyword search (Table 7.1), and the elimination stages are
explained in this section.

The PRISMA 2020 Approach

What is the research question? After identifying this study as a systematic lit-
erature review and explaining the rationale behind the analysis in the previous
sections, the first PRISMA step is to clarify the question which is addressed by
this review: are the main bottlenecks to implementing citizen e-participation
in urban mobility policymaking, and can these bottlenecks be overcome?
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132 Digital transformations

What are the studies included in the analysis? This systematic review inves-
tigates diverse types of studies of e-participation and conventional participa-
tion, to be aware of the similarities and differences between both typologies of
citizen engagement. The articles that constitute the core of the analysis belong
to a wide range of studies and methodologies, from transport efficiency prac-
tical papers to theoretical analyses of public management concepts such as
co-creation. The goal is to include all studies (Q1 and Q2) that mention forms
of citizen e-participation, even if the main subject of those studies is not related
to understanding the complexity of citizen e-participation.

What was the method used to collect the data? The data to reproduce the
systematic literature analyses was collected through the Web of Science (WoS)
database by applying keyword filters. The methodological choices encompass
fine-tuning the keyword selection. This process was made collaboratively
within the Institute of Governance and Public Policy (IGOP) of the Universitat
Autonoma de Barcelona (UAB), further developed during the presentation
of this chapter as a paper at the international conference ‘Towards a New
European Social Contract’; later fine-tuned by members of a transnational
consultancy firm working on the mobility sector and based in Lisbon. Those
keywords were paired as topic filters in the WoS database.

Filters applied utilized a timeline between 1 January 2000 and 1 April 2024,
a period chosen to capture the most recent developments in the field, when
the technology implementation in European cities achieved an unprecedented
implementation level. The keywords were split into two categories: ‘Mobility’
and ‘Citizen E-Participation.’

Keywords in the Mobility category were: Smart Cit* Mobilit* / Urban*
Mobilit* / Urban* Transport* / Smart Cit* Transport* / Technolo* Mobilit* /
Technolo* Transport* / Innovati* Mobilit* / Innovati* Transport™.

Keywords in the Citizen E-Participation category were: Public Participati*
/ E-Participati* / Citizen* / Public Govern* / Consult* / Social Movement* /
Democrac* / Engageme* (Table 7.1).

The starting point was the 960 articles available after the keyword search
(Table 7.1), and this section explains the further exclusion stages until the final
sample of 29 articles was clear.

How was the data screened? Using the 960 articles obtained from the key-
word search, one reviewer (the author of this chapter) assessed each record.
This included eight screening steps, as depicted in Figure 7.1.

Screening steps after the keyword search (the first screening step) gradually
excluded: (1) all the articles that were not journal articles (n = 575); (2) all
articles that were not written in English (n = 500); (3) all duplicated articles
(n = 433); (4) all articles with an out-of-scope title (n = 268); (5) all articles for
which the abstracts did not mention citizen e-participation in urban mobility
(n =99); (6) all articles that were not published in Q1 and Q2 journals (n = 54);
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Source: Own elaboration based on WoS data.

Figure 7.1 Articles’ selection milestones

and (7) after reading the 54 full articles, those that did not have any explicit
reference to bottlenecks in citizen e-participation were also excluded (n = 29).
Table 7A.1 in the Appendix summarizes articles and citations by journal (Q1
and Q2).

How was the accuracy of the selection secured? The author of this chapter
independently screened titles, abstracts and full papers. In case of doubt about
integrating an article in the final sample, a reviewer working in a consulting
firm in the field of EU transport policy worked as a second reviewer to confirm
or dismiss the integration of the papers.

Which outcome categories emerged from the analysis? The data extrac-
tion was made through the rules of PRISMA for single screening (Page et al.,
2021), with the author responsible for finding patterns of citizen e-participation
bottlenecks in the selected full papers. The bottlenecks were split into three
main categories: as per Table 7.2, Table 7.3 and Table 7.4. The categories are
transparency, citizens—government tension, and ICT (information and commu-
nication) barriers (summarized in Figure 7.2).
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Table 7.2

135

Transparency related articles and bottlenecks

Author and title

Case study

Case study/bottlenecks

May et al., 2018

Option generation for policy
measures and packages ...

Mariano et al., 2023

Designing mobility policies
for vulnerable users
employing the living lab
approach ...

Kluge et al., 2024

Digital co-creation in urban
mobility planning ...

Kuokkanen et al., 2020

A proposal for a novel urban
mobility policy ...

Ferreira and Liu, 2023
Social determinants,

motivation, and
communication ...

Savastano et al., 2023

How smart is mobility in
smart cities? ...

Amiens, Dresden,
Ghent, West
Yorkshire, Brno,
Budapest, Krakow,
Timisoara and
Zagreb

Ljubljana and
Maribor

Darmstadt

Lahti

Matosinhos

Milan

konSULT Project

Lack of awareness of the wider
range of policy measures available

Living Labs

There is a risk that living lab
participants belong to specific
categories and do not represent the
entirety of classes of potential users

N/A

Citizens may not perceive an
immediate impact of participation
and opt out from the process

CitiCAP App

Citizens who may perceive the
outcomes of the project as harmful
for their own interests tend to not to
want to collaborate

App Bike4Me

It is fundamental to provide
previous knowledge and adapt
the e-participation method to the
education levels

Multiple Apps

The most frequent users of digital
services are mainly literate
residents in the city under 35 years
old
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Digital transformations

Author and title Case study Case study/bottlenecks
Caputo et al., 2023 N/A Traffic02 (Mobile App
— Videogame)
Rethinking the role of
technology for citizens’ The participants must focus on
engagement and sustainable the policy outcome, keeping
development in smart cities awareness about the possibility
of their participation being
instrumentalized to gather public
support
Ghorbanzadeh et al., 2018 Mersin Interval-AHP Model
Sustainable urban transport Ranking scenarios is unpredictable,
planning considering it is always dependent on the level
different stakeholder groups of knowledge of the citizens
von Wright et al., 2022 Lahti CitiCAP App
Needs must? Fair allocation Almost impossible to achieve a
of personal carbon distributive consensus
allowances in mobility
Nogués et al., 2023 Santander Participatory Q-Methodology
Planning policies for the A generational gap, based on
driverless city ... different priorities, can impact
upon the process to achieve
consensus
Loukopoulos and Scholz, Gothenburg EP Decision Model
2004
Greater public participation does
Sustainable future urban not make the sample adequate
mobility: using ‘area (representativeness, inclusiveness
development negotiations’ and relevance)
Jaspers and Steen, 2021 N/A Mobility Alternative and City

Does co-production lead
to the creation of public
value? ...

Downloaded from https:/
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Streets

Distrust of the government results
in avoidance strategies by the
population
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Author and title Case study Case study/bottlenecks
von Schneidemesser et al., Berlin Website Votes
2020
Lack of heterogeneity;
Re-claiming the overrepresentativeness from males
responsivity gap: the with a higher level of education
co-creation of cycling
policies in Berlin’s mobility
law
Vanoutrive and Huyse, 2023  Flanders Straatvinken / Straat-O-Sfeer
Revisiting modal split as Almost impossible to achieve a
an urban sustainability distributive consensus
indicator using citizen
science
Nikitas et al., 2018 Bristol Focus Groups
Understanding the public The use of technology might
acceptability of road pricing ostracize already fragile social
and the roles of older age, groups
social norms, pro-social
values and trust ...
Kotzebue, 2022 Hamburg Online Survey
Integrated urban transport Web-based activities such as
infrastructure development: crowdsourcing depend on the
The role of digital social digital capacity of the community,
geo-communication ... so the quality of the gathered data
can be low
Franceschini and Marletto, Bari Local Council Assembly
2015
Participants abandoned the
Assessing the benefits project when the results were not
and the shortcomings of acknowledged by the municipality
participation — findings from
a test in Bari (Italy)
Istrate et al., 2023 N/A N/A

Collaborative research for
transitioning to climate-
neutral cities ...

E-participation through novel tools
can make accesss difficult for the
population
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138 Digital transformations

Author and title Case study Case study/bottlenecks

Kyriakidis et al., 2023 Athens Surveys

Evaluating the public Fundamental to build public

acceptance of sustainable acceptance before implementing a

mobility interventions policy

responding to Covid-19 ...

Belli et al., 2020 Parma 3D RTE Parma Information
Management

IoT-enabled smart

sustainable cities: challenges Fundamental to build trust in the

and approaches technology applied

Gatta et al., 2017 N/A Living Labs

Smart urban freight The entities promoting

planning process ... e-participation methods should

previously go through a knowledge
acquisition process regarding the
characteristics of the city and its
inhabitants

Source: Own elaboration based on the PRISMA SLR findings.

What data was extracted? From the final 39 articles, data was collected on:
author, year of publication, title, case study, cities analysed, name of the citizen
e-participation project, and main findings for the field of citizen e-participation.

What were the limitations and bias risks of the analysis? An extensive read-
ing of the full version of the articles and a small-N approach averted the risk
of sample bias. Nonetheless, the keywords selected and the use of the Web
of Science as the only source of the literature review were methodological
choices that might impact upon the final findings of this research. To avoid
these factors from significantly impacting upon the outcome of this chapter,
the sample was limited to Q1 and Q2 journals, which means that it is highly
likely that the selected articles are equally present in all databases (Scopus,
WoS, Google Scholar, and so on). Therefore, using more than one database
would be redundant, as the increased complexity of the duplicated cases would
not make a meaningful contribution to the final findings. The keyword choice
was discussed with scholars and technicians in urban mobility policy and
urban governance to find overarching concepts that could keep the analysis
broad without stepping into other scientific areas distant from the presented
research question.
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Table 7.3 Citizens—government tensions related articles and
bottlenecks
Author and title Case study Case study/bottlenecks
Rogers and Hunt, 2019 Bristol and Workshops
Birmingham
Realising visions for future Different opinions and
cities: an aspirational futures different levels of information
methodology lead to bias and lack of
transparency
Kotzebue, 2022 Hamburg Online Survey
Integrated urban transport One-way communication
infrastructure development: does not allow for an
the role of digital social geo- adequate response and
communication ... transparent discussion
Fernandez-Heredia and Madrid and ConBici
Fernandez-Sanchez, 2020 Seville
Less communication equals
Processes of civic participation in more social movements
the implementation of sustainable
urban mobility systems
Ghorbanzadeh et al., 2018 Mersin Interval-AHP model
Sustainable urban transport Ranking scenarios is
planning considering different unpredictable, it is always
stakeholder groups ... dependent on the level of
knowledge of the citizens
Jaspers and Steen, 2021 N/A Mobility Alternative and City
Streets
Does co-production lead to the
creation of public value? ... The limits of citizens’
expertise require support
from civil servants
Kluge et al., 2024 Darmstadt N/A
Digital co-creation in urban Misinformation leads citizens
mobility planning ... to not perceiving the benefit
of participation
Mariano et al., 2023 Ljubljana and Living Labs
Maribor

Designing mobility policies for
vulnerable users employing the
Living Lab approach ...

via Open Access. This is an of

Difficulties in overcoming
disagreements with limited
information
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140 Digital transformations

Author and title

Case study

Case study/bottlenecks

Kijewska et al., 2021

Proposing a tool for assessing
the level of maturity for the
engagement of urban freight
transport stakeholders ...

Franceschini and Marletto, 2015

Assessing the benefits and the
shortcomings of participation ...

Nikitas et al., 2018

Understanding the public
acceptability of road pricing

and the roles of older age, social
norms, pro-social values and trust
for urban policy-making ...

Kyriakidis et al., 2023

Evaluating the public acceptance
of sustainable mobility
interventions responding to Covid-
19 ...

Morton et al., 2021

Public acceptability towards
low emission zones: the role of
attitudes, norms, emotions, and
trust

Oslo, Stavanger,
Szczecin and
Bydgoszcz

Bari

Bristol

Athens

National Level
(Scotland)

Stakeholders Forum

A historical process of
participatory tradition
helps in engaging multiple
stakeholders

Local Council

The process of participation
can be seen as too complex by
the citizens

Focus Groups
The use of technology might

ostracize already fragile
social groups

Surveys

Crowdsourcing as a solution
to cope with information
mismanagement

Surveys

Perceptions of cost and
procedural fairness benefit
positive attitudes

Source: Own elaboration based on the PRISMA SLR findings.

How was the data systematized? The original list of articles is depicted
in this step, already split by main bottleneck categories (Table 7.2, Table 7.3
and Table 7.4). The same article can be found in more than one category if it
addresses two types of bottlenecks simultaneously.

What was the nature of the studies analysed? From the final selection of 29
articles, 14 were exclusively focused on methods of e-citizen participation in
urban mobility (48 per cent). The rest of the papers focused on cases where
citizen and e-citizen participation were applied, usually focusing more on citi-
zen participation strategies. From the total sample, seven articles (24 per cent)
explored how using an app could help citizen participation in urban mobility
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Table 7.4 ICT Barriers related articles and bottlenecks

Author and title Case study Case study/bottlenecks
Gabrielli et al., 2014 Trento, Helsinki, MatkaHupi
Barcelona and
Design challenges in Milan High battery consumption, citizens
motivating change for often forgot to interact with the app

sustainable urban mobility

Morishita-Steffen et al., Lyon, Munich and 3 Open Source Apps

2021 Vienna
3 dimensions when engaging
Smarter together: with Open Source Apps for
progressing smart data e-participation: privacy policy,
platforms in Lyon, legal context and quality of the
Munich, and Vienna information
Belli et al., 2020 Parma 3D RTE Parma Information
Management
IoT-enabled smart
sustainable cities: Privacy leakage and data interference
challenges and approaches by external attackers (e.g., malicious

data injection, spoofing attacks,
Denial of Service (DoS) attacks, and
Distributed DoS (DDoS) attacks)

Loukopoulos and Scholz,  Gothenburg EP Decision Model
2004

Make sure the e-participation
Sustainable future urban tools suit the demands and level of
mobility: using ‘area education of the population

development negotiations’

Hansson, 2020 Multiple cities in Visual Illustration

Norway
Visual representation in Cars are scaled down in the plans;
urban transport planning: hence, the visual representation
where have all the cars is different from the estimated
gone? outcomes
Fonseca et al., 2021 Barcelona Game4City
Towards smart city The use of a larger number of sensors
governance. Case does not necessarily translate into an
study: improving improvement in the quality of life of
the interpretation of smart city citizens
quantitative traffic
measurement ...

Source: Own elaboration based on the PRISMA SLR findings.
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Source: Own elaboration based on the findings (WoS data).

Figure 7.2 Citizen e-participation bottlenecks categories

management. Five articles (17 per cent) elaborated on the potential of applying
technology ecosystems, such as living labs or innovation projects, for citizen
participation regarding mobility. Two articles tried to comprehend the benefits
or harm produced by online surveys (7 per cent). The other papers outside of
the aforementioned articles were usually focused on providing a theoretical
basis; the subjects were not specific citizen e-participation projects, or had only
more minor mentions of challenges in this field.

What were the challenges of this PRISMA SLR and what are the future
research paths? Merging the topics of citizen e-participation and urban mobil-
ity is challenging as there is not a strong scientific background to provide a
solid theoretical foundation in the field. The collection of articles compiles
very diverse literature and academic areas, which poses some obstacles to
guaranteeing that this study is not missing any pivotal work. A recent article
points to the risk of a single screening analysis within the systematic literature
review, leading to missing up to 13 per cent of relevant studies (Gartlehner et
al., 2020). In the future, looking for the consolidation of this topic and fol-
lowing the recent European Union (EU) directives on deliberative democracy,
the research paths should investigate the variation of citizen e-participation
in the different stages of policymaking, from drafting to implementation and
execution.
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Source: Own elaboration based on the PRISMA SLR (WoS data).
Figure 7.3 Summary of bottlenecks to citizen e-participation in the cate-

gory transparency

RESULTS AND DISCUSSION

All three main categories present both bottom-up and top-down dynamics and
unravel problems related to the samples’ options, the behaviour of the citizens,
and malfunctions with the ICT devices. The thicker arrows correspond to the
particular challenges posed by the use of technology for citizen e-participation
in urban mobility drafting; this represents one of the main findings of this
chapter as it goes beyond traditional participation to identify the new risks
exclusively related to technology introduction in the process (connected by
dotted lines in the illustrative figures), as mentioned by the literature.

TRANSPARENCY
Lack of Information

The first significant finding from our analysis of the literature on citizen
e-participation within urban mobility was the glaring need for more suita-
ble information channels between citizens and politicians when establishing
models and strategies for citizen e-participation. Figure 7.3 illustrates a sum-
mary of bottlenecks to citizen e-participation in the transparency category.
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144 Digital transformations

This chapter follows the systematic literature content, underscoring the critical
challenges related to the communication channels between decision-makers
and citizens in urban mobility (Rogers and Hunt, 2019; Kotzebue, 2022). The
literature highlights the absence of formal communication channels as a cata-
lyst for polarizing opinions among different social groups involved in mobility
policy (Fernandez-Heredia and Fernandez-Sanchez, 2020). The stakeholders
often disagree on crucial smart city decision-making, each pursuing their own
agendas and interests, with unequal access to information (Ghorbanzadeh et
al., 2018).

The lack of structural tools to engage citizens in digital participatory strat-
egies and provide civil society with information on the most pressing mobility
issues undermines the effectiveness of citizen e-participation. To address this,
cities should empower their participation tools by hiring or allocating a public
servant or expert (Jaspers and Steen, 2021) to find the middle ground. This
individual plays a crucial role in clarifying the main urban mobility issues,
drawing scenarios to help citizens understand feasible future policy paths, and
assisting the population in interacting with the specific software used (ibid.).

The public servant works as a trust bridge between citizens and politicians,
helping citizens to overcome their distrust of politicians’ intentions and mak-
ing politicians aware of the increased public value resulting from co-creation
strategies (ibid.). These expert actions balance citizens’ innovative ideas and
demands with practical solutions for the urban environment, often turning dis-
sensus into fruitful social value.

As previously mentioned, the different groups participating in these dynam-
ics usually have different agendas, and it can be hard to define where the lack
of information ends and the pursuit of its incentives starts (Kluge et al., 2024).
Avoiding collaborative failures in this environment of opposite interests turns
the citizens’ short-term, sometimes egoistic, preferences into long-term goals
(Mariano et al., 2023). That is why having a Sustainable Urban Mobility
Plan (SUMP) constructed through participation can effectively integrate the
citizens’ preferences into long-term strategic goals (Fernandez-Heredia and
Fernandez-Sanchez, 2020; Kijewska et al., 2021). Bridging this gap requires
a concerted effort to enhance communication and trust for a sustainable com-
mitment towards more inclusive urban mobility. Citizens’ prior knowledge of
a policy framework (Franceschini and Marletto, 2015) and the support for a
digital options generation model are essential conditions for successful inhab-
itants’ engagement in participatory models (May et al., 2018).

Lack of Trust

Building trust is not just a feature but a cornerstone of a well-developed
model for citizen e-participation. The question is not when trust plays a role
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in policymaking, but how can we ensure that trust is always present in the
process?

This analysis of the main body of literature argues that an early-stage
influence on the policy drafting process can effectively implement a policy
that addresses the citizens’ concerns (Baiocchi and Ganuza, 2020). However,
the citizens tend to become impatient if the results of their demands are not
answered promptly. This results in some of those citizens abandoning their
participation during the process or reducing their level of engagement (Kluge
et al., 2024). The lack of trust in digital systems, leading to a belief that their
contribution will not have any meaningful impact or practical application, is
a concerning trend that hampers effective policy drafting (Jaspers and Steen,
2021).

Citizens’ reluctance to invest time and effort in projects that do not imme-
diately impact upon their livelihoods leads them to engage in avoidance strat-
egies (Kluge et al., 2024) and eventually drop out of the initiatives. In Bari,
there was a similar situation regarding forming the local council with citizens
and environment protection non-governmental organizations (NGOs). In 2015,
there was a Deliberative Participatory Process aimed at listening to the city’s
demands and turning them into valuable insight for establishing an urban
mobility policy that was more environmentally friendly (Franceschini and
Marletto, 2015). The e-participation mechanism was expected to be as simple
as possible and to reach the co-creation stage, allowing for more participants
from different social groups to participate; nonetheless, the project that aimed
at following the co-creation principles ended up not progressing further than
consultation status as the system increased complexity as it scaled the tech
level of e-participation (ibid.).

Despite the efforts of Bari’s local government, the policy document did not
reflect the citizens’ interventions. This lack of consideration for their input
triggers a Polanyian countermovement, eroding trust in direct representation
structures. The resulting trust deficit undermines the credibility of the projects
and hampers transparent and inclusive e-governance (Nikitas et al., 2018).

While tracking functions provide ample big data for policy drafting, stud-
ies have consistently shown that citizen engagement in policy formulation
enhances public acceptance (Kyriakidis et al., 2023) and fosters a positive trust
bond between governments and citizens. However, it is important to note that
technology is not a panacea, and its use should be balanced with other forms
of engagement to ensure a comprehensive approach to contextual factors of
citizen e-participation, paving the way for future programmes (Morton et al.,
2021).
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146 Digital transformations
CITIZENS—-GOVERNMENT TENSIONS
Citizens’ Motivation

Trust in political agents and the perception of effective city management can
serve as powerful catalysts, empowering citizens to actively participate in initi-
atives that require participatory forms of urban policy formulation. Conversely,
a government perceived as distant and a history of ineffective participation ini-
tiatives can lead to disengagement from smart city actions (May et al., 2018). It
is important to acknowledge that citizens may have reservations about specific
citizen e-participation programmes, often due to a perceived lack of usefulness
in events, workshops or apps (Mariano et al., 2023). A summary of bottlenecks
in the citizens—government tensions category is given in Figure 7.4.
Furthermore, certain groups’ resistance to participating in these initiatives
can be attributed to the impact of recent policies on their daily lives (Kluge
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et al., 2024). For instance, individuals who feel that recent policies have dis-
rupted their mobility patterns may be less inclined to participate (Schwanen
et al. 2012). The expectation of being affected by a particular outcome of the
participation action can also undermine people’s willingness to engage. For
example, the shift towards more sustainable urban landscapes, aimed at reduc-
ing emissions and promoting clean transport, may deter individuals heavily
reliant on private vehicles from participating in the initiative (Kuokkanen et
al., 2020).

Moreover, it is widely acknowledged that individuals with higher university
degrees (Ferreira and Liu, 2023) and those under the age of 35 are more likely
to engage in these dynamics involving ICT devices (Savastano et al., 2023).
However, using technology in citizen participation, transforming it into e-par-
ticipation, can potentially decrease the motivation of certain groups, such as
the older population sectors (Caputo et al., 2023). In this context, citizen e-par-
ticipation may yield unexpected outcomes.

The aim is to leverage innovation and technology to facilitate participa-
tion across all civil society sectors, under the paradigm of inclusive cities.
However, some individuals may feel overwhelmed by the complexity of the
technological systems, which can impact upon their motivation to participate
in consultation or co-creation initiatives (Ferreira and Liu, 2023).

The diverse perspectives of social groups on the future of mobility are also
obstacles to implementing these actions in the urban mobility sector. Different
citizens or groups of citizens prioritize different policies, creating a barrier
to motivation emphasized in the literature as the lack of absolute distributive
consensus (Ghorbanzadeh et al., 2018; von Wright et al., 2022). As mentioned,
the agendas are always challenging to coordinate and can generate tensions
when the opinions are far apart. In the Santander case, there was a rising
issue between the younger and older population. In this case, there was a dis-
pute between drafting a policy focused on implementing high-quality public
spaces and active mobility, the stance of the older population, or following the
younger generations’ concerns with social inclusiveness and more automated
mobilities (Nogués et al., 2023).

This tension might make participants feel frustrated and reluctant to con-
tinue advocating for their interests. The presence of an expert and the creation
of scenarios can be instrumental (Loukopoulos and Scholz, 2004; Jaspers and
Steen, 2021). Despite their conflicting views, in some urban settings, consen-
sus was reached through dialogues that complemented the use of technological
tools that effectively addressed the challenges that arose (Nogués et al., 2023).
This underscores the potential for shared ideals based on the city’s long-term
social and environmental sustainability, even in the face of initial discord.
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Inadequate Fit

Government entities are responsible for selecting a sample of participants
adequate to the drafted scenario, ensuring representation for all potentially
affected inhabitants. To uphold the principles of participatory democracy,
the selection of citizens must mirror the overall population, including under-
represented groups (von Schneidemesser et al., 2020). A flawed sample can
undermine citizen participation, leading to outcomes that deviate from the
decision-making goals (Mariano et al., 2023).

The government’s role is to understand the communities that should be
involved, providing a clear framework for citizen e-participation design
(Vanoutrive and Huyse, 2023). This is followed by efforts to disseminate and
mobilize the population (Nikitas et al., 2018; Kotzebue, 2022).

Moreover, this can be particularly hard to manage, as Franceschini and
Marletto (2015) found in their study that even if there is sufficient representa-
tion of all the groups affected by such policies, there must be forms of control
of those initiatives to avoid people with more resources, stronger opinions or
more time available dominating the discussion and often relegating the voices
of marginalized communities to a secondary role. The technological input
should mitigate the opportunities for this hierarchization; nonetheless, these
innovative or digital features must be complemented by in-person participation
actions (Istrate et al., 2023; Kluge et al., 2024); if not, there is a strong possi-
bility that the technology barriers can penalize the older, people experiencing
poverty, and those most in need (Nikitas et al., 2018).

New, entirely technological ways of public engagement through web-based
participatory activities, such as crowdsourcing, have grown in importance
(Kyriakidis et al., 2023). However, these activities are usually associated with
lower participation models on the scales of citizen participation (Kotzebue,
2022). This happens because such methods require homogeneous digital lit-
eracy and internet access (Savastano, 2023). Therefore, local governments
use these systems as a one-way communication feature that does not include
consultation of people’s opinions (Kotzebue, 2022). It is usually done through
metadata of citizens’ daily mobility, avoiding more direct engagement between
inhabitants and decision-makers (Belli et al., 2020). This partially explains
why there is a high level of technological development in the information steps
of the participation and, on average, a low level of innovation in policy co-cre-
ation and consultation.

The last critique regarding the choice of the population to be engaged in cit-
izen e-participation initiatives concerns the emergence of the living labs con-
cept (Mariano et al., 2023). Living labs are real-life environments where new
technologies, services, and systems are tested and evaluated collaboratively
and openly. Some authors look at the existence of cities or areas denominated
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as living labs as examples that may need more efficiency when being trans-
lated to other regions under different circumstances and institutional arrange-
ments (Mariano et al., 2023). The generalization of successful models in such
environments must be taken with a grain of salt because it is often a product of
a particular policy package or population’s contextual circumstances in a spe-
cific city (Gatta et al., 2017). This undermines the potential of policymakers in
other towns or regions to implement similar policies. The scientific findings on
living labs must be restricted to some case studies and not seen as a one-size-
fits-all strategy (Gatta et al., 2017; Mariano et al., 2023).

ICT BARRIERS
System Problems

The challenges in implementing citizen e-participation in urban mobility extend
beyond the dynamics of government—citizen relationships. This includes prob-
lems that might emerge from using systems, software, platforms, apps, online
surveys or similar methods to facilitate citizen participation. These techno-
logical components can introduce errors, mismanagement and system-related
issues that disrupt data collection operations. A summary of bottlenecks to
citizen e-participation in the ICT barriers category is given in Figure 7.5.

We start with the problems related to the durability of the devices’ batter-
ies applied in these initiatives. The programs dedicated to collecting partici-
pant data were reported to have high battery consumption, leading to device
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Figure 7.5 Summary of bottlenecks to citizen e-participation in the cate-
gory ICT barriers
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problems (Gabrielli et al., 2014). For example, in the citizen participation pro-
ject MatkaHupi (ibid.), if the battery ran out in the middle of the citizens’
actions, it was always difficult to collect data on the mobility patterns, which
could impact upon the future engagement and participation of the people
undergoing those situations. Furthermore, it was also diagnosed that people
using smartphone apps for policy consultation or co-creation will likely need
to remember to access the platform regularly (ibid.).

Online data collection can also be related to another damaging factor of
citizens’ private information, which is the vulnerability of these systems to
external attacks. The European Union is tightening data privacy regulations
under the General Data Protection Regulation, a legal framework that rein-
forces strategies to prevent the leakages of personal information (Morishita-
Steffen et al., 2021). This stringent focus on data privacy ensures that citizens’
information is protected, fostering a sense of security and trust in these initia-
tives (Belli et al., 2020).

Firstly, the model of citizen e-participation must be adequate for the tech-
nology available. The local governments or entities running these experiences
should be aware of the risks of citizens’ private information being exposed.
They should choose the model or device that best suits mitigating that risk
and guarantees high levels of software protection (Loukopoulos and Scholz,
2004). Moreover, in cases where that is feasible, a member of the local govern-
ment must be responsible for the project’s data management. This individual
needs to have a decent knowledge of the local, national and European legal
frameworks to reassure the population about the data policy. This member will
also inform the decision-makers about the appropriate procedures to respect
the boundaries of participants’ personal information (Morishita-Steffen et al.,
2021).

In urban mobility, the initiatives that include citizen e-participation are
eager to present the digital models of the cities to have a more direct inter-
action between the citizens and the situation exposed through geo-mapping.
This means that the data is given to the civil society participants as visual rep-
resentations of a street or agglomerate of streets or traffic flows. For the partic-
ipation to be meaningful, this representation must be accurate and reflect the
complexity and nuances of the urban environment, underscoring the impor-
tance of this aspect in urban planning (Hansson, 2020).

Suppose the data lacks an appropriate scale reflecting the significant issues
in a determined area. In that case, the citizens’ participation misses the real
needs of the situation. To illustrate, using sensors is fundamental to collecting
data on urban mobility and making it easier to convert it into a visual rep-
resentation; however, it does not concretely increase the citizens’ quality of
life (ibid.). Doing so suggests an efficient application of the sensors’ data into
a visual representation that captures the complexity of urban mobility so that
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citizens can complement this effort by providing feedback on the geo-mapping
model.

CONCLUSION

This chapter emphasizes the importance of bringing the topic of citizen
e-participation in urban policy settings to the field of democracy studies. The
knowledge base in this field is sparse between scientific areas such as planning
theories, sustainability studies, computational sciences and transport geogra-
phy. However, this triplex interaction between citizens, government and tech-
nology faces technical issues regarding the implementation of e-government
platforms and bottlenecks related to the technicalities of participating in such
projects, based on behavioralist variables and underrepresentation issues.

This literature review sheds light on the relevance of attending regional and
population characteristics when designing an e-governance strategy for citizen
engagement in urban mobility policy. The complexity of the technology to be
applied and the level of participation in the production when drawing up public
policy, depend on the possible outcome of such initiatives. Therefore, a more
advanced system for citizen e-participation will not always result in a better
survey of people’s opinions on urban mobility, and advanced levels of co-cre-
ation are not always the best option for citizen e-participation. The goal is to
adopt a participation system that allows for broad consensus among the social
groups impacted upon by such policies.

The model of direct democracy has its roots in philosophical principles
of social justice (Wampler, 2012); the crucial concern of government enti-
ties should be promoting citizen e-participation as a structure which allows
the more fragile groups of the population to be comfortable in engaging and
expressing their feelings towards the policymaking being discussed.

The application of ICT is one of the most adequate solutions to overcome
this barrier. It offers a way for people to engage in these citizen participation
models without physically moving or gathering with other citizens. This helps
provide a more comfortable arena for people to freely express their demands
regarding public policy that affects their daily lives.

Nonetheless, policymakers must be acquainted with the cost of adaptation,
as civil society requires a learning process to participate effectively with ICT
devices. These gaps can be tackled through the engagement of civil servants
responsible for clarifying the purpose of citizen participation in those circum-
stances and informing the population about the benefits and limits of using
ICT in this context (Bottin and Mazeaud, 2023).

It requires promoting training to build know-how in human resources to
stimulate regular deliberative processes when discussing public policy draft-
ing in urban areas. Citizen e-participation depends on the willingness of the
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population to engage in the process; however, it is still a top-down model highly
dependent on the capacity of governments to create the technological and
social conditions for a suitable design that leads to wide participatory models
representative of the population and social groups’ heterogeneous demands.
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APPENDIX
Table 7A.1 Articles and citations by journal (QI and Q2)
Journal Sum of articles Sum of citations
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Buildings
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Case Studies on Transport Policy
Cities

Computers in Human Behavior
Design Journal

Ecological Economics
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European Transport Research Preview
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IEEE Access

IEEE Intelligent Transportation Systems
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Journal of Transport and Health
Journal of Transport Geography
Journal of Urban Technology
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Proceedings of the Institution of Civil Engineers
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Sensors
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Journal Sum of articles  Sum of citations
Sustainable Cities and Society 2 45

Transport Policy 1

Transportation Research Interdisciplinary 1

Perspectives

Transportation Research Part A — Policy and 2 32

Practice

Urban Science 1 28

Utilities Policy 1 20

Total 54 1123

Source: Own elaboration based on WoS data.
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8. Creation and captivation: analysing
professional agency among teachers
utilizing immersive technology in
SEN education

Martin Smith-Gahrsen

INTRODUCTION

The importance of developing inclusive and equitable teaching—learning cycles
at all educational stages has received increasing attention in recent years. This
is reflected in the Sustainable Development Goals (SDGs) of the European
Agenda 2030, which state in Goal 4 that quality education must ‘[e]nsure inclu-
sive and equitable quality education and promote lifelong learning opportuni-
ties for all” (European Commission, n.d.). Aligning with this goal, immersive
technologies, especially educational approaches based on virtual reality (VR)
and augmented reality (AR), have proven to aid and enhance teaching—learn-
ing processes for children with special education needs (SEN), highlighting
the benefits of flexibility, accessibility, and adaptability (Tekedere and Goker,
2016; Bradley and Newbutt, 2018; Bradley et al., 2019; Santa-Maria et al.,
2021). For children diagnosed with autism spectrum disorder (ASD), a neu-
rodevelopmental disorder characherized by deficits in social interaction and
communication (American Psychiatric Association (APA), 2013), VR-based
educational approaches have shown promising results (SikL4nyi and Tilinger,
2004; Parsons et al., 2006). Early VR studies have pointed to the usefulness of
this technology in the training of behavioural skills, such as rehearsing traf-
fic behaviour (Strickland et al., 1996) or communication skills in diversified
social and public settings (Cobb et al., 2002; Parsons et al., 2004, 2005, 2006;
Mitchell et al., 2007; Tartaro, 2011). Virtual environments have even proven
adequate to train children with ASD in social interaction skills using virtual
peers, i.e., animated characters with whom they can interact and repeatedly
rehearse both verbal and non-verbal interaction skills (Cassell and Bickmore,
2003; Ryokai et al., 2003; Cassell, 2004).

161

Cathrine E. Temte, Jarle Trondal, Alexander Ruser, and Gloria Ziglioli -

om https: .elgaronline.com/ at 07/23/2
ccess. This is an open access work distributed u

\ttribution-NonCommerc

(https://creativecomm:




162 Digital transformations

However, the potential benefits of using immersive technologies to enhance
quality in SEN education remain unrealised on a broad scale for financial,
technical, and personal reasons. Developing 360 or 3D content compatible with
VR and AR-based educational platforms costs more than most public schools
can afford (Jensen and Konradsen, 2018: 1525). This is what has been referred
to as an external or ‘first-order’ barrier to successfully implementing digital
resources. This initial barrier concerns access to digital resources and neces-
sary training and support (Bower et al., 2020; Abedi and Ackah-Jnr, 2023). In
recent years, the lack of available VR and AR-based software for educational
use has been somewhat resolved, as shown in Valero-Franco and Berns’s study
outlining ten available end-user development (EUD) tools suitable for creat-
ing VR content for education (Valero-Franco and Berns, 2024). However, cost
and training issues prevail as perceived barriers when implementing immer-
sive technologies in educational settings (Gal et al., 2019; Magomadov, 2020).
Another threat to a fruitful adoption of digital resources in education has
been referred to as a ‘second-order’ barrier, involving internal barriers such
as ‘teacher confidence, perceived value of technology and perceptions about
how students learn’ (Bower et al., 2020; Ertmer et al., 2012). Perceptions like
these have proven especially effective at impeding transformative changes in
educational approaches, as inherent frames of reference and habits of mind
may distort the didactic potentials of innovative technologies (Blundell et al.,
2020). In addition to the first two barriers, a ‘third-order’ hindrance to effi-
cacious employment of digital resources relates to the degree to which teach-
ers become designers with technology in education, thereby transcending the
mere application of accessible technology. Becoming a designer with technol-
ogy involves orchestrating the relationship between content knowledge, learn-
ing objectives, and learners’ needs (Bower et al., 2020; Tsai and Chai, 2012;
Laurillard et al., 2018; Mishra and Henriksen, 2018).

Recent studies highlight a need to bridge the gap between the potential
affordances of innovative technologies and their actual use, not least when
it comes to immersive technologies applied to SEN education (Bower et al.,
2020; Gal et al., 2019). Checa-Domene et al. explicitly call for teacher-training
programmes that explore the ‘attitude and training of teachers in training and
in practice in the face of these new resources’ (Checa-Domene et al., 2024:
724) to determine whether further educational policies regarding teacher edu-
cation are needed.

This chapter analyses to what extent the threefold barriers to viable imple-
mentation of VR and AR technologies in education came into play during a
postgraduate teacher-training unit at the University of Agder in Kristiansand,
Norway in 2023. The unit is part of an advanced training course in special edu-
cation for in-service teachers focusing on universal design elements and tech-
nological innovations, with the last part of the course offering training in the
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creation of VR- and AR-based teaching resources. As part of the 2023 delivery
of the unit, teachers developed a digital product using the VR- and AR-based
program CoSpaces Edu (now known as Delightex Edu) and set up a product
trial involving selected SEN students at their home schools. Subsequently, the
teachers wrote reflection papers assessing the responses of their SEN students,
their learning cycle during creation and trial periods, and their projections
of the perceived educational value of immersive teaching practices using this
program. The following research questions are asked:

*  How do the SEN students respond to didactical approaches that include
virtual scenes made with CoSpaces Edu (RQI)?

*  How do the teachers describe their learning processes as they develop
virtual and immersive learning resources with CoSpaces Edu (RQ2)?

*  What are the perceived educational outcomes of immersive learning with
CoSpaces Edu, according to the teachers (RQ3)?

The reflection papers (N = 41) are analysed thematically, and the findings are
then aligned with the theories of human and professional agency (Emirbayer
and Mische, 1998; Toom et al., 2021; Hinostroza-Paredes, 2020). The follow-
ing sections explore this theoretical framework further.

PROFESSIONAL TEACHER AGENCY

If a viable interplay between human actors and digital technology is to be
attained, the first, second, and third-order barriers to digital implementation
must be overcome. This places human agency — and in an educational context,
professional teacher agency — at the centre of attention. Human agency can
be defined as ‘the capacity of human beings to shape circumstances in which
they live’ (Aagaard and Lund, 2020: 7), placing it in contradiction to exis-
tential concepts such as determinism, fatalism, or apathy, where the human
actor is disempowered. Human agency is neither executed nor developed in
a vacuum. Instead, it is a ‘contextually enacted way of being in the world,
mediated by psychological and technical tools, such as language or computers’
(Hinostroza-Paredes, 2020: 3). The way in which humans — and more specif-
ically, professional teachers — can deploy their agency amidst this plethora of
cultural tools is at the centre of interest. Hinostroza-Paredes therefore calls for
research identifying how digital technology influences teacher agency, thus
contributing to ‘a better understanding of the possibilities for enhancing ...
creativity and innovation within professional spaces in rapid digital transfor-
mation’ (Hinostroza-Paredes, 2020: 19).
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According to the influential agency theorists Emirbayer and Mische, human
agency can be understood as ‘a temporally embedded process of social engage-
ment, informed by the past (in its habitual aspect), but also oriented toward the
future (as a capacity to imagine alternative possibilities) and toward the present
(as a capacity to contextualize past habits and future projects within the contin-
gencies of the moment)’ (Emirbayer and Mische, 1998: 963). More specifically,
Emirbayer and Mische (1998: 971) understand human agency as an overlap-
ping and threefold process (‘a chordal triad”) encompassing: (1) the iterational
dimension, involving past experiences and ‘the selective reactivation of past
patterns of thought and action as routinely incorporated in practical activity’;
(2) the practical-evaluative dimension, implying the capacity to ‘make practi-
cal and normative judgments ... in response to emerging demands, dilemmas,
and ambiguities of presently evolving situations’ emphasizing personal judge-
ment and situational awareness; and (3) the projective dimension, focusing on
projectivity as an imaginative generation of ‘future trajectories of action’.

These three temporal dimensions of agency will always exist concurrently
with the agent. However, depending on the context, one will dominate, deter-
mining whether the mental references within which the individual operates
are transformed or reproduced (Hinostroza-Paredes, 2020: 3; Emirbayer and
Mische, 1998).

When it comes to professional teacher agency, Toom et al. define this as a
‘core capability in the sense that it offers a key for active and skillful learn-
ing’ (Toom et al., 2021: 2), thereby linking agency to a teacher’s ability both
to learn and to ‘promote students’ and colleagues’ learning, as well as inno-
vate and promote change in schools’ (ibid.; Saariaho et al., 2016). Professional
teacher agency is thereby understood as both internal capacities involving
‘cognitive, motivational, and attitudinal resources’ as well as capabilities
‘needed for intentional and accountable orchestration of learning in a vari-
ety of contexts’ (Toom et al. 2021: 3). To enhance their professional agency,
teachers must be actively involved in the planning, execution, and evaluation
of teaching and experience varied opportunities for participation, contribution,
and constructive collaboration with students and peers (Madigan and Kim,
2021: 5-6). Moreover, studies show that challenging teachers and providing
them with opportunities to experience transformative practices in learning and
teaching is imperative to foster their professional agency (Ketelaar et al., 2012;
Heikkild et al., 2012). Enhancing a teacher’s professional agency may result
in decreased stress, and openness to innovative ideas relevant to the current
debates on teacher attrition (Madigan, 2021) and creating resilience (Davis
and Borden, 2025).

Merging the above-mentioned definitions of agency, teachers’ professional
agency emerges as an ‘interplay of individual capacities and social, material,
and temporal environments’ (Priestley et al., 2015). Figure 8.1 illustrates this
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Figure 8.1 Professional teacher agency

process, depicting agency as temporal waves referring to iterational, practi-
cal-evaluative and projected dimensions of agency, aligned with the threefold
barriers to implementation of digital technology.

The three dimensions of agency were put at stake in this study, as the in-ser-
vice teachers were challenged to design didactical approaches using immersive
technology for their SEN students. However, the teachers’ iterational dimen-
sion lacked experiences connected to the technical development of virtual
scenes. Some teachers had previously designed social stories, but most were
unfamiliar with this practice. This lack of previous experience is illustrated
using striped waves in Figure 8.1. All teachers had established teacher—student
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relations with their SEN students, which gave them valuable insights into their
special education needs, challenges, and diagnoses. The teachers then had
to use their personal judgement to create suitable virtual scenarios for their
SEN students and execute situational awareness while testing their products in
practice. They subsequently wrote about future possibilities for using immer-
sive technologies in SEN education. Entangled with the complexity of techno-
logical barriers (first-order), previous habits of mind (second-order), and the
challenges of educational design (third-order), they executed their professional
agency as they explored new didactical approaches with immersive technology.

RESEARCH CONTEXT

To create their immersive products, the teachers utilised the CoSpaces Edu
application. This application allows for the creation of virtual scenes, using
either a panoramic (360-degree) photo as a background or one of the 3D back-
ground environments available in the app. The scenes can be made dynamic
by adding animated 3D figures, visual 3D objects, recorded voices, and inter-
active quizzes. The application has been positively assessed for its user-friend-
liness, offering accessibility for students of different age groups and skill
levels (Valero-Franco and Berns, 2024). CoSpaces Edu has also been recog-
nised for its versatility, allowing for the creation of virtual environments that
can be aligned with individualised learning needs, and potentially facilitating
creative learning processes (Valero-Franco and Berns, 2024). The pro-version
of the application, allowing access to all the animating and virtual features,
is considered affordable for a public school budget. Figure 8.2 and Figure 8.3
show screenshots from a 2D versions of CoSpaces Edu scenes.

The teachers were assigned to create social stories modelling how to behave
or react in diversified settings, intending to develop a sense of psychological
predictability and provide extended social scripts for SEN students (Nyheim
et al., 2023). They could also create virtual spaces that could be utilised for
preparation or introduction to group activities, for concept training, or as prepa-
ration for field trips or other social activities outside the classroom. All teach-
ers used 3D figures as virtual peers interacting in their stories and employed
code-blocking features in the application to move and animate the figures.
Table 8.1 illustrates the various themes employed in the virtual products.

Previous studies have shown that using the CoSpaces application in edu-
cational settings may lead to a higher sense of perceived challenge and
achievement and enhance students’ sense of accomplishment (Khattib and
Alt, 2024). However, in Khattib and Alt’s study, the participating students did
not develop the virtual product but instead employed a virtual game that pro-
fessional educators had made in advance. The same strategy was applied in
Valero-Franco and Berns’s study, where CoSpaces was successfully integrated

Cathrine E. Temte, Jarle Trondal, Alexander Ruser, and

Downloaded from https:. com/ at 07/23/2

rk distributed under the Creative

es 4.0 Internatione



Creation and captivation: analysing professional agency among teachers 167

Figure 8.2 A screenshot from a 2D version of a CoSpacesEdu scene
showing a social situation with a girl approaching two fellow
pupils, asking, ‘Hi, is it okay that I sit down with you?’

into a pre-service teacher education program to train and rehearse language
concepts in foreign language learning (FLL) (Valero-Franco and Berns,
2024). According to Valero-Franco and Berns, the intent was to ‘encourage
other teachers to integrate EUD tools [end-user development tools, such as
CoSpaces] into their teaching practices and to create their own VR content/
environments’ (Valero-Franco and Berns, 2024: 168). However, this study, like
Khattib and Alt’s, did not actively engage the pre-service teachers in creating
virtual scenes. They remained on the consumer’s side of the application; there-
fore, and the third-order barrier, involving the teachers in the creative process
of designing virtual scenes, was unchallenged. The question remains whether
the same results prevail if previously untrained in-service teachers are chal-
lenged to develop subject and student-specific virtual scenes. This question is
explored further below.
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Dette er nok bare en
misforstaelse, Thomas misforsto
beskjeden.

Figure 8.3 A screenshot from a 2D version of a CoSpacesEdu scene
showing a social situation where the teacher says, ‘This is
probably just a misunderstanding. Thomas misunderstood the
message.’

EMPLOYING ACTION RESEARCH METHODOLOGY AND
THEMATIC ANALYSIS

The study is grounded in the principles of action research, challenging estab-
lished approaches and routines and exploring innovative ways to improve
human lives. Action research even invites people across society to collaborate
and create viable trajectories of action to positively impact their way of life
(Ness and von Heimburg, 2021: 19). In this study, professionals from various
educational levels have collaborated to develop and assess innovative didactic
practices, thereby blurring the conventional boundaries between researchers
and participants (Marshall and Rossman, 2011: 23).

The teachers first received two lectures on research findings on the didac-
tical use of immersive technologies. Next, they were then given time on cam-
pus (90 minutes) to start developing their social and virtual stories using the
CoSpaces Edu application. Each teacher was given access to the pro-version of
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Table 8.1

Employed themes in the virtual products

Content

Themes

Social stories

Social stories

Social stories

Social stories

Social stories
Social stories

Social stories

Social stories
Social stories
Social stories

Social stories

Social stories

Social stories

Social stories

Social stories

Social stories

Social stories

Social stories
Social stories
Social stories
Social stories

Social stories

Social stories
Social stories
Social stories

Social stories

Modelling social situations in the school yard

Practicing social alternatives for how to behave when
accepted or rejected

Modelling social behaviour in the school yard

Modelling social situations involving substitute
teachers in the classroom

Practicing general social skills
Rehearsing social skills for playing a board game

Practicing behaviour to achieve social contact in the
schoolyard

Rehearsing a social situation in the school yard
Virtually experiencing meeting with a new class
Modelling social behaviour for inviting others to play

Rehearsing social behaviour in class and in the school
yard

Practicing how to behave when meeting a dog (of
which the student is afraid)

Rehearsing social situations at school

Interactive scene about using a helmet when riding a
bicycle

Preparing for participation and discussion in whole
class

Scenes to create predictability before a field trip

Scenes simulating transitions during whole-class
activities

Scenes preparing for a day of physical exercises
Preparation before a field trip to create predictability
Simulating and rehearsing oral presentations

Scenes used to prepare for a field trip

Preparation for reasonable behaviour in traffic
situations

Rehearsing an ethical choice situation
Preparing for transitions at school
Rehearsing situations that demand social initiative

Preparing for a cycle excursion
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Content Themes

Social stories Modelling ethical choice situations connected with
inclusion and outsiderness

Social stories Rehearsing traffic behaviour

Social stories Rehearsing social behaviour in the schoolyard

Social stories Practicing different ways of connecting with other
children during play

Social stories Preparing for a visit to the local zoo

Social stories Rehearsing social behaviour in the schoolyard

Content-specific themes Introduction to a conversation in religious education

Content-specific themes Introduction to a new theme and practice in reading

Content-specific themes Introducing concepts in natural science

Content-specific themes Rehearsing basic concepts in natural science

Content-specific themes Practicing elementary math tasks

Content-specific themes Introducing naturalism as a literary epoch in
Norwegian

Content-specific themes Introducing German glossary

Content-specific themes Rehearsing concepts related to the seasons of the year

the application, thereby unlocking all the code-blocking features. They were
even provided with compatible CardBoard goggles, often considered the sim-
plest version of a head-mounted display (HMD). These VR goggles enabled
trials utilising the 360 features of the virtual scenes. The teachers completed
the scenes at home before testing their virtual products with their SEN stu-
dents. The trial group of students had various special education needs, but due
to privacy concerns, their diagnostic specifics are not displayed in this chapter.
The trials were completed within one month after the campus sessions. Finally,
the teachers reviewed their teaching and learning processes and assessed their
trials by writing reflection papers, which they turned in via the University’s
Learning Management System as written course assignments. The questions
that the teachers answered for the assignment correspond with the research
questions posed in this study. Forty-one out of 67 teachers consented to partic-
ipate in the study, allowing their reflection papers to be analysed qualitatively.
The data collection was approved by the Norwegian Directorate for Higher
Education and Skills.

Following the guidelines of thematic analysis (Braun and Clarke, 2006),
an inductive approach to the data was employed, identifying recurring codes
and themes in the reflection papers. NViVo, a qualitative data analysis soft-
ware, was used to ease and enhance the coding process. The reflection papers
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Creation and captivation: analysing professional agency among teachers 171

were first coded semantically, to employ the teachers’ explicit perceptions of
the challenges and benefits of utilising this technology as a basis for analy-
sis. A realist or essentialist approach was taken at this stage, as the teachers’
experiences and motivations were interpreted ‘straightforwardly’, assuming
a ‘unidirectional relationship ... between meaning and experience and lan-
guage’ (Braun and Clarke, 2006: 85). The results of this inductive analysis are
presented below, including the number of data references associated with each
theme is reported. A reference denotes a specific statement or line of thought
in the data that was coded as part of a given theme. Finally, the findings are
discussed in light of the conceptual lenses of teacher agency and first-, second-,
and third-order barriers to digital technology implementation.

RESULTS

The thematic analysis of the 41 reflection papers unfolded a threefold divide,
corresponding to the three research questions. First, an overview of themes
deriving from the SEN students’ responses, as perceived by their teachers, is
presented (RQI). Second, central themes pertaining to the in-service teach-
ers’ perceived learning processes are outlined (RQ2). Third, the analysis
of the teachers’ projections of potential educational outcomes of didactical
approaches using CoSpaces Edu is described (RQ3).

An Account of SEN Students’ Perceived Responses

Four themes emerged from the thematic analysis of the in-service teachers’
perceptions of student responses. These are conceptualised as ‘excitement’,
‘dialogue starter’, ‘subject goal fulfilled’, and ‘technical or physical strain’.

Excitement

I noticed that the student found it very exciting to test the virtual product,
and it became an amusing approach to a theme the student usually does not
like. [my translation] (in-service teacher)

The most prominent theme emerging from the teachers’ accounts of student
responses is ‘excitement’. 34 references in the data correspond to this theme.
Being immersed in a visual approach to a social story appealed to most SEN
students. As they navigated visually through the virtual scenes, they attained
knowledge exploratively, which had a motivational effect, easing the approach
to content knowledge that the students usually disliked. Interacting with 3D
figures, quizzes, sounds, and voiceovers made learning more accessible. It
seemed to be a more playful and captivating approach to learning. Several stu-
dents who usually struggled to concentrate could now focus more actively on
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172 Digital transformations

the content knowledge displayed. Some teachers noted that the SEN students
did not want to stop interacting with the virtual tours when it was time to move
on to other activities.

Dialogue starter

We had a nice dialogue afterwards, where we could talk about situations
that may occur in ‘real life’ connecting to the virtual experience that he had
had. [my translation] (in-service teacher)

Many in-service teachers reported that their virtual products served as dia-
logue starters, easing the transition from acquiring the subject content to a
subsequent discussion. In the data, 13 references correspond to this theme.
As the virtual social stories simulated scenarios that may occur in real life,
some teachers reported that conversations about similar everyday situations
became easier, enabling peaceful and valuable dialogues about social situa-
tions that would typically be difficult to discuss. One teacher reported that
a conversation initiated by virtual scenes paved the way for greater student
ownership of the subject, empowering the student to participate in subsequent
class discussions.

Subject goal fulfilled

Having used the VR goggles ... the student was prepared for the lesson in
class and participated actively. The student had a sense of self-efficacy and
made several appropriate contributions to the class discussion. [my translation]
(in-service teacher)

As the virtual scenes aimed to model situations and behaviour that would help
the SEN students achieve a broader repertoire of social skills, a crucial point
would be to which degree this didactical approach succeeded. 14 references
from the in-service teachers’ reflection notes are subsumed under ‘subject goal
fulfilled’. The teachers who used the virtual product to prepare their students
for field trips or ‘alternating school days’, involving physical and didactical
deviations from predictable daily routines, reported that the virtual scenes
relieved the students, ensuring greater predictability and producing feelings of
safety and calmness. The visual dominance of the 360 scenes even helped the
students recall and discuss subject content, in situations in which they might
typically struggle with reading written instructions.

Technical or physical strain

The student had trouble using his finger [to interact with the scenes]. He
probably would have benefitted from using other VR goggles than these. [my
translation] (in-service teacher)
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Creation and captivation: analysing professional agency among teachers 173

The data includes 12 references to various technical challenges that arose when
the virtual worlds were explored. These concern either deficiencies in how the
virtual scenes were constructed or difficulties in handling the technical equip-
ment. The immersion into virtual worlds, encapsulated in a head-mounted
display (HMD), can be an overwhelming experience, even though the HMD
in this case was just a smartphone embedded in CardBoard goggles. This
visual dominance can distract students from verbal instructions, as previously
shown (Smith-Gahrsen and Beckmann, 2024). To avoid such distractions, the
CoSpaces Edu application allows for the integration of various forms of texual
content. However, the in-service teachers realised that these text messages had
to remain visible for a long enough time to be readable and preferably appear
simultaneously with audible voiceovers. Other teachers found that the voice-
overs were sufficient to convey understanding, as too many text messages led
to mental overload for some SEN students, especially those with reading dif-
ficulties. Some of the teachers found it time-consuming and difficult to under-
stand and use the application’s animating or coding features and settled for
less technically complex versions of their social stories. Further, the relatively
low-cost VR equipment provided only low levels of immersion for some stu-
dents, as the scenes appeared pixelated. As some students had had experiences
with more advanced VR systems before, offering higher levels of immersion
and interaction, they were not impressed with the 3D graphics embedded in
the CoSpaces Edu application. Using a CardBoard goggle to interect with the
the scenes even proved difficult for some students as this meant placing a fin-
ger on the smartphone screen while wearing the HMD. Some SEN students
even reported physical discomfort during the virtual tours, feeling nauseated
and dizzy. This was typically resolved by taking breaks or sitting down while
wearing the HMD. Some chose to replace the HMD with a smartphone or
tablet as they continued to watch the scenes.

In-Service Teachers’ Learning Processes

The analysis pertaining to the second research question (RQ2) explores how
the teachers describe their learning processes as they developed the immersive
learning resources. The analysis reveals three main themes: ‘inexperience’,
‘self-efficacy’, and ‘the value of socio-constructive approaches’.

Inexperience

None of the 41 participating teachers had any experience in developing vir-
tual scenes or facilitating didactic approaches with VR or AR-based digital
resources before the course. A few had experience using digital coding or
making analogue social stories. This general inexperience made the teach-
ers feel insecure, and many of them wavered emotionally at the prospect of
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creating virtual products on their own. 34 references correspond to the theme
‘inexperience’ in the data. Describing this unfamiliarity both with the technol-
ogy and the didactical method, most teachers felt overwhelmed and frustrated.
They were challenged, not only by having to develop digital products utilizing
VR technology, but also by the scarcity of time and perceived lack of rele-
vance: ‘It is possible to do this at my school? Will I gain sufficient competence
to feel secure enough to do this as part of my teaching? What about the time
aspect?’ Several teachers mentioned these questions, along with a perceived
resistance against changing one’s habits of mind regarding teaching methods.
Many teachers were therefore negatively disposed to completing the compul-
sory task of making virtual products before they started their work.

Self-efficacy

Despite their initial resistance and perceptions of inadequacy, most teachers
reported that the process of exploration, creation, and cooperation in develop-
ing the virtual products resulted in feelings of self-efficacy, motivation, and
pride. Creating products that led to didactic innovation and excitement among
their SEN students increased their confidence. The reflection papers contain
33 references to this theme. Most of these references point to the value of
being in a process of trial and error, thereby being able to identify with stu-
dents who experience such learning processes every day: ‘I got insight into
the life worlds of many students, and how they may experience their everyday
life at school. I had the courage to start experimenting, even though I did not
have a specific plan or knowledge about the digital program. By doing this
I developed new knowledge.” Several teachers reported reaching a ‘zone-of-
flow’ (Csikszentmihalyi, 1990, in Skaug et al., 2020) once the first barriers of
personal resistance and technical strain were overcome.

The value of socio-constructive approaches

Several of the teachers who reported anxiety and pessimism about making
virtual products changed their minds after participating in the lessons on cam-
pus. During these lessons, they received an overview of the didactic potential
of using VR resources, along with time to rehearse practical and technical
skills as they experimented with the program. In twelve references, the in-ser-
vice teachers explicitly state that peer cooperation and guidance helped them
accomplish the task. Additionally, various statements point to the necessity
of individual experimentation, and in 15 references the motivational joys
connected with creating and designing virtual products are mentioned. One
teacher maintained, ‘It was exciting and a little complicated to make virtual
worlds that include interactive experiences. When I first came to understand
the program, it gave me inspiration and opportunities of creative development
that I haven’t experienced as a teacher before.’
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Perceived Educational Outcomes

Analysing the data with regard to the last research question (RQ3), which
concerns the teachers’ perceptions of the potential educational outcomes of
the implementation of the immersive learning resource, a cluster of themes
emerge. These include ‘visual and auditive support’ (34 references), ‘accessing
the inaccessible’ (30 references), ‘cooperation and creation’ (22 references),
‘motivation and engagement’ (20 references), and ‘adaptive education’ (18 ref-
erences). Regarding perceived challenges, a central theme is labelled ‘time and
cost” (30 references).

Visual and auditive support

Most teachers pointed to the advantage of using immersive virtual scenes like
those available in CoSpaces Edu to visualise key concepts, situations or places.
Many SEN students, especially those who have difficulties with reading or
writing, benefit from compensating learning situations that let them use sev-
eral bodily senses, including visual and auditive ways of attaining knowledge.
The teachers noted that using immersive products in teaching may increase
cognitive capacity and thereby ease potential knowledge-building processes.
Visualising social situations or objects helped the SEN students to acquire a
more concrete understanding of abstract concepts, leading to higher levels of
motivation and concentration. Many teachers reported that their SEN students,
ordinarily prone to mental and physical distractions, could retain their atten-
tion for more extended periods using HMD goggles, which blocked out other
interferences and let them interact undisturbed with immersive content.

Accessing the inaccessible

Many teachers observed that immersive scenes allowed the SEN students to
access the inaccessible — that is, they facilitated a feeling of being present in
situations or at places that would otherwise be too costly or unethical to visit.
They mentioned the opportunity to prepare emotionally insecure SEN stu-
dents for field trips by capturing 360 photos of the physical sites and making
these available as immersive scenes in the CoSpacesEdu application, creating
predictability. Several also pointed to the opportunity to rehearse social situa-
tions such as navigating traffic or approaching other students in the schoolyard
or in the classroom. They noted that practicing social skills in a safe environ-
ment, using simulated VR scenes, may increase students’ perceived security
in social situations in real life. Reviewing places or situations in VR allows for
an adaptive, and potentially slower, approach to social learning, as scenes may
be watched multiple times, offering shared spaces of reflection and alternating
perspectives. The scenes even allow for embodied experiences of bullying or
social exclusion.
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Cooperation and creation

While testing their virtual products with the SEN students, many of the in-ser-
vice teachers observed that the program would be well suited even for whole
class use. Students could design virtual products themselves, which would
enrich the didactical toolbox with a creative and immersive way of presenting
knowledge. The teachers emphasised that the intuitive and potentially generic
features of the application are suitable for inclusive classroom teaching, offer-
ing multiple ways of differentiating the content created, and thereby strength-
ening student cooperation and engagement as they experiment with using an
algorithmic approach to learning.

Motivation and engagement

Several teachers reported that experiencing immersive scenes may increase
perceptions of self-efficacy among SEN students. This is associated with the
visual and auditive support described previously, which makes the subject con-
tent more accessible, as well as with the affordance of interactiveness of the
scenes, which enables the SEN students to respond to animated 3D objects or
answer quiz questions, and receive immediate, encouraging feedback in the
form of cheering, clapping, or other visual affirmations. The potential prox-
imity to the simulated social situations is also highlighted, as these offered the
SEN students opportunities for experiential rather than theoretical or deduc-
tive approaches to learning. The teachers also emphasised bridging the divide
between leisure and school-based activities as a benefit of immersive and vir-
tual ways of learning.

Adaptive education

Utilizing immersive VR and AR-based educational resources can also facili-
tate adaptive learning processes. The CoSpaces Edu application allows teach-
ers to create content that suits the individual needs of SEN students, as the
code-blocking features open limitless ways of designing virtual scenes, stories
and situations. The teachers regarded this as a benefit, stressing that confin-
ing each student in HMD goggles enables invisible differentiation of content
knowledge, leaving other students out of the individually adapted virtual
worlds. The opportunity to isolate scenes or situations that address specific
special education needs, such as the need for predictability and the rehearsal
of social skills, was even stressed as a vital advantage.

Time and cost

Many in-service teachers described the process of developing the virtual
worlds as very time-consuming, thus representing a challenge to the feasibility
of a VR and AR-based approach to teaching. Given the load of administrative,
pedagogical, and social tasks that the average teacher must accomplish daily,
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they found the process of utilising immersive technologies as demanding in
terms of time and effort. Yet some of them realised that once the initial and
most time-consuming tasks involved in making the virtual scenes had been
completed, the block-coding and creation of the virtual scenes released crea-
tive energies not commonly utilised in their everyday teaching practice. The
value of reuse, having developed a virtual product, is almost infinite, some
of them argued. Many of the teachers even maintained that they could easily
imagine facilitating didactical approaches with immersive resources if the stu-
dents themselves were the designers. However, this would require schools to
allow for necessary disbursements for hardware equipment and software, and
most of the teachers were sceptical as to whether this would ever be priori-
tised by their school administrations. Consequently, the potential of didactical
approaches with immersive technologies remains uncertain for the foreseeable
future.

DISCUSSION

The findings show that most of the SEN students responded with excitement
to the virtual scenes their teachers created, and the playful and explorative
immersion in social stories was an appealing and effective way of enhancing
perceptions of security and predictability for many of them. This confirms that
many of the participating teachers succeeded in overcoming the first-, second-
and third-order barriers to implementing of immersive technology. Although
their iterational dimension of agency lacked experiences connected to use of
immersive technologies, they managed to use their practical and evaluative
agency to create transformative didactical approaches, widening their projec-
tive agency as they anticipated a range of future trajectories of learning. This
finding suggest that bridging the gap between the reported benefits of educa-
tional use of immersive technologies and actual practice is feasible. Creating
innovative teaching—learning cycles with immersive technologies that lead
to flexible, accessible, and adaptable learning trajectories for SEN students
(Tekedere and Goker, 2016; Bradley and Newbutt, 2018; Bradley et al., 2019;
Santa-Marfa et al., 2021) is not beyond reach, even for inexperienced teachers.
Whereas previous studies have found that didactic approaches with CoSpaces
Edu may meet individualised learning needs, facilitate creative learning pro-
cesses (Valero-Franco and Berns, 2024), and lead to perceived challenge and
personal achievement (Khattib and Alt, 2024), this study shows that these edu-
cational outcomes are achievable even when teachers with no pre-training are
the designers.

Toom et al. (2021) identified a conceptual link between professional teacher
agency and the capability to promote innovative learning paths, and this study
has shown that developing teacher agency is essential to the feasibility of
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immersive teaching pracices. Participating in assignments like those orches-
trated in this study may enhance a teacher’s professional agency to promote
active and skillful learning, as well as to innovate and instigate educational
transformation in schools. Almost every teacher who initially experienced
uncertainty or perceived the project as inadequate changed their views once
their virtual stories proved effective in meeting their students’ educational
needs. This suggests that developing teacher agency is inherently linked to
the intentional orchestration of learning activities, through which cognitive,
motivational, and attitudinal capacities are cultivated via participation, con-
tribution and constructive collaboration, in line with the propositions of Toom
et al. (2021).

The process of designing personalised learning resources triggered the
teachers’ practical-evaluative agency both as they designed social stories
adaptable to the special education needs of their students and as they facil-
itated the dialogues that followed the exploration of the virtual scenes. The
teachers successfully overcame the third-order design barrier as their imag-
inative agency allowed them to create stories that promoted engagement and
opened spaces for dialogues. However, the data material even indicates that
some teachers only partially succeeded in designing social stories that engaged
their SEN students. Some referred to struggles utilising the code-blocking or
animating features in the application, resulting in social stories that were either
too simplistic or unrealistic to trigger feelings of immersion or identification.
Nonetheless, it is worth noting that the special education needs of the stu-
dents conceivably could have been adressed through a range of educational
approaches other than creating virtual social stories. The mere act of design-
ing a personalised learning resource for a SEN student may, in and of itself,
yield positive effects, regardless of the actual quality of the intervention. Yet
the findings in this study suggest that when previously inexperienced teach-
ers create immersive content, student engagement, participation, and personal
fulfilment may emerge in ways unforeseen by the teachers and not previously
accounted for research literature.

Finally, the analysis shows that the process of developing and testing
immersive learning resources triggered the teachers’ projective dimension of
human agency as multiple ways to acquire new knowledge along transforma-
tional learning paths were opened, providing visual and auditive support and
opening spaces to visit the inaccessible through immersion in simulated, but
realistic, social stories. This led to changes affecting the second-order barrier,
enabling transformations in the teachers’ habits of mind concerning poten-
tial trajectories of learning for their SEN students and the transformation of
their own learning. However, to many teachers, the challenge of mastering the
360-degree technology remained a prospective barrier to the successful imple-
mentation of immersive didactics in education, thus emphasising the continued
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presence of a significant first-order barrier. The data material thereby reveals
contrasting percpetions of immersive technology implementation, with aspira-
tions of meaningful, exhilarating, and deep learning processes on the one hand
and concerns of time-inefficiency, technological challenges, and the improba-
biity of substantial investment in equipment on the other.

LIMITATIONS

The findings in this chapter are based on the perceptions of the teachers who
participated in the study. There is an obvious risk of bias, as some of the teach-
ers might have idealised or embellished the results of their trials, given that
they were performing compulsory coursework. However, the questions asked
in the course assignment encouraged a critical stance towards their trials, and
the submissions were evaluated as ‘pass’ or ‘fail’ and not graded. Further, the
study did not include control groups deploying alternative didactical approaches
to verify the findings by comparison. The trials initiated during relatively brief
and introductory courses on campus, followed by short timespans of design-
ing, developing, and testing the virtual products before exposure to the SEN
students. More longitudinal studies are therefore needed to verify the results.
Additionally, the products were tested across 41 local schools in Southern
Norway, and diverse didactical contexts and structural conditions influenced
the outcomes of each intervention. This contextual variability should be con-
sidered when evaluating the transferability of the findings. Lastly, although
the virtual products were tested on SEN students with a range of educational
needs, future research should focus on the perceived experiences or effects on
students with specific diagnoses or syndromes.

IMPLICATIONS

This chapter suggests that even short-spanned teacher-training courses using
immersive technologies may open learning spaces for SEN students that allow
for knowledge creation along different trajectories from those favouring more
traditional linear-textual ways of learning. Enhancing professional teacher
agency during a transient course such as the one employed in this study may
result in a perceived plethora of innovative ways of approaching immersive
educational resources. Nonetheless, follow-up studies are required to weigh
the promising benefits against the first-order barriers, which still require time,
effort, and money if a large-scale educational implementation of immersive
technology such as CoSpaces Edu is to be considered attainable.
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9. The ethical dilemmas of building a
safe society

Jaanika Puusalu

INTRODUCTION

This chapter analyses the ethical dilemmas that emerge from the possibility
of using data analysis (including automated decision-making and artificial
intelligence systems)' to ensure internal state security in the modern digitally
enhanced state. To do so, it draws on the critical theory tradition, and more
specifically, critical theory’s communicative turn as represented by Juergen
Habermas’s account of the discourse-enabling public sphere (Habermas, 1989)
and the rules governing open discourse in that sphere (Habermas, 1984, 1990,
1992).

Critical theory refers to a loosely defined tradition of Marx-influenced social
and political thought, connected by a concern for identifying and explain-
ing the forces of domination operating within a given society, especially the
capitalist economic system, with the aim of bringing to light the possibility
of change (Celikates and Flynn, 2023). It is most often associated with the
Frankfurt School thinkers Adorno, Horkheimer and Marcuse, but also, less
canonically, with figures such as Fromm, Habermas, Honneth and Jaeggi. A
recurring feature of work within the tradition — taken directly from Marx’s
analysis of the capitalist system of his time — is the central role attributed to
technology. Herbert Marcuse offers a clear expression of this in his 1941 essay
‘Some Implications of Modern Technology’:

We do not ask for the influence or the effect on the human individuals. For they are
for themselves an integral part and factor of technology, not only as the men who
invent or attend to machinery but also as the social groups which direct its applica-
tions and utilizations (Marcuse, 1978, p. 138).

In other words, technological developments not only influence but are also
always integral to the nature of the prevailing socio-political reality; and the
life of the individual within it. Insofar as technological development is (often)
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The ethical dilemmas of building a safe society 185

driven by the aims of empowering the economy, creating certain kinds of
value for the owner and/or users, and optimising the state and state function-
ing, therefore, these values are also a part how society, the state and the indi-
vidual are constituted. Correspondingly, transformative technologies also lead
to socio-political transformations of society, state and the individual.

This chapter adopts this critical theory perspective on technology to suggest
that contemporary society, the contemporary state, and thus the contemporary
individual are all undergoing such a transformation via the phenomenon of
digitalisation.

Digitalisation can be understood as a process occurring at different societal
and organisational levels where the adoption of digital technologies leads to
the enhancement of products and services; new means for carrying out state,
public sector and individual activities; and the creation of new kinds of digital
artefacts. At the core of digitalisation is digitisation, which refers to the techni-
cal processes of converting analogue data to digital data as well as generating
new digital data, digital data storage and digital data processing (Frenzel et
al., 2021). Crucially, digitisation has made it possible to easily access data and
build datasets on a massive scale, which in turn has facilitated the development
of a huge variety of novel ways of analysing and processing that data. It is these
two consequences of digitisation, then, that underwrite the functionality of
the various digital products, services and means that digitalisation consists of.

Echoing the critical theory view of technology, digitalisation is often pre-
sented as a disrupting and transformational force that will lead to the emer-
gence of new socio-economic realities (Gradillas and Thomas, 2025), whereby
the attitudes towards those transformations are optimistic, at times even
utopian (Nyhlén and Gidlund, 2022). In this regard, digitalisation is seen to
have the potential to enhance all fields of life: from (re)organising the public
sector, governance, healthcare and policing (Kraus et al., 2021), to creating
opportunities for businesses and enterprises in the private sector, to changing
how individuals conduct their everyday life, whether in terms of remote work
(éimové, 2022), education (see Oomen-Early and Early, 2015; Kumar Basak et
al., 2018), or new leisure activities (Rojas de Francisco et al., 2016).

Whatever benefits digitalisation might bring, however, the combination of
its scope and momentum raises the concern that any resulting transforma-
tions of socio-political reality will be, in some sense, inevitable and outside
of the influence of society and the individual. This idea resonates with a fur-
ther theme running through the critical theory tradition: how technology — for
instance, the emergence of mass media — can foster a certain kind of passivity
towards its own role in determining the content of the societal norms and val-
ues that individuals live under (Eley and Palmowski, 2007; Habermas, 1989).
While this potential for technology to be a vector of domination may be cen-
tral to critical theory, however, this is not to say that the tradition holds that
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the individual must passively accept it as such. Rather, as especially comes
through in the work of Juergen Habermas, active engagement by society mem-
bers (citizens) in determining what the prevailing norms and values are — and
thus what the socio-political reality is and how they live — is a fundamental
feature of any well-functioning (democratic) society or state.

Applying this perspective to the current context, then, it follows that neither
the nature of the digital transformation of society, nor the norms and values on
which it operates, should be taken as given and absolute. Yet, social discourse
is nonetheless required concerning whether the social norms and values estab-
lished prior to large-scale digitalisation and automated digital data need to be
renegotiated in contemporary society, what dilemmas and compromises might
that involve, and how that can be done.

With this thought in mind, the rest of this chapter adopts a more specifically
Habermasian perspective to examine one of the areas where digitalisation has
the potential to have the greatest impact, both within that domain and on the
socio-political reality more broadly: internal security.

Internal security can be understood as the arm of the state entailing all
those services and institutions provided by the state to ensure the safety of its
population and a peaceful society within the legal territory of the state. This
includes, most obviously, the police, but also, for instance, the border guard,
intelligence agencies and the rescue services. Internal security is relevant to
the current discussion because it has already been deeply impacted upon by
digitalisation and there is great optimism about further developments of this
kind. The European Union’s digital vision for the decade up to 2030, for exam-
ple, explicitly highlights the potential of a union-wide digital transformation
to enhance the modern justice system, including by increasing the capacities
of internal security institutions to engage in collaborative law enforcement
and investigation (European Commission, 2021: 12). Likewise, many states
and law enforcement agencies are interested in the possibilities for develop-
ing digital data-based crime and recidivism prediction tools (Dakalbab et al.,
2022). To give one example, in 2025, a freedom of information request by the
civil liberties campaign group Statewatch uncovered evidence that the United
Kingdom’s (UK) Ministry of Justice, commissioned by the office of former
Prime Minister Rishi Sunak, is developing a ‘murder prediction’ tool for UK
police that would identify possible killers, based on collecting and processing
personal data from both internal and publicly accessible sources (Dodd, 2025).

The previous example well highlights the potential utility of digitalisation in
internal security; it also raises alarm bells about the potential harms, whether
they stem from data leaks, abuse of the powers afforded by the technologies,
or simply when the analyses they produce are unreliable or acted upon in ways
that do not match the nature of their outputs. Any implementation of digital
technologies in internal security, therefore, raises immediate concerns about
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how safely the data is collected, stored and analysed; how transparent those
processes are; and whether they are carried out in an ethical manner that
respects people’s individual interests, freedoms and privacy.

The dilemma for the state and internal security institutions, then, is that the
potential safety and security benefits of digitalisation, and the ethical issues
regarding individual interests, are both grounded in the scale and scope of
digitisation. With that in mind, the research question motivating the following
discussion is whether it remains possible for the state to simultaneously ensure
security, safety and societal well-being while also protecting the interests of
the individual members of its population; in particular, with respect to the
usage of digital data.

The chapter first briefly introduces Habermas’s communication theory of
society and democracy. Next, it expands upon the phenomenon of digitali-
sation in relation to the contemporary society and state, before providing an
overview of some of the key concerns about data usage practices in the context
of digitalisation. The chapter then draws on Habermas’s theory to outline three
ethical dilemmas that emerge from the preceding discussion, and highlights
why they should be at the centre of discourse about digitalisation, particularly
in internal security.

HABERMAS’S COMMUNICATION THEORY:
DEMOCRACIES AS SOCIETIES WHERE THE RULES AND
NORMS EMERGE FROM DISCOURSE

While Habermas’s work owes much to earlier thinkers within the critical the-
ory tradition, as well as his engagement with developmental psychology and
the linguistic turn in philosophy, the roots of his theory of democracy can
be found in the social contract theories of Thomas Hobbes and Jean Jacques
Rousseau.

For both Hobbes (2008) and Rousseau (1993), living as a citizen of a dem-
ocratic state and being a member of such a society means being subject to
a social contract that is determined by the existing structure of the society
as well as the agreed-upon social, moral and political norms. This contract
between the individual and the state establishes a certain social cohesion and,
through ensuring that cohesion, the state protects the livelihood and well-be-
ing of the individual. For that to happen, however, the individual needs to
give away some of the freedom that is an intrinsic aspect of every human life.
Rousseau (1993) even goes as far as to argue that, in becoming a member of
society and thus subject to norms and values, the individual is alienated from
their true being.

While the cost to the individual is clear, when looked at from the perspec-
tive of how that individual can benefit from life in society, it remains a tall
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order for the state to hold up its side of the bargain. This is because, for the
state to secure order and so protect the individual, the individual must follow
the rules set by the state as well as recognise the legitimacy of those in power.
This is so even for individuals whose personal preferences run counter to the
politics of those in power. Correspondingly, to secure the individual’s favour,
that is, that they prefer to live under the authority of the state and within its
structure, the state must recognise the interests of the individual members of
society and aim to guarantee, as well as increase, their well-being.

Crucially, reflecting the earlier discussion, the content of this contractual
promise does not have a set value and is not absolute. Instead, societal well-be-
ing or safety can be conceived and measured in terms of different features
and measured according to different metrics: economic well-being, happiness
score, crime rates, and so on. For any preferred conception of well-being, how-
ever, there must also be a state(s) of unwellness that is in contraposition to
it. Hence, if the state sets itself the aim of providing and enhancing well-be-
ing as an aim, it necessarily also sets itself the aim of preventing unwellness.
Ensuring well-being for the society as a whole may come into conflict with the
interests of the individual, therefore, upholding the social contract requires the
state to negotiate between the opposing states of well-being and unwellness.
This view of social phenomena as a negotiation between different states of
being is also consistent with a similar conception of state security whereby
the desired state of security is, in principle, coupled with the undesirable state
of insecurity (Bigo and McCluskey, 2018). Yet, since the values of individual
freedom and privacy are in tension with state-protected security, the social
contract requires that the state must negotiate between the desired and the
undesired states at the societal level.

Similarly to Rousseau and Hobbes, Habermas also places continuous nego-
tiation and inherent subjectivity at the centre of his conceptualisation of social
norms and how they are determined. Crucially, whilst the state aims or agenda
may be a product of the negotiation between what is considered to be well-be-
ing and what is unwellness, for Habermas the state and/or civic society leaders
should not determine the prevalent social values and norms that underwrite
that negotiation, including the concept of well-being, in isolation from the per-
ceptions and understandings of the individual members of its population. Vice
versa, in a properly functioning (democratic) society, the norms and values that
guide society are the outcome of a public discourse in which everyone can par-
ticipate freely, and the outcome of which is publicly acceptable. Reflecting this
central role that he affords to discourse, the focal point of Habermas’s politi-
cal and social/democratic theory is his theory of communication (Habermas,
1984, 1990, 1992), which aims to explain how individuals can coordinate
action through communication. It does this by focusing not on the intentions
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of the speaker but on the function and functions of language in intersubjective
relations (Habermas, 1984: 275).

Habermas’s theorisation of the ‘ideal’ rules of free communication and dis-
course is sophisticated and complex, and there is not the space here to give a
detailed account of it. What makes it relevant here, though, is how Habermas
explicates the ideal democratic communicative situation, understood as one in
which everyone is equal as an interlocutor and recognised in the communica-
tive instance as such, via comparison with its opposing state. In this light, he
introduces a distinction between the ‘lifeworld’ and the ‘systems world’. The
lifeworld refers to a society in which norms and rules are determined by dem-
ocratic deliberation, which happens against a shared background of meanings
that make free communication possible. The systems world, in stark contrast,
refers to a society in which discursive structures are repressed, and the norms
and rules are instead determined by the instrumental rationality of technolog-
ical-economic supremacy (Habermas, 1992: 174).

To relate this idea to the issues regarding digitalisation, digitisation and
internal security, then, the point is that simply being led by the potential of this
technological shift to enhance well-being or security is a path to a society that
resembles the systems world: in which values and meanings are determined
by the instrumental rationality of the technology, not communication and
discourse, and there is no possibility to negotiate these. To avoid that result,
therefore, digitalisation should be seen not only in terms of the objective or
quantitative differences that can be made, but also as a process happening in
the context of the existing prevailing norms and values of the relevant soci-
ety, and thus it should be a matter of negotiation in relation to those norms
(Richterich, 2018: 24).

With this Habermasian perspective in mind, the following sections intro-
duce some of the key issues and dilemmas posed by digitalisation, specifically
as related to the collection and use of digital data.

CONTEMPORARY SOCIETY: THE DOMINANCE OF DATA
(USE) (AND THE CONTENT OF TRANSFORMATION)

As noted before, at the core of digitalisation is the process and expanding scope
of digitisation. The initial trigger for this can be ascribed to the introduction
of the commercial internet at the beginning of the 1990s, which enabled the
rapid exchange and collection of data at a global scale, and effectively trans-
formed the individuals and entities sharing that data into machine-readable
data nodes. The possibilities presented by these developments were first taken
up by private companies, which quickly found uses for digital data in provid-
ing customers with novel services, such as social media and instant messaging,
and transforming existing services, such as banking, from analogue to digital.
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Each new use service and use case — as well as the new technologies that
accompanied them, such as smartphones, wearables and smart-home devices
—in turn generate additional data points and datasets regarding their users.

While it may have led the way, however, the potential of digitisation and dig-
italisation is not limited to the private sector. As Giddens (1990) and Mahon
(2009) argue, in general, the collection and ownership of data, especially data
about individuals, has always had value to the state just as much as it can be a
means to have power over its subjects — but also for how statistical knowledge
can help a well-functioning state perform its functions — including with regard
to internal security. As elsewhere, however, digitisation has vastly increased
the scale, value and utility of such data, and consequently has been embraced
by many states and other bodies across the full spectrum of state functions.
In Estonia, for example, 99 per cent of public services are already available
online and with high rates of adoption; for example, the online tax declara-
tion system has near 100 per cent penetration (Solvak and Lauringson, 2024).
Meanwhile, as part of its digital agenda, the European Union (EU) has set
the goal of similarly making all key public services available online by 2030
(European Commission, n.d.).

Accompanying the development of digital services in both private and pub-
lic sectors has been the emergence of new ways in which societal develop-
ments can be analysed and theorised. The immediate availability of digital
data, for instance, has enabled real-time analysis of trends as well as predic-
tions of further developments in human behaviour. At the same time, the scale
at which data is collected and the scope of that data, theoretically, makes it
possible to analyse such behaviours at a macro/population level directly, for
both private and public service users. This can be seen in, for instance, the
wide adoption of data-driven population segmentation analysis in medicine
(see Yan et al., 2018) and the use of big data analytics in (real-time) urban
resources planning and city governance (Soomro et al., 2019). Finally, there is,
at least, a widespread assumption that inferences about individual behaviours,
traits and characteristics can also be made from the previous two forms of
analysis/information. This can be seen, for instance, in the expectation that
analysis of activity tracker health data will, in the future, enable highly per-
sonalised lifestyle and health monitoring (and so, too, might serve as a means
of prevention) (Mair et al., 2022); while, in the context of internal security, it is
represented by the idea that data from social media use could help police and
first responders to identify risky behaviour (as with the UK’s ‘murder predic-
tion’ plans) or possible victims of crime (Antonius and Rich, 2013).

In regard to these developments, it is perhaps apt to describe the current era
as the era of the large dataset-driven society: one in which, to follow Kitchin’s
suggestion, the primary method for knowledge acquisition is no longer the-
oretical inference, but direct observation of patterns and connections at a
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large scale (Kitchin, 2014). To return to the main theme of this chapter, we
might say that it is this change in the prevailing epistemological paradigm that
underwrites the transformative potential of digitalisation, and it is the implicit
assumption that it will lead to qualitative improvement in our socio-political
reality that gives it its societal momentum. On that premise, then, understand-
ing the dilemmas and conflicts raised by digitalisation requires understand-
ing the possible failures and harms associated with these large dataset-driven
methods of inference, prediction and decision-making. The next section of the
chapter introduces some of the core concerns in this regard.

DATA-DRIVEN SOLUTIONS: GROUNDS FOR CAUTION
Inbuilt Biases

Among the benefits of large digital dataset analysis listed by its proponents
is that, insofar as the systems performing such analyses are automated, it can
remove human subjectivity from decision-making processes. For instance,
Rizer and Watney’s assessment of risk assessment algorithms used in pre-trial
decisions in New York between 2013 and 2018 significantly outperformed
judge-made assessments (Rizer and Watney, 2018: 200). Meanwhile, in terms
of public attitudes, Kaun et al.’s (2023) study of comparative attitudes toward
automated decision-making in European and Scandinavian countries showed
an association between lower trust in societal institutions and greater trust in
automated decision-making systems; suggesting that implementing such sys-
tems might enhance societal trust in such contexts. Nonetheless, it would be a
mistake to assume that complete objectivity is a given, and there are grounds
for thinking that susceptibility to bias and subjectivity is inherent to such sys-
tems. Indeed, to quote Aradau and Blanke from their discussion of facial rec-
ognition systems, ‘by incorporating automated means of error optimization
... error has become a part of the way a machine learns by itself” (Aradau
and Blanke, 2021, p. 7) Moreover, these biases and propensities of error may
manifest in ways that are not as immediately apparent as with more analogue
approaches; partly because they differ in nature from human propensities for
error (see, e.g., Nishant al., 2023).

As described below, there are three principal areas of concern: theory
choice, datasets and the replication of existing societal biases. The first con-
cern is a general one: namely, analysis always depends on the question posed
and the questioner posing it. Even when working on the same problem and
with the same datasets, insofar as researchers have a free hand in determining
the parameters according to which an analysis is carried out or how the system
performing that analysis operates, it is likely that different groups will not get
identical results.
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192 Digital transformations

This applies just as much to automated/digital systems as it does to ana-
logue/human analysis; after all, just as, for instance, human choices determine
experimental design, so too do they determine the design of any automated
system for processing digital data. To offer a real-world example of this hap-
pening in the sphere of internal security, Benbouzid (2019) describes a case in
which two parties — a professor in earth sciences who developed an algorithm
for earthquake detection, and the developers of the PredPol predictive policing
product based on the same algorithm — came to different interpretations of the
predictive capabilities of the algorithm even though they used the same meth-
ods of evaluation and datasets.

The second concern relates to the content of the datasets on which auto-
mated analyses are carried out. Firstly, while the data used to train the system,
as well as the data it analyses, will be collected according to certain criteria
and grouped into datasets, the sheer size of these datasets in question means
that any inclusion and exclusion conditions must be extremely broad. Given
this, however, it cannot be assumed that any such dataset will be appropri-
ately representative relative to the purposes for which it is processed. Secondly,
and a possible compounding factor for the first issue, is that the behaviour
of the users of a service may greatly differ, thus producing quite different
kinds of and amounts of data. Importantly, these differences will not necessar-
ily track standard demographic indicators well, such as age group, education
or socio-economic status. For instance, many social media platforms allow
users relatively fine-grained control of their privacy preferences. However,
such preferences may be very individual, thus creating a vector for significant
confounding heterogeneity in the data collected. As another example, ‘friend-
ship” or ‘follow’ connections are important data points on many social media
platforms; but again, whether a person has many ‘friends’ or ‘follows’ or few
is likely to be a highly individual matter that may bear little relation to other
more generalisable data points.

As is well documented, issues similar to the two concerns described so far
not only introduce subjectivity to a system, but they can also do so in a way
that leads to unfair or discriminatory treatment, including outputting deci-
sions that repeat and perpetuate existing structural inequalities and inequities
(Browning, 2024; Browning and Shahrestani, 2019).

In the United States, for instance, racial discrimination and bias have been
identified in a range of automated decision-making systems, including critical
systems that support law enforcement, medicine and personnel recruitment.
One of the most reported cases is the court decision in Loomis vs State, where
the COMPAS system — an algorithmic prediction system designed to calculate
the likelihood of criminal recidivism — attributed a high criminality score to
Mr Loomis, a black man, which the judge presiding took into account when
delivering a sentence of six years jail time for eluding an officer when found
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driving a car that had been used for a shooting. An analysis of data acquired
through a public data request conducted for ProPublica found, however, that
COMPAS criminality scores are significantly higher for people with darker
skin tones and significantly lower for people with lighter skin tones (Larson
et al. 2016; for further discussion, see Israni, 2017). Based upon this apparent
bias (which the defence suggested was partly explained by the system’s taking
gender and race into account), as well as the lack of transparency as to how
the closed-source system functions, the defence appealed the decision to the
United States Supreme Court; however, it was not heard.

Gerards and Zuiderveen (2021: 4) point out that the challenge of remov-
ing unfairness from data analytics-based decision-making systems (especially
those based on artificial intelligence) may be more complex than it initially
seems. In particular, from browser usage information to house numbers, data
points are not limited to those straightforwardly connected to so-called pro-
tected characteristics, and thus protected under, at least, EU law. Plausibly,
though, any data point creating ‘differentiation could still be unfair, for
instance, if it reinforces social inequality’ (Gerards and Zuiderveen, 2021:
2). Moreover, systems that are led by large datasets may give weight in their
analyses to much irrelevant information, or produce irrelevant criteria on the
basis of that. For instance, a traffic accident analysis system may give weight
to a correlation between accidents and house number, even though there is no
causal relationship between the two (Gerards and Zuiderveen, 2021: 17). Thus,
the additional question arises as to how to eliminate — and regulate — not only
discriminatory treatment but also incoherent treatment; that is to say, discrim-
ination in its neutral sense (Gerards and Zuiderveen, 2021: 6). Adding to the
problem is that while discrimination is prohibited by law and so relatively
clearly defined, it is difficult to establish what counts as unequal or unfair
treatment in this more neutral sense, despite the fact that it too can impair peo-
ple’s well-being or undermine their dignity; and, indeed, in previously unseen
ways (Gerards and Zuiderveen, 2021: 15; Howard and Borenstein, 2018).

Enhanced Analysis Needed for Safety and Well-Being

The vectors of subjectivity discussed in the previous section represent a gen-
eral problem for any digital decision-making system or mode of analysis. More
specific concerns arise when we turn to the use of data at a societal level,
including state use for internal security.

Public awareness of the methods and technologies used in the security sec-
tor, as well as the breadth of data collected and analysed, were raised by the
publication of information leaked by Edward Snowden in The Guardian, The
Washington Post and various other international newspapers in early June
2013 about the PRISM programme clandestinely run by the NSA in the United
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States. PRISM employed — alongside more conventional surveillance tools —
digital data collection and data mining with the aim of uncovering patterns
that might be indicative of terrorist activity or intentions. The clandestine
nature, secrecy and implementation of the PRISM programme raised a signifi-
cant number of legal and moral issues. Yet, putting these aside, a fundamental
issue with the kinds of digital analysis employed in PRISM is that they can be
deceptive insofar as ‘correlations among data indicate only that a particular
pattern displayed by a person (probably only identified at the metadata level at
this point) looks like what a terrorist would display, but it does not mean that
the individual is in fact a terrorist’ (Lahneman, 2016: 710-711).

Overall, the so-called international fight against terrorism has played a
key role in stimulating discussion surrounding the collection and use of data,
including publicly accessible data, for security purposes; as well as helping to
shed light on the complex relationship between ensuring security and ensuring
human rights. Central to this discussion is the tension between public security
and individual privacy, especially regarding how digitisation has enabled the
collection and analysis of data related not only to large-scale security threats,
but also to the individual as a potential threat. It is worth noting that data anal-
ysis systems such as HUMINT (intelligence gathering by humans and through
human relationships) and OSINT (intelligence gathering from open sources)
have long been employed for security purposes (Schaurer and Storger, 2013).
However, digitisation has massively increased their capacity (Braynea, 2017:
994). From the security side, access to information referring to an individual’s
identity, behaviour and movements, for instance, is necessary to provide public
safety. Thus, people who advocate for safeguarding this data could also be
considered to be rejecting a potentially key means to enhancing security and
S0, too, resisting a key means to enhance societal well-being (Richterish, 2018:
45). The flip side, reflecting the previous points, is that such systems might lead
to the unfair treatment of the individuals they make predictions about.

Discussions in healthcare — another field where there is huge potential to use
previously untapped forms of data; for instance, analysing Google searches
to track the spread of a virus (Sorell, 2020) — well illustrate this conflict. As
Asgarinia points out, the use of large dataset-driven methods to make predic-
tions or suggestions on individual care may put fairness ‘at stake because an
individual may be judged or treated based on merits or characteristics that he
or she did not acquire voluntarily, such as a poor health condition’ (Asgarinia,
2023: 65). From that perspective, it would seem that even minimally invasive
interventions with significant societal benefits, such as precautionary health
screenings, should be voluntary; and the status quo, in which the individual is
responsible for the decision as to whether they want to be subject to care or not,
should be maintained. Some states’ handling of the COVID-19 pandemic, on
the other hand, made a convincing case for the benefits of adopting new digital
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services and expanding the use of citizen data to enhance the well-being of the
whole society (understood in terms of physical health) and protect the most
vulnerable groups. For instance, the fact that installation of a movement-track-
ing app on people’s phones in South Korea was mandatory is considered to
have been a significant factor in the country’s early success in managing the
virus (Sorell, 2023).

Putting aside the potential conflicts with privacy, Miller and Smith point
out that a further concern with the implementation of digital technologies in
extreme situations is how they can lead to function creep (Miller and Smith,
2023: 50): that is, when technology and data analysis used under exceptional
circumstances becomes normalised by society despite how it might conflict
with existing norms, and that leads to continuing use of similar technology
and analysis when the situation is over. This phenomenon can already be seen
in the security field. For instance, Safdar et al. (2016) discuss how, despite its
limited effectiveness with regard to public safety on its own, the data provided
by closed-circuit television (CCTV) networks has enabled the development of
powerful facial recognition tools that can be seamlessly integrated into those
networks. With the increasingly comprehensive CCTV networks already in
place (see Bauman and Lyon, 2013), there is already evidence of some internal
security organisations implementing these functions without public debate (for
discussion of these examples and issues, see Hill et al., 2022).

That finishes the discussion of the development of digital and data-
driven technologies. In the following section, I bring this together with the
Habermasian framework introduced earlier to identify the central dilemmas
faced by society, the state and the individual that should form the basis of dis-
course concerning the issues discussed so far.

ETHICAL DILEMMAS

One of the central themes of the discussion in the preceding sections was how
the momentum of the promises of digitalisation has, on its own, accelerated
that process; even when the outputs of the relevant technologies or their imple-
mentations can be considered controversial, intrusive or even harmful. As per
the Habermasian framework introduced earlier, this suggests that digitali-
sation could transform social reality, not for the better, but into the systems
world. In this light, this section builds upon that discussion to sketch out the
foundational dilemmas between norms, values and promises on which the dis-
course about the social implementation of data-driven services and solutions
necessary to avoid this should be built. These dilemmas can each be seen from
the perspectives of the society, the state and the individual.

From the perspective of society, the overarching dilemma is how to balance
the interests of the collective with the interests of the individual. Accordingly,
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if increased use of data is deemed to benefit the whole society, should an
increase in the data shared become a new social norm, or should individuals
have the right to reject this demand?

The key point here, as the discussion has indicated, is that the capacity of a
system for automated data analysis to identify significant patterns or connec-
tions is dependent on it having a large enough dataset for its intended purpose.
Correspondingly, when we talk about advancing collective interests via data
analysis — in principle — the capacity of the system doing that analysis would
be at its greatest if the system had access to the data of all the individuals
in that society. In other words, the greatest collective benefits would come
at the expense of individuals divulging a massive amount of data on them-
selves — including data that they would not otherwise voluntarily share and
have good reason not to — and whereby doing so may not be in their interests.
For instance, the data that could be utilised to enhance public health services
includes data that might indicate if a woman is pregnant. In certain legal con-
texts, however, revealing that information may simultaneously lead to a sit-
uation where that woman loses control over decisions concerning her body.
Moreover, as discussed previously, even if a system is reliable overall, it is
likely to be inherently subject to bias and error in ways that can lead to unfair
and unjust treatment of the people involved in individual cases.

Moving on to the state, the central dilemma from this perspective is derived
from the societal dilemma as it manifests in the context of the state’s responsi-
bilities to protect and enhance the security of the society and the well-being of
its members (Drewer and Miladinova, 2017). Most acutely, the state faces the
question of whether it should push for the wider implementation and uptake of
digital solutions — especially in the public sector — to guarantee the security of
society or maintain the current social agreement, accept that there is a limit to
how far security can be enhanced through data use before the state oversteps
its limits, and continue to follow existing norms and regulations regarding
individual rights to privacy.

Finally, the ethical dilemma for the individual that emerges with the possi-
bility of further data use is one related to trust: that is, considering the issues
concerning possible further data use, does the individual trust the state — as a
data collector and processor — to use data purposefully and without harming
them, or do they advocate for maintaining their right to anonymity and resist-
ing further data sharing?

Relating to this question, Waldman (2018) argues that information and pri-
vacy in the context of the use of digital tools is a social construct based on the
trust of social sharers: people and intermediaries of internet services. When
we are told that privacy and data exchanges are protected, in an ideal situation
we can assume that the data will be handled and shared with due considera-
tion for the individual. In other words, in a truly democratic environment, we

Cathrine E. Temte, Jarle Trondal, Alexander Ruser, and Gloria Ziglioli -

Downloaded from https:.
ia Open Access. This is an ope 16

Commons Attributio tives 4.0 Internationa
0/) license

y-nc-nd/4.0



The ethical dilemmas of building a safe society 197

should ascribe trust to the data user by default, especially if the data user’s
purported aim in collecting and using the relevant data is to enhance societal
well-being (Bauman and Lyon, 2013). The socially constructed perception of
fair use, however, is easy to break (Lupton and Michael, 2017). For instance,
inadequate privacy and data protection policies can undermine general trust in
state services, as can inbuilt discrimination and inequality; and a lack of trans-
parency in services and systems can increase people’s alienation from the state,
thus generating more general distrust in the state as a data user. Importantly,
while the dilemma of whether to trust the state arises at the individual level,
a lack of trust may lead to resistance to state intervention, which in turn may
compromise the state in its capacity to maintain social cohesion and guarantee
security and well-being. Thus, the consequences of the individual’s position
spread out to the societal level, too.

Having presented these three dilemmas, it is crucial to reiterate that —
according to the Habermasian perspective — the point is not to suggest that
there is some correct solution to each dilemma that the society, state and indi-
vidual should all arrive at. Rather, as is the case for democratic societies in
general, questions about the state’s (potential) implementation of digital and
data-driven technologies for the purposes of ensuring security and well-being
must be addressed via democratic discourse that takes into account both the
potential of those technologies and the existing background of social norms
and values. And, insofar as that discourse entails a negotiation between the
perspectives of the society, the state and the individual, these dilemmas should
form a central part of that discourse.

NOTE

1. Given the contentiousness of questions including whether machines or digital
systems could ever be genuine artificially created intelligence and whether the
current level of data analysis-based tools would qualify as such if it is possi-
ble, this chapter does not discuss artificial intelligence (AI) in specific detail.
Having said that, since the current so-called Al systems are also enabled by
the same kind of large datasets as other technologies discussed here, the same
points extend to those systems.
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10. Assistive robots in Italian and
Norwegian healthcare: how do
contextual conditions shape the path
of innovation, and what implications
does this have for policy?

Ivan Galligani and Gloria Ziglioli

INTRODUCTION

The increasing pressure on health systems due to an ageing population and
growing care needs for chronicity, exacerbated by the progressive shortage
of the formal and informal health workforce, pushes the recognition of the
potential of digital technologies as key instruments for strengthening health-
care (Gémez-Gonzalez and Gémez-Gutiérrez, 2020).

This chapter focuses on one of the most promising applications of new tech-
nologies in healthcare, namely assistive robotics used in rehabilitation prac-
tices. In this field, patients can be supported in the recovery of their motor and
cognitive functions by different types of robots (Mohebbi, 2020). For example,
exoskeletons and other prosthetic devices can support rehabilitation exercises
and/or assist in performing daily activities during recovery. Moreover, other
‘interactive’ tools, such as haptic feedback devices combined with virtual real-
ity, but also so-called ‘social robots’, can also be used to help patients through
cognitive and sensorimotor stimulation.

Despite this potential, the actual use of these technologies is still scarce.
This is not primarily due to the still insufficient technological readiness of
robotic applications, but rather to the incomplete preparedness of the receiv-
ing political, social and organizational environments for these technologies.
Firstly, building the regulatory framework necessary for robots use in health-
care is a complex endeavour, because it will impact on local financing and/
or reimbursement of care services, as well as safety, security, liability, data
management and privacy issues (Cresswell et al., 2018; Frennert et al., 2021).
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Secondly, at the field level, the introduction of robots presupposes the effective
coordination of multiple actors — that is, research and development (R&D)
companies, health managers, health organizations, professionals and end-us-
ers — whose actions must be oriented towards building a design—production—
implementation mechanism adapted to the complexity of both technologies
and user needs (Tuisku et al., 2023). Furthermore, the introduction of robots
requires a mutual adaptation between technologies and organizational features
and protocols (Pekkarinen et al., 2020). This means that for healthcare pro-
fessionals the diffusion of these technologies will have an impact on estab-
lished working practices. Particularly for those who perceive themselves as
potentially most affected by innovation in their routines and status, this could
trigger legitimate resistance (Nilsen et al., 2017). The literature shows that
professionals (particularly nurses) are concerned about an undesirable recon-
figuration of care work represented as a reduction of human contact, ‘cold
operationalisation’ of care practices (Frennert et al., 2021) and subordination
of professional activities to the needs of robots, thus displacing professionals
as ‘machines babysitters’ (Hamblin, 2022).

For these reasons, effective deployment of assistive robots will require a
proper socio-technical transition. Such a holistic transformative process
involves ‘sufficient changes’ (as conceptualized in the introductory chapter of
this book) in essential dimensions of healthcare systems and practices, includ-
ing policy strategies, professional culture and operational procedures. It must
build an enabling regulatory, organizational and social environment for these
technologies that goes beyond the mere introduction of new technologies, fos-
tering new practices capable of leveraging the potential of assistive robots to
improve the well-being of patients, but also of the involved workers.

This chapter empirically contributes to the debate on the challenges affect-
ing digital innovation in healthcare investigating how different socio-technical
issues might shape the adoption of rehabilitation robots. We develop a compar-
ative analysis of two European contexts, namely Italy and Norway, posing the
following research questions:

RQ 1: Which and how do selected socio-technical dimensions shape the
implementation of robotics in Norwegian and Italian healthcare systems?

RQ 2: What are the policy implications?

Particularly, we examine the role played by certain salient dimensions high-
lighted in the literature discussed above: (1) normative and financial frame-
works; (2) prevalent design and adoption paths; and (3) professional practices.

We expect the use of rehabilitation robots in these two countries to show
similarities due, on the one hand, to the influence of common trends pushing
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towards technological innovation, and on the other, to a comparable organiza-
tion of the two healthcare systems (see further). At the same time, we expect
differences in implementation paths due to different institutional and cultural
orientations related to care and innovation.

However, beyond some very context-specific issues, our analysis shows how
both cases need more socio-technical efforts (that is, enhancing participation
and coordination among actors) to accompany the technological transition. In
this vein, our analysis tries to anticipate what preconditions have to be built for
a greater and more effective uptake of rehabilitation robots.

ANALYTICAL FRAMEWORK, CASES AND RESEARCH
DESIGN

In order to assess consolidation and scalability challenges, we adopt a for-
ward-looking approach inspired by the anticipatory governance (AG) frame-
work (Heo and Seo, 2021). The framework highlights the relevance of
governance features, intended as rules, decision-making processes and modes
of coordination between linked but autonomous actors (as a characteristic ele-
ment of modern healthcare systems), and the capacity of organizations and
individuals to perform the planned actions. To assess these dimensions, the
perspective of AG connects current trends with previous experiences, thus
making it possible to anticipate future roadblocks from the analysis of the past
(Betti and Maino, 2023).

Accordingly, our analysis is based on an exploration of the current experi-
ences and recent institutional and policy changes in each related local context
at stake. The analytic intersection of robot implementation experience and
broader contextual trends helps to delineate a scenario of future challenges and
necessary changes for the consolidation of robots in the sector of our interest.
Thus, the chapter proposes a comparative qualitative study, which integrates
policy document analysis and field research with selected stakeholders in two
countries: Italy and Norway.

Italy has one of the oldest populations worldwide and its familist culture
drives high reliance on family-based and informal social support for care pro-
vision (Ranci and Sabatinelli, 2014). In contrast, Norway’s population remains
slightly younger, even though the proportion of elderly has increased in recent
years (Ringard et al., 2013). Moreover, the Norwegian ‘caring state’ (Leira,
1992) which aims to reduces people’s dependency on care from the family,
combined with a distinctly cultural trait of individual autonomy, and robust
investment in technology innovation, have so far generated different types of
ageing-related care needs and expectations.

In terms of healthcare organization, both countries show a universalist and
mainly public-funded model, but characterized by high decentralization of
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governance. Indeed, while the state allocates resources and defines organiza-
tional standards, regional levels are responsible for the planning and provision
of healthcare (Ricciardi and Tarricone, 2021; Jacobsen and Mekki, 2012).

With regard to digital uptake in healthcare, Italy has recently relaunched its
investments in the sector, first with the launch of the national electronic health
record (in 2015) and then, with the National Recovery and Resilience Plan
(NRRP), by investing mainly in telemedicine. On the other hand, Norway,
which is one of the countries with the highest spending on healthcare as a
percentage of gross domestic product (GDP), has invested substantially in
the national welfare technology programme in the past ten years. Moreover,
Norway presents an even longer history with telemedicine, as well as an
already developed e-Health framework in its healthcare sector. Additionally,
following the 2019 white paper ‘The Health Industry’, the Norwegian govern-
ment (the Ministry of Trade, Industry and Fisheries and the Ministry of Health
and Care Services) released in August 2023 a roadmap aimed at strengthening
the health industry in Norway, where predominance is given to technological
solutions development, test, implementation and integration in healthcare.

Focusing specifically on healthcare robotics, Italy is the third-largest market
in Europe (Duch-Brown et al., 2021), thus making it one of the most important
markets for the sector worldwide. In addition, several companies and research
institutes of excellence that develop these technologies operate in the country.
Also, the Norwegian medical robotics industry is noteworthy, covering 24.6
per cent of the national robotic industry, thus being the largest share of robot-
ics products produced in Norway (Statista, 2024). Furthermore, the healthcare
industry is a driver of the development and adoption of robots — especially
collaborative robots (cobots) — and this is made possible by the six largest hos-
pitals being research hospitals connected to universities which provide innova-
tion and research development (Sgraa and Fostervold, 2021).

Therefore, we first investigate the regulatory and policy framework by
means of relevant policy documentation for each country. Additionally, we
conducted interviews with local experts in the implementation of robotics in
healthcare to deepen and contextualize the analysis.

For the Italian case, a total of 13 actors were contacted: seven distinguished
clinician experts in robotics (three of them are university professors), four rep-
resentatives of third sector organizations (TSOs) with experience in the imple-
mentation of robotics; and two trade union representatives of the medical and
nursing sector.

For the Norwegian case, four individual interviews were conducted, cover-
ing the expertise of robotics research (one of them also had extensive previous
experience as an occupational therapist), and healthcare professionals special-
ized in nursing and rehabilitation.
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Finally, by using Italy and Norway as cases representing top-performing
health systems with high potential for the diffusion of assistive robots, this
study aims to explore selected critical factors that might hinder a large-scale
diffusion of these technologies outside research labs and futuristic clinical
centers.

IN-COUNTRY ANALYSIS

This section discusses the Italian and Norwegian cases separately, delving into
the three selected comparative dimensions: (1) the normative and financial
framework; (2) the prevalent design and adoption model; and (3) professional
practices.

Italy"

Normative and financial frameworks

The Italian National Health Service (NHS) features a multilevel character
(Ricciardi and Tarricone, 2021). The state defines the general regulations,
and the regions are responsible for setting local organizational standards and
planning health objectives. The government allocates funding to the regions
annually, but the latter may also use resources derived from their own taxa-
tion. Finally, health service delivery is organized at the level of sub-regional
entities: the health districts.

In order to maintain a sufficient level of homogeneity in the rights guaran-
teed to citizens even in a highly decentralized system, the state defines a set of
services that the regions must guarantee: the Essential Levels of Care (ELC)
(DPCM 29 November 2001). The list is periodically updated, most recently
in 2017 (DPCM 12 January 2017). On that occasion, rehabilitation services
‘assisted by robotic technologies’ were included in the list, thus recognizing
the possibility for public services to provide robotics-enabled therapy, or the
possibility for the patient to be reimbursed by the NHS in cases of provision by
private agencies. Although this fact may be an important driver for the dissem-
ination of these therapies, the actual provision is hindered by several factors.
One of these is the non-exhaustive definition contained in the ELC. As stated
by an interviewed expert:

we do not know clearly which instruments and which robotic therapy protocols are
covered by the definition. It depends if we consider the instrument or the therapeutic
function. For example, can robotic rehabilitation be carried out only with mechani-
cal, ‘physical’ applications, or also with virtual reality? This is crucial because the
category includes services that have very different costs, but from the point of view
of the ELCs they are priced in the same way. (Rehabilitation expert #1)
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Moreover, the issues of the pricing of services raises further problems. The
first is that, even for those therapeutic applications in which robotics has
proven to be better than traditional therapy in terms of outcomes, the former is
still more expensive than the latter. Consequently, since the public provider is
only reimbursed on the basis of the standard price, it has no incentive to pur-
chase instruments that offer better but more expensive outcomes. Moreover,
in the context of the persistent defunding of the Italian NHS (Ricciardi and
Tarricone, 2021), most regions and/or local health authorities cannot afford
to invest in expensive technological innovations. All of this means that, to
date, the diffusion of these technologies can only be possible in private agen-
cies, which have more resources to purchase technologies in order to ‘compete
with each other to meet the demand for innovative treatments’ (Clinician #1).
Moreover, this mechanism is also driven by the public sector itself, ‘which can
prescribe robotic rehabilitation but cannot provide it — not having resources —
so this is carried out by private agencies accredited with the NHS’ (ibid.).

Moving to private users, although the purchase of domotics and robotic
devices is subject to a tax incentive (that is, reduction of value-added tax), it is
evident that only a few users can afford the expense due to the still high cost
of the devices. Moreover, the option of autonomous purchase by individual
users risks being ineffective. In fact, as confirmed by all the clinical devel-
opers interviewed, these instruments to date can only perform very specific
functions. In this sense, as the president of a users’ association points out: ‘the
individual may buy a tool that serves him for a lifetime, but in the case of reha-
bilitation, needs usually change as the health condition evolves, so different
robots should be bought little by little’ (TSO #1).

The prevalent design and adoption model

As reconstructed by Wright (2024), European institutions have strongly pushed
research in health robotics over the last two decades. Funding lines such as
cohesion policies, and the Horizon Europe programme, are among the most
widely used sources for the development of health robotics. In addition, the
salience of objectives related to the digital transition in European Union (EU)
initiatives such as the Next Generation EU, InvestEU and EU4Health, creates
further spaces for the sector to intercept fundings.

Given that national and regional resources are quite limited, it is not surpris-
ing that the development of these technologies in Italy has mainly been based
on the acquisition of funds through (EU-based) competitive calls.

However, as already noted by Wright, this mainly ‘grant-led’ development
mechanism also has negative side effects. The first issue is the nature of the
mechanism of the ‘call competition’ that pushes for the formulation of the
most innovative proposals, with the highest added value of technological
advancement, without, however, the necessary consideration of the concrete
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208 Digital transformations

possibilities of adoption in actual services. As one of our clinicians inter-
viewed reported, there is often a mismatch between the interests of the actors
involved in research projects, and between them and their clinical counterparts
in the field, who are often not involved:

A problem encountered in scaling up pilots is that we are often not used to thinking
from the beginning to the scalability of the solutions. Usually, in research projects,
the focus is on experimenting with the most ‘futuristic’ technologies because the
researcher needs to publish, the companies need to be perceived as ‘innovators’ to
acquire resources, and ‘frontline’ clinicians are involved later only to test already
designed instruments. (R&D clinician #1)

While this mechanism pushes for technological development, it also confines
its dissemination mainly to the private sector, the only ones that (also for the
financial reasons discussed above) can afford to participate in development
projects and then employ innovative instruments in their high-quality care
services.

In conclusion, what has been said in these sections highlights many risks in
terms of social sustainability (that is, access to these technologies by a wider
public of patients), and a possible increase in the already existing inequalities
in service provision between public and private health actors.

Professional practices

As the literature has shown extensively (Frennert et al., 2021; Tuisku et al.,
2023), a key factor for the deployment of robotics in healthcare is the com-
mitment of the professionals called upon to use them in the field, as well as of
patients, both preconditions which cannot be taken for granted. Our explora-
tory research also reveals that professionals are often poorly informed about
these technologies, and sometimes even intimidated by them:

in my experience I have found that many therapists are afraid to approach robotic
devices because they are not adequately trained. Just recently, a young rehabilitator
turned down a job offer from me because she felt ‘uncomfortable’ when she saw the
equipment we use. (Rehabilitation expert #2)

It has to be said that in the health sector the story of the robot threatening a
profession is very present. From nurses, in particular, we have found so many
resistances. You have to explain well why you use the robot and what it can help
with. You have to be clear in informing that this technology is a support and not a
replacement for humans. (R&D clinician #1)

Consequently, many participants assert the need of extensive informa-
tion and training to foster ‘acceptability’ among professionals, as well as to
enhance the capacity to take advantage of the technologies in work practices
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(Johansson-Pajala et al., 2020). Furthermore, appropriate training of profes-
sionals also enables them to empower the patients themselves, because:

operators are not only called upon to use robots, but they also must help people use
these instruments. They have to be able to accompany the user, so that the user is
not afraid, and uses it correctly, etc. This is important because the robot is not a
drug that is simply prescribed and taken. And many users obviously do not have the
necessary skills. (TSO #2)

Moreover, after overcoming initial concerns and training professionals, there
is no doubt that much work remains to be done to revise care models to really
take advantage of robotic technologies. This effort must ensure that both the
effectiveness of care and the working conditions of professionals are increased.
In this perspective, a recent Consensus Conference between the National
Health Agency (Istituto Superiore di Sanita) and national rehabilitation socie-
ties attempted to define the principles on which to base the use of these tech-
nologies. The CICERONE Consensus Conference on Robotic Rehabilitation
(2022) stated that the introduction of these instruments in care practices must
always ensure the principle of ‘human centrality’. It stated that doctor—patient
relationship and the human control over the process is a non-amendable con-
stituent of the robot-enabled therapy. It must ensure the continuous involve-
ment of the (adequately trained) human in the operativity of the system (that
is, ‘human-in-the-loop’), ensuring that the system/machine can operate ‘auton-
omously’ but with the possibility for the human to intervene in any time (that
is, ‘human oversight’). Moreover, the affirmation of human centrality can also
be an effective strategy to respond to the problem of ‘machine babysitters’
(Hamblin, 2022), because robots designed and used in this way can truly take
on the function of instruments supporting the concrete needs of professionals.

Norway

Normative and financial frameworks

The Norwegian healthcare system is semi-decentralized, distributing care
responsibilities among the state, the counties and the municipalities. Healthcare
is regulated, supervised and financed by the government through the Ministry
of Health. In 2002 the state took back from the counties the responsibility for
specialized care, which is currently administrated by four Regional Health
Authorities (RHAs; helseforetak in Norwegian). Municipalities are responsi-
ble for primary care, for which the central government allocates funding in
the form of block grants and earmarked grants conditional for specific pur-
poses. Both RHAs and municipalities have responsibility for the investment in,
respectively, hospital and primary care infrastructures and facilities. For the
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210 Digital transformations

scope of this study, it must be said that rehabilitation is provided at the primary
(physiotherapy, occupational therapy, and so on) and secondary (specialized
rehabilitation) levels (Ringard et al., 2013).

Highly digitalized healthcare services have been defined as one of the main
goals and desired future image of the patient-centred health and care services
since the beginning of 2000. The National Health and Hospital Plan 2020—
2023 and the Helse Omsorg 21 strategy (healthcare, in English) create a com-
prehensive national effort for research and innovation within health and care.
A content analysis of these policy documents does not reveal specific mentions
of ‘robotics’ and ‘healthcare robotics’. However, the generic terms employed
such as ‘new solutions for the health sector’, ‘technological solutions for use
in patient treatment’, coupled with the establishment of a health technology
scheme (helseteknologiordningen, in Norwegian) and the 2024 newly estab-
lished Norwegian Directorate for Medical Products (DMP) allow healthcare
robotics to be understood as solutions included in this wider domain. This
interpretation has also been confirmed by some of the participants, whose
reported experiences include the use of robotics from 2018 to 2019. Moreover,
a recent study on media representation of healthcare robotics in Norway high-
lighted an increased media coverage of robotics from 2015 to 2019 (Solberg
and Kirchhoff, 2024), further supporting the notion that in the Norwegian
healthcare context, robotics falls under the general domain of technological
solutions.

Yet, this definition issue can be considered a source of confusion and defin-
itively a cautious approach to classification. A more critical perspective has
been raised by one of the interviewees, who claims that:

the regulatory system — the government — does not seem to have knowledge about
robotic assistance. What is known about and commonly portrayed, is the scary
or catastrophic image of robots in healthcare, because of the present literature.
(Occupational therapist #1)

Indeed, if these technologies are included under the welfare technology
umbrella, then municipalities would have the responsibility for their imple-
mentation and management. Alternatively, if robotics were to be included
under the assistive technology umbrella, the responsibility would shift to the
Norwegian Labour and Welfare Administration (NAV). This unresolved issue
and ambiguity is an element that hinders further development of robotics
technology.

Lastly, according to another researcher interviewed, the inclusion of robot-
ics in primary care services for instance is hampered by stringent certifications
requirements and standards compliance. In fact, to obtain the official label of
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Assistive robots in Italian and Norwegian healthcare 211

‘medical devices’, these robotic solutions must satisfy very strict standards,
which are very difficult to fulfil.

Overall, this classification challenge not only affects administrative respon-
sibilities but also influences the development, adoption and integration of
robotic technologies in healthcare settings. Notwithstanding, robotic technolo-
gies like ‘helse toys’ are more frequently employed in medical settings. ‘Helse
toys’ are typically designed for therapeutic and educational purposes in health-
care. They are often used to engage patients in recovery activities, and they are
not subject to the same stringent regulatory requirements as medical devices.

The prevalent design and adoption model

Similarly to Italy, also in Norway the development of robotics was sustained
by EU research funding (for example, the Robotics4EU project funded by the
Horizon2020 programme). Unlike Italy, however, central Norwegian admin-
istrations demonstrate a strong commitment towards health robotics devel-
opment. The Norwegian Innovation Council and the Norwegian Research
Council are central agencies supporting and significantly investing in health-
care robotics and social robotics research in Norway. Just to give few exam-
ples, the Human Interactive Robotics for Healthcare (HIRo) project is funded
by the Research Council of Norway, bringing together specialized and pri-
mary care organizations and a private company as partners for developing and
testing the humanoid robot EVE R3 for assistance in healthcare settings. By
following the same strategy of bringing together Norwegian companies, pub-
lic organizations, and academic experts, the LIFEBOTS-Exchange-Extended
(LEE) project is also funded by the Research Council of Norway, aiming to
envision the future of robotics in the healthcare sector.

More interestingly for the scope of this research, as emerged during the
interviews, there is an explicit central strategy, mainly expressed through
guidelines and fundings, that promotes and incentivizes a close and mutual
beneficial cooperation between healthcare institutions and tech-innovation
companies. This is systematized in a mechanism called ‘testbed’ (Kielo-
Viljamaa et al. 2022). This strategy has been developed at Sunnaas Hospital
— the country’s largest specialist hospital in rehabilitation — and involves using
the hospital facility as a platform to develop, test and implement healthcare
technologies, including robotics. The leader of the testbed at Sunnaas said:

Reality check is fundamental, otherwise they [the companies] might come up with
un-useful tech solutions, and no one gains results out of it. With testbed we follow
the entire journey and provide services from consulting to clinical trials. Indeed,
clinical evidence is mandatory before the product can be put in the market. Most
of the tech-med companies that reach us out have prototypes, so they follow all the
steps of the testbed process: from the first meeting to the clinical stage. (Healthcare
manager #1)

Cathrine E. Temte, Jarle Trondal, Alexander Ruser, and

Downloaded from https:
ia Open Access. This is an ope

Commons Attributio

tives 4.0 Internationa

0/) license

y-nc-nd/4.0



212 Digital transformations

The testbed mechanism appears to be quite characteristic of the ‘Norwegian
way’ of conceiving the development model of healthcare innovations. The test-
bed key aspects of collaboration and co-development among multiple actors
focus on actual users’ needs and conditions, integration with existing services
and testing technological solutions in real-world environments, which can
considerably improve healthcare robotics outcomes. Healthcare professionals’
and end-users’ involvement in robotics technology solutions design is crucial.
According to the interviewees for the Norwegian case, ‘involvement of profes-
sionals’ must be an explicit working method in the research application, as it
is key for obtaining research funding from the Norwegian Research Council.

A systematic content analysis of Norwegian universities’ websites revealed
an increasing production of scientific research targeting healthcare robotics
from multidisciplinary research groups, showing the national academic and
societal sensitivity to issues extending beyond the engineering, design and
development of robot technologies. The work of these research groups spans
a wide range of applications, from more physical robots (EVE) to humanoid
robots (Pepper), and social and assistive robots (TIAGo). Additionally, as is the
case of TIAGo and EVE, they are used as research platforms. The versatility
and adaptability nature of these robots is said to make them ideal to explore
complex research questions, theoretical concepts, and practical, real scenarios
concerning human-robot collaboration.

These research groups have been instrumental in fostering collaboration
between academia, healthcare institutions and enterprises, thus leading to
effective trials, pilot tests and actual innovative solutions in healthcare. Lastly,
researchers in these groups actively engage in ethical discussions about the
implementation of robotics in healthcare, addressing multiple issues such as
patient privacy, data security and human—robot interaction dynamics.

Professional practices

Despite the promising practices discussed above, problems still remain in
addressing that technological innovation in healthcare might be counteracted
by competing values and needs, different knowledge bases, and sometimes
incompatible assumptions of various stakeholders. These frictions and chal-
lenges inevitably generate divergencies and different valuations of robotic
interventions (Solberg and Kirchhoff, 2024).

The interviews with Norwegian researchers and healthcare professionals
working with robotics highlight that the level of acceptance changes according
to the tasks associated to the robot. Indeed, despite some reporting a need for
robots in their everyday practices, Norwegian healthcare professionals overall
appear to be quite sceptical towards robotics in healthcare. This is said to be
potentially attributed to an actual fragmentation of and scarce homogeneity

Cathrine E. Temte, Jarle Trondal, Alexander Ruser, and Gloria Ziglioli -

Downloaded from https:.
ia Open Access. This is an ope 16

Commons Attributio tives 4.0 Internationa
0/) license

y-nc-nd/4.0
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among different information systems, which have been adding extra work for
professionals so far.

Despite robotic assistance constituting one opportunity to alleviate high
workload (Rg Eitrheim et al., 2023), the cognitive costs — that is, learning
efforts — to make these technologies accepted and working are still high among
healthcare personnel. The interviews interpreted together with a selected rel-
evant literature in the field suggest that Norwegian professionals believe that
it ‘is always better when humans are involved’. Additionally, opinions appear
different towards fully autonomous or tele-operated robots, with the latter
favoured in comparison.

Lastly, because an interesting suggestion given by some interviewees relates
to healthcare education as a starting point for guiding changes in the profes-
sional community towards higher degree of acceptance of robotics technology,
we checked the course curricula of the Norwegian universities. Robotics in
healthcare as a study subject is more common in engineering or computer
science programmes, rather than as mandatory courses or elective modules in
medical or nursing curricula. This gap in healthcare education appears funda-
mental to be filled, in order to construct and spread a more integrated approach
to robotics in nursing programmes, potentially advancing acceptance and
effective implementation of robotic technologies in Norwegian healthcare
settings.

CROSS-COUNTRY COMPARATIVE ANALYSIS AND
ANTICIPATION OF NEEDED PRECONDITIONS

The main themes identified by our comparative analysis are synthesized in
Table 10.1. We present them associated with the selected dimensions we aimed
to investigate, categorizing them as enabling (+) and hindering (-) factors.
Therefore, for each dimension of analysis, we anticipate the policy precondi-
tions to be resolved in the near future for a greater uptake of robotics in reha-
bilitation and healthcare (summarized in Table 10.2).

Normative and Financial Frameworks

The social and macro-economic framework in both countries shows drivers
and hindrances. Italy has recently increased its national investments in the
digital transformation of the healthcare sector due to the conspicuous budget
allocated from the EU under the NRRP. Moreover, since 2017, the country
has included robotics-enabled rehabilitation among the guaranteed Essential
Levels of Care. However, the current definition of robotics technology within
the ELC framework lacks specificity, leading to ambiguity regarding the con-
sideration of instruments and their functions. Robotics technology indeed
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Table 10.1

Digital transformations

Enablers and constraining factors identified in Italy and

Norway

Dimensions of

Italy: case study

Norway: case study

analysis
Country (+) Recent national investments (+) Established and
framework (NRRP) for the digital uptake of  substantial investments for the
healthcare digitalization of health and
social care (e.g. telemedicine
(4) Inclusion of robot-enabled and welfare technology
rehabilitation in guaranteed ELC  programmes)
(-) Ambiguity in ELC definition ~ (-) Ambiguity in government’s
definition of robotics
(-) Misalignment between cost technologies and related
of technologies and spending positioning in the realm of
capacity of public health public healthcare services
agencies
Development (+) Many research groups and (+) Commitment of central
model funded projects (mainly by EU administration and proper
institutions) national strategy of
development
(-) Overemphasis on
technological development over  (+) Testbed principles and
usability in ordinary contexts practices
(-) Limited involvement of (4) Prioritization and strong
end-users incentive towards involvement
of professionals and end-users
Professional (+) Widespread consensus (-) Scepticism of professionals
practices at professional level on an

operational framework oriented
towards ‘human-centrality’

(-) Information and training
needs

(-) Need to revise tertiary
educational programmes

() Information and training
needs

(-) Need to revise tertiary
educational programmes

includes different tools and instruments that also significantly vary in their
costs. Grouping these technologies under the same pricing model — that of
ELCs — when the public health sector has increasingly limited spending capac-
ity represents another obstacle for the widespread use of health robotics in the

Italian context.
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Anticipatory governance themes in Italy and Norway

Future themes
for policy

Italy: case study

Norway: case study

Motivations and
aims

Revision of
the normative
framework for
health robots

Revision of
the normative
framework for
health robots

Adapting and
strengthening
healthcare
organization for
robotics

Adapting and
strengthening
healthcare
organization for
robotics

Adapting and
strengthening
healthcare
organization for
robotics

Innovation
of frontline
practices

Establish a clear

definition of robotics

technology that

considers diversity
of instruments and

their costs

Establish a specific
technology diffusion
strategy at national

level

Provide appropriate
public fundings for

the technological

uptake in healthcare

Targeting research
investments towards

clinical feasibility
and effectiveness

Work on service
integration,
overcoming both
fragmentation
and ambiguities
regarding
responsibilities

Establish a clear
definition of robotics
technology that
considers diversity of
instruments and their
costs

Decision about which
service/institution is
responsible for robotics

Targeting research
investments towards
clinical feasibility and
effectiveness

Work on service
integration, overcoming
both fragmentation and
ambiguities regarding
responsibilities

Establish

a coherent

public model

for delivering
robotics service
within healthcare

Establish

a coherent

public model

for delivering
robotics service
within healthcare

Establish

a coherent

public model

for delivering
robotics service
within healthcare

Establish

a coherent

public model

for delivering
robotics service
within healthcare

Increase
alignment
between
technologic
development and
healthcare needs

Revise care
organization
and practices to
take advantage
of technologies
while
safeguarding
both the quality
of care provided
and the working
conditions of
professionals

2
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Digital transformations

Future themes

Italy: case study

Norway: case study

Motivations and

for policy aims
Innovation Promote the human- Promote the human- Revise care
of frontline centric principle in  centric principle in organization
practices the revision of care  the revision of care and practices to
practices practices take advantage
of technologies
while
safeguarding
both the quality
of care provided
and the working
conditions of
professionals
Educational Working on Working on university-  Reduce disparities
programmes university-level level educational in knowledge
educational programmes for and skills among
programmes nursing and healthcare  professionals
for nursing professions to include across
and healthcare elective courses on geographical
professions to robotics regions and
include elective healthcare
courses on robotics settings

Also in Norway, the expansion of robotics is hindered by the lack of a clear
classification and positioning within the broader spectrum of public healthcare
services, which consequently impacts upon funding allocation, implementa-
tion strategies and the overall integration of these advanced technologies into
existing healthcare services. Nevertheless, Norwegian policymakers are pio-
neers in digital innovation in healthcare. Norway’s ten-year experience with
welfare technology solutions and an even longer history with telemedicine, as
well as an already developed e-Health framework in its healthcare sector, are
significant examples. Although robotics in healthcare could be seen as another
innovation to be implemented through top-down decisions, a longer and more
consolidated exposure to digitalization of healthcare narratives and digitalized
healthcare services can be an enabling factor for implementing robotics in the
Norwegian context.

For these reasons, the analysis of Italy and Norway indicated both differ-
ences in a few characteristics, but also similar problems, highlighting the
overriding need for governments to define in detail the concrete areas of appli-
cation of these instruments in existing care services.

Furthermore, Italy should follow the Norwegian example in defining a
specific (and adequately funded) strategy for the dissemination of these
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Assistive robots in Italian and Norwegian healthcare 217

technologies, as it has recently done with regard to telemedicine (Cascini et
al., 2023). Moreover, this strategy should be accompanied by a strong incen-
tive to make the development model more participative (as in the case of the
Norwegian testbed model) and thus make the instruments more suitable for a
greater diffusion in ‘non-excellent’ services.

Then, for both countries, once the enabling environment has been built, it
is necessary to provide public health agencies with the appropriate financial
resources to acquire technologies. This element will be particularly critical for
Italy, which is constantly subject to the risk of a return to austerity in public
spending (including for healthcare) after the end of the NRRP.

Development Models

The robotics development model in Italy is highly dependent on EU grants
and funded research projects, against the background of national and regional
limited resources for acquiring and autonomously covering the cost of devel-
oping and integrating these technologies into ordinary services. Nevertheless,
national Centres of Excellence conduct groundbreaking research with also
international echoes and impacts. However, both the structure of the interna-
tional EU calls and the national engineering-oriented model might impede the
concrete development of robotics technologies, whereas they overemphasize
the technical dimension of the development over usability in ordinary, exist-
ing services. Furthermore, the current development model is characterized
by a limited involvement of actual and potential end-users, which negatively
impacts upon the applicability and adoption of robotic technologies.

The Norwegian development model is substantially different, not only in
a wider and deeper directing action of central administration (government,
Research Council of Norway and Norwegian Innovation Council) but also in
promoting a more user-centric approach. The testbed principles and practices,
where the Sunnaas Hospital, specialized in rehabilitation, is a frontrunner,
appear to be a winning strategy in this regard as well as a driving factor for
robotics in healthcare. Robotics technology development, design, implementa-
tion and integration in healthcare services require highly collaborative effort
and dialogue, where priority is given to the involvement of professionals and
end-users. This is motivated by the necessity of developing and clinically test-
ing technological solutions that are useful, tailored, and more easily adaptable
to existing working realities.

Apart from these differences, in terms of policy recommendations, both
countries could make a greater effort to strengthen and better target their
development models. A first pillar could be the construction of a larger evi-
dence base on the effectiveness of these instruments than is currently availa-
ble (CICERONE, 2022). Thus, we claim that larger research funding should
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218 Digital transformations

be redirected more towards clinical feasibility and effectiveness rather than
technological development itself. Having consolidated evidence on the most
promising applicative areas, it is from these that policymaking might start to
focus efforts on the embedding of robotics in healthcare services. This means
targeting investments in applications with a higher probability of success (thus
limiting political and organizational costs). From this basis, other applications
can be added with less effort, relying on the enabling framework built during
the previous steps.

Professional Practices

Professionals’ opinions and practices are quite similar in both cases. Robotics
technology is often perceived as a threat to their professionalism and status.
As we showed, this perception stems from concerns about the potential deval-
uation of human work and expertise in healthcare practices; also sometimes
leading to the fear of humans’ replacement enabled by technologies.

Additionally, the rapid advancement of robotic technologies requires the
time and ability of professionals to acquire the necessary knowledge and skills
for mastering these technologies and for making them work in their practical
implementation. However, this learning process is often challenging from the
professionals’ perspective because it adds extra work to already demanding
care work. In this perspective, both countries must invest more strongly in
training professionals about these new technologies, not only by providing
reskilling programmes, but also starting with tertiary education, which in both
countries is lacking in this dimension.

Even more, both countries need to make a major organizational effort to
revise their service models in such a way that permits them to take advantage
of technology while safeguarding both the quality of care provided and the
working conditions of professionals. Thus, strengthening participatory expe-
riences in technology development and management is a facilitating factor.
From the bottom level, the developers—users collaboration would allow com-
panies to take advantage of the expertise of frontline workers, in particular
by gaining knowledge of the constraints, but also of the valuable practices,
related to different operational contexts. Furthermore, a more participatory
process would also prevent the emergence of resistance from workers, because
their concerns would be considered, and because the instruments would be
designed for their specific professional needs.

Moreover, in the multilevel feature that characterizes healthcare service
organizations in both countries, top and middle-level commitment would
also be worthwhile. In addition to what has been said in relation to regulatory
frameworks and financial incentives, administrations and professional bodies
can play a role in promoting organizational principles that then ‘spread’ and
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take root at the local level as well. In this perspective, the Italian reflective
practice carried out by scientific societies and professional orders with regard
to the preferred models for adopting these technologies (that is, the Consensus
Conference; CICERONE, 2022), could be an experience to be taken as an
example in Norway. Through these practices of reflexivity, professional organ-
izations can expect to influence the direction, modalities and ‘meaning’ of the
inclusion of new technologies in their daily practices.

CONCLUSIVE REMARKS

Our analysis has shown that, in both countries, a greater diffusion of robot-
ics in the rehabilitation and care sector presupposes transformative actions
on various institutional and operational barriers. Robotics has the potential
to promote a significant change in medical practices, exploiting the synergy
between human and mechanical work, and thus redefining the entire rehabil-
itation service model. At the same time, these ‘street-level’ changes require a
multilevel transition process, in which various preconditions which are situ-
ated at various levels (regulatory, financial, organizational, practical-profes-
sional) align to enable the diffusion of these technologies in ordinary services,
outside laboratories and contexts of excellence.

In essence, in line with the framework adopted in this book, our analy-
sis confirms that transitions, although potentially disruptive in their conse-
quences, are instead the result of small incremental changes, which gradually
allow first the creation of the transformative element (that is, technology) and
then the social context in which this element can be embedded. To ensure that
this process is not, on the one hand, unjustifiably slow, and on the other, neg-
ative in its consequences, a greater effort is needed from the public sector in
governing the transition; more than has been done so far.

NOTE

1. The analysis of the Italian case is based on a study conducted as part of the
FitdMedROB project (funded by the Italian NRRP's complementary fund
- CUP: PNC0000007). A detailed analysis of these results is provided in
Galligani and Natali (2025).
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11. Artificial intelligence, professions and
the meaning of work

Mateja Vodiskar and Caroline Ruiner

INTRODUCTION

The nature of work has undergone substantial transformations over the cen-
turies, influenced by technological, economic and social changes. The digital
revolution, characterized by the rise of computers and the internet, has pro-
foundly altered the professional landscape (Brynjolfsson and McAfee, 2014).
The integration of artificial intelligence (AI) into various industries is pushing
the boundaries of what constitutes work, with automation taking over rou-
tine tasks and Al augmenting human capabilities in more complex roles. This
shift raises important questions about the future of professions and the skills
required to thrive in an Al-driven economy (Oliveira and Figueiredo, 2024;
Susskind and Susskind, 2015). Professions demand specialized knowledge,
acquired through extensive education and practical training, and are often reg-
ulated by standards and ethics to serve the best interests of clients or society.
Unlike other occupations, professionals have autonomy in decision-making
and are accountable to governing bodies or associations that ensure ongoing
competence (Abbott, 1988; Evetts, 2013; Freidson, 2001).

AT’s integration into professional domains is not just about efficiency and
productivity; it fundamentally alters the roles of professionals. In the medical
field, Al is being used to enhance diagnostic accuracy, personalize treatment
plans and optimize administrative workflows (Jiang et al., 2017). Similarly,
in the legal field, Al has been employed to automate tasks such as document
review, legal research and even predicting case outcomes (Surden, 2019). As
Al continues to advance, it challenges traditional notions of expertise and
authority. Understanding the intersection of Al and professions is crucial for
preparing the workforce for the future (Martinez et al., 2019).

Professions such as medicine and law have traditionally been grounded in
years of education, practical experience and a deep understanding of ethical
principles. However, the growing presence of Al in these fields raises questions
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Artificial intelligence, professions and the meaning of work 223

about the nature of professional competence. As Al systems become more capa-
ble of performing complex tasks that were once the exclusive domain of highly
skilled professionals, the role of human skill is being redefined (Makridakis,
2017). For instance, in medicine, AI’s ability to analyze medical images with
high accuracy has led to concerns about the future role of radiologists and
other specialists (Topol, 2019). Also, Al systems in legal practice can analyze
vast amounts of legal documents in a fraction of the time that it would take a
human lawyer, leading some to question whether AI might eventually surpass
human capabilities in certain areas (Susskind, 2019). These shifts necessitate
a re-evaluation of what it means to be a highly skilled professional in the age
of AL

Professional identity is closely tied to the values, norms and self-conception
that professionals develop regarding their role and responsibilities within their
profession. The integration of Al into professional practice has the potential to
disrupt this identity, as professionals wrestle with the implications of sharing
their roles with machines. Physicians may face a shift in their role from diag-
nosticians to managers of Al-driven diagnostic tools, potentially altering their
identity as healers and decision-makers (Fleming, 2018). For lawyers, the use
of Al in legal research and predictive analytics may challenge their self-per-
ception as the primary interpreters of law and arbiters of justice (Susskind,
2019). These changes could have profound implications for how professionals
see themselves and their work in a world where Al plays an increasingly prom-
inent role.

Meaningful work is a concept that has gained significant attention in recent
years, particularly in the context of technological change (Symon and Whiting,
2019). Defined as work that is personally fulfilling, socially valuable, and
aligned with an individual’s values and sense of purpose, meaningful work is
a critical component of professional satisfaction and well-being (Steger et al.,
2012). The rise of Al in professional settings raises important questions about
how the nature of meaningful work might be changing. When Al takes over
tasks that professionals once found meaningful, such as diagnosing patients
or crafting legal arguments, it raises concerns about whether these profession-
als will still find their work fulfilling. Alternatively, Al could potentially free
up professionals to focus on more meaningful aspects of their work, such as
patient care or client counselling (Brougham and Haar, 2018).

The impact of Al on meaningful work is unclear, bringing both positive
and negative outcomes. Al may either enhance or diminish work satisfaction
depending on how it is employed (Bankins and Formosa, 2023). If Al takes
over routine tasks, it could free individuals for more engaging roles, enriching
their sense of purpose. Conversely, replacing complex, stimulating tasks could
reduce work meaningfulness (Brougham and Haar, 2018; Scripter, 2024). Al
can also generate new tasks, but these may be lower-skilled, reducing purpose
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(West, 2018). Alternatively, Al could augment human skills, automating mun-
dane work and enabling employees to focus on higher-level tasks, thus enhanc-
ing their roles (Frey and Osborne, 2017). Overall, AI’s impact depends on
which tasks it automates and how it reshapes job roles (Bankins and Formosa,
2023). While AI’s potential to transform work is acknowledged, the extent to
which it creates or diminishes meaningfulness remains underexplored.

In this context, we address the following research question: How does the
integration of Al systems affect professionals’ perception of meaningful work?
To explore this question, this chapter presents findings from a qualitative study
that involved qualitative interviews with physicians and lawyers. The aim was
to capture the professionals’ perspectives on the integration of Al into their
respective fields, which are both characterized by high-stakes decision-mak-
ing processes that can significantly alter roles and responsibilities. Qualitative
research is particularly well suited to this inquiry, as it allows for a nuanced
understanding of complex phenomena such as professional identity and mean-
ingful work, which are shaped by individual experiences, values and social
contexts (Creswell and Poth, 2016). In healthcare, the introduction of Al has
been shown to enhance clinical decision-making, potentially transforming
physician—patient interactions and the competencies required for effective
practice (Russell et al., 2023; Samhammer et al., 2022). Similarly, in the legal
domain, the lack of a clear regulatory framework for Al poses challenges that
can reshape the profession, compelling practitioners to navigate the complexi-
ties of AI’s implications on legal standards and client representation (Nunnelley
et al., 2024; Xudaybergenov, 2023). By engaging directly with professionals
experiencing Al integration, this study provides insights into the spectrum of
attitudes—ranging from scepticism to enthusiasm—among healthcare and
legal professionals regarding AI’s role in their work, thereby enriching the
qualitative data necessary for understanding how Al influences perceptions of
meaningful work across these professions. Furthermore, the empirical focus
on physicians and lawyers allows for a comparative analysis of how different
professional cultures respond to Al integration, yielding insights into broader
societal implications related to trust, accountability and the evolving nature of
professional identity (Aquino et al., 2023; Chalutz Ben-Gal, 2023). Thus, the
selection of medicine and law as focal points for this study is justified by their
critical engagement with Al, diverse professional attitudes and the potential
for comparative analysis.

Similarities between the two professions include a long, specialized educa-
tion, which involves attending a university. Both physicians and lawyers have a
high ethical responsibility towards their patients (in the case of physicians) or
clients (in the case of lawyers). Both professions work directly in the interest of
their patients or clients. They provide specialized advice and care based on the
specific needs of those they serve. Differences lie in the activities themselves.
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While physicians focus on medical diagnosis, treatment and prevention of dis-
eases to maintain or restore the health of patients, lawyers advise and represent
their clients in legal matters, safeguarding and enforcing their legal interests.

The analysis is grounded in the concepts of professional identity and mean-
ingful work. Professional identity theory emphasizes the importance of under-
standing how individuals see themselves in relation to their work and how
this identity is constructed and maintained over time (Ibarra, 1999). In the
context of Al, this theory helps to explain how Al at work may impact upon
professionals’ self-conception and sense of purpose. The concept of mean-
ingful work provides a lens through which to examine how AI might affect
the intrinsic and extrinsic rewards that professionals derive from their work
(Rosso et al., 2010). Together, this framework guides the analysis of the inter-
view data and helps to illuminate the broader implications of Al for the future
of professions and meaningful work.

CONCEPTUAL FOUNDATIONS
Professions and Professional Identity

Professions are defined by a set of specialized skills, knowledge and stand-
ards that differentiate them from other types of work. They typically have
regulatory bodies which ensure that members meet established standards of
competence and ethics (Suddaby and Viale, 2011). Professional identity refers
to how individuals perceive themselves within their profession and how they fit
within its values, roles and norms (Trede et al., 2012). It is both a personal and
a social construct, shaped through education, practice and interactions with
colleagues (Ibarra, 1999). Developing a professional identity is crucial because
it influences career satisfaction, job performance and ethical decision-making
(Slay and Smith, 2011).

Professional identity formation begins during formal education, where indi-
viduals are introduced to the norms and values of their profession (Trede et
al., 2012). The process is dynamic, evolving throughout their career as they
encounter new experiences, challenges and roles (Chreim et al., 2007). A
strong professional identity can foster resilience, particularly in challenging
work environments (Caza and Creary, 2016).

In digital work environments, professions are evolving due to technologi-
cal advances, globalization and changing societal expectations (Noordegraaf,
2020). These shifts require professionals to continuously adapt their identities
to remain relevant and effective (Caza and Creary, 2016).
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Digitalization and AI in Professional Work

Digitization, digitalization and digital transformation are critical concepts in
understanding the modern society (Brennen and Kreiss, 2016). Digitization
refers to converting analogue information into digital formats for storage,
processing and transmission via information and communication technology
(ICT) tools. Digitalization encompasses the broader implications of integrat-
ing digital tools into social and organizational practices, including changes in
communication methods and business processes, often involving automation
(Wilkesmann et al., 2020). Digital transformation, however, represents a more
extensive societal shift, where digital technologies drive strategic changes that
reshape value creation, requiring organizations to navigate structural changes
and potential barriers for effective implementation (Pinheiro et al., 2023). The
concepts of digitization, digitalization and digital transformation are intri-
cately connected with the development and application of Al within organiza-
tions. Al plays a crucial role in advancing each of these processes, particularly
in the realm of digital transformation. As digitization converts analogue infor-
mation into digital formats, Al can enhance the processing and analysis of this
data, enabling more efficient storage, retrieval and utilization of information
(Brynjolfsson and Mitchell, 2017).

Al refers to the ability of machines to perform tasks that would usually
require human intelligence, such as language understanding, problem-solving,
reasoning and learning from experience (Wang, 2019). Advances in Al, espe-
cially in machine learning, robotics and data analysis, accelerate the develop-
ment of information technology (IT) systems across various sectors, including
healthcare, law, finance and education (Russell and Norvig, 2020).

Conceptualizing Meaningful Work

Meaningful work refers to the significance of a work goal or purpose in con-
nection to an individual’s personal ideals or standards (Spreitzer, 1995), and it
embodies the personal importance of a key social activity: one of the largest
uses of adults’ waking hours, and a primary setting where individuals strive to
achieve their life aspirations (Lysova et al., 2019). It is a concept which encap-
sulates the idea that work should not only provide economic benefits but also
contribute to personal fulfilment, societal well-being and a sense of purpose
(Bailey et al., 2017). Traditionally, meaningful work has been associated with
intrinsic factors such as autonomy, skill variety, task significance and oppor-
tunities for personal growth (Hackman and Oldham, 1976). Scientists have
long argued that meaningful work is essential for individual identity and social
cohesion, as it fosters a sense of belonging and purpose within the broader
societal framework (Rosso et al., 2010).
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Al can augment human capabilities, allowing individuals to focus on
more complex, creative and value-driven tasks that machines cannot repli-
cate (Brynjolfsson and McAfee, 2014). This shift has the potential to inject
new meaning into work by freeing individuals from everyday tasks and ena-
bling them to engage in more intellectually stimulating activities (Wilson and
Daugherty, 2018).

The Dual Role of AI: Threat and Opportunity for Meaningful Work of
Professions

The dual nature of Al as both a threat and an opportunity to meaningful work
highlights the need for a nuanced understanding of its implications. On one
hand, Al can lead to the dehumanization of work by reducing the need for
human intervention and diminishing the value of human skills and judgement
(Susskind, 2019). On the other hand, AI’s ability to handle routine tasks can
empower workers by allowing them to focus on more meaningful aspects of
their jobs, such as problem-solving, creativity and interpersonal interactions
(Bessen, 2018). This shift has the potential to contribute to a more fulfilling
work experience, provided that workers are given the necessary support and
training to adapt to these new roles (Arntz et al., 2019).

Existing research suggests that AI’s ability to handle repetitive and everyday
tasks can indeed free up time for professionals to engage in more meaning-
ful work, such as complex problem-solving and client or patient interaction
(Susskind, 2019; Topol, 2019; Susskind and Susskind, 2015). However, there
are also concerns that Al might diminish the meaningfulness of work by
reducing the role of human judgement and creativity in professional tasks
(McGinnis and Pearce, 2019). Moreover, the reliance on Al could also raise
ethical concerns, as the lack of transparency in Al decision-making processes
might lead to a loss of trust in the professional—client relationship, which is a
crucial source of meaning for many professionals (Jiang et al., 2017).

The introduction of Al into the workplace has been found to influence pro-
fessionals’ perception of meaningful work by reducing cognitive load and ena-
bling employees to focus on more complex, creative tasks that machines cannot
replicate (Brynjolfsson and Mitchell, 2017). However, Al-driven automation of
routine tasks can sometimes lead to a sense of reduced job significance, as pro-
fessionals may feel displaced or undervalued in roles that they once performed
manually (Davenport and Ronanki, 2018). Research suggests that AI’s ability
to augment decision-making processes enhances job satisfaction by providing
employees with more accurate data, enabling better-informed decisions and
increasing their perception of job relevance (Huang et al., 2019).

Studies show that professionals in Al-augmented environments often expe-
rience enhanced job complexity and skill utilization, which can boost their
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sense of purpose and engagement (Wilson and Daugherty, 2018). On the other
hand, AT’s potential to deskill certain professions by automating knowledge-in-
tensive tasks has raised concerns about the long-term impact on the meaning-
fulness of specialized careers (Acemoglu and Restrepo, 2019). Overall, the
impact of Al on perceptions of meaningful work appears to be contingent on
the balance between task augmentation and task replacement, with greater
augmentation being linked to more positive work experiences (Brougham and
Haar, 2018).

METHODS
Research Approach: Interviews with Physicians and Lawyers

In order to examine how integration of Al systems affects professionals’ per-
ception of meaningful work, we conducted ten problem-centred interviews
with physicians and lawyers to analyze the effects of Al use on meaningful
work of professionals (Witzel and Reiter, 2012).

In the medical profession, meaningful work is typically associated with the
capability to care for others, alleviate suffering and contribute to the well-be-
ing of patients (Steger et al., 2012). Physicians often derive meaning from the
human connection that they establish with patients, the sense of purpose in
diagnosing and treating illnesses, and the intellectual fulfilment of engaging
in complex medical decision-making (Frankl, 1985). However, the increas-
ing bureaucratic demands and the emphasis on efficiency and productivity in
healthcare can sometimes detract from these sources of meaning, leading to
frustration and a sense of alienation among medical professionals (Shanafelt
et al., 2015).

In the legal profession, meaningful work is often associated with the ability
to advocate for justice, uphold the rule of law and make a positive impact on
society. Lawyers may find meaning in their work through the intellectual chal-
lenge it presents, the opportunities for problem-solving, and the sense of duty
and responsibility that comes with representing clients and ensuring that legal
processes are fair and equitable (Rhode, 2015).

In the medical field, AI applications have been equally transformative. Al
has been integrated into diagnostic processes, treatment planning and patient
monitoring, among other areas. Al-driven diagnostic tools, such as those
based on machine learning algorithms, have shown high accuracy in detect-
ing diseases from medical images, often surpassing human experts (Esteva
et al., 2017). In treatment planning, Al personalizes treatment protocols by
analyzing patient data and predicting treatment responses (Topol, 2019). AI’s
role in patient monitoring is also expanding, with the development of wearable
devices and remote monitoring systems that utilize Al to track patient health in
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real time, enabling more proactive and personalized healthcare (Krittanawong
et al., 2022). In this sense, in the medical profession, AI’s ability to handle rou-
tine diagnostic and monitoring tasks has freed up time for physicians to engage
more deeply with patient care (Topol, 2019). Yet, there are also concerns about
the reliability of Al systems, the potential erosion of clinical skills, and the
ethical implications of Al in healthcare, particularly regarding patient privacy
and the transparency of Al-driven decisions (Jiang et al., 2017).

In the legal profession, Al has been primarily utilized for tasks such as
legal research, contract analysis and predictive analytics. Legal research,
traditionally a time-consuming process, has been significantly streamlined
through Al-powered tools that can quickly sift through vast amounts of legal
documents and case law to provide relevant information (Hildebrandt, 2020).
Contract analysis has similarly benefited from Al, with algorithms capable of
reviewing and extracting pertinent clauses from large volumes of contracts,
thereby reducing the time and effort required from lawyers (McGinnis and
Pearce, 2019). Predictive analytics uses Al to forecast case outcomes, helping
lawyers to strategize and clients to assess litigation risks (Susskind, 2019). The
impact of Al on the day-to-day tasks of physicians and lawyers is significant.
For lawyers, Al has reduced the time spent on routine tasks such as document
review and legal research, allowing them to focus on more complex and strate-
gic aspects of their work (Remus and Levy, 2017). However, this shift has also
raised concerns about the potential for job displacement and the de-skilling of
legal professionals, as Al takes over tasks traditionally performed by junior
lawyers and paralegals (McGinnis and Pearce, 2019).

We recruited interviewees through previous field contacts, and cold call-
ing. Selection criteria were: (1) their occupation in one of the fields mentioned
(health care, law); (2) work experience of at least three years; and (3) experi-
ence in the use of Al systems at work. Interview sample characteristics are
summarized in Table 11.1.

The interview guidelines were developed based on the literature on mean-
ingful work and taking into account recent technological developments. We
started with an open-ended prompt about current activities to elicit focused
narratives. This was followed by open-ended key questions covering relevant
topics such as the use of Al systems in work processes, relevant work char-
acteristics and meaningfulness. The interviews were digitally recorded, tran-
scribed, and anonymized for systematic analysis. The average duration of the
interviews was approximately 35 minutes.

Analysis Process
The analysis is based on a qualitative content analysis (Mayring, 2014) using

MAXQDA software. Table 11.2 provides a list of codes. We used both an
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Table 11.1 Interview sample characteristics
Interviewee Job description Gender Year of  Work experience
birth (years)
Physician 1 (P1) Specialist M 1984 12
Physician 2 (P2) Medical director and M 1987 12
senior physician

Physician 3 (P3) Senior physician M 1985 8
Physician 4 (P4) Consultant M 1992 5
Physician 5 (P5) Senior physician M 1988 10
Lawyer 1 (L1) Lawyer/Partner w 1979 17
Lawyer 2 (L2) Lawyer \ 1991 5
Lawyer 3 (L3) Lawyer/Partner w 1985 12
Lawyer 4 (L4) Lawyer/Partner M 1971 24
Lawyer 5 (L5) Lawyer/Partner M 1973 22

inductive approach for developing categories and a deductive method for apply-
ing them. Through regular discussions, the categories were defined, and the
overall system was further developed, with key quotations identified for each
category. The interview excerpts were translated from German into English.

EMPIRICAL FINDINGS
The Impact of AI on Professional Workflow and Efficiency

The empirical results show that physicians and lawyers perceive Al systems
as valuable tools that enhance various aspects of their work. Al is primarily
utilized for enhancing literature analysis, refining text and generating drafts of
academic papers. This allows researchers to focus on content accuracy while
leveraging AT’s ability to structure and format documents efficiently:

I try to use it to work on scientific questions, I use it to make corrections to written
texts, and I get information about things that can be improved in texts, also in terms
of content, and I get help with analysing literature. (P2:5)

AT’s use extends into clinical diagnostics and therapy recommendations. For
instance, in ambiguous medical cases, Al can suggest diagnoses and treatment
options, such as optimal antibiotic therapies based on specific pathogens. This
can enhance clinical decision-making by providing alternative perspectives
that may not be immediately apparent to human practitioners:
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Table 11.2 List of codes

Main category Subcategory When to apply

Current activity Typical working day Assign when interviewees describe
their usual daily routine, schedules
or common tasks during a regular
workday. This includes recurring
activities or the general structure of
their working hours.

Current activity Work tasks Apply when interviewee specifically

Current activity

Understanding the
role of Al

Understanding the
role of Al

Understanding the
role of Al

Perceived impact on
professional identity

Perceived impact on
professional identity

Current activity

Change through Al

Effects of Al in
everyday working life

Understanding Al

Uniquely human
aspects of professional
work

Perception and
integration of Al in the
workplace

describe tasks they perform as
part of their job, focusing on the
actual work being done.

Assign when interviewees are
discussing what they are currently
working on or focusing on at the
time of the interview, such as specific
ongoing projects or immediate tasks.

Apply when interviewees discuss
how AI has changed or is expected
to change their job, workplace or
industry, in terms of processes,
efficiency or job roles.

Assign when interviewees mention
specific ways that Al influences

or impacts upon their daily work
routines or tasks. This includes
positive, neutral or negative effects.

Use when interviewees explain their
own understanding or knowledge

of Al, capabilities, limitations, and
how it works. This might involve
discussions about what Al is and how
it operates in their specific context.

Apply when interviewees emphasize
aspects of their work that they
believe are inherently human and
cannot be replaced by Al, such

as empathy, creativity or ethical
decision-making.

Use when interviewees discuss how
Al is perceived in their workplace
(e.g., as a positive tool, a threat

or neutral) and how it is being
integrated into daily operations.
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Main category

Subcategory

When to apply

Perceived impact on
professional identity

Overall impact on the
meaningfulness

Overall impact on the
meaningfulness

Overall impact on the
meaningfulness

Future prospects and
development of the
profession

Future prospects and
development of the
profession

Impact of Al on
professional identity

Meaningfulness of the
profession

Role of human
interaction

General impact of Al
on meaningfulness

Opportunities and risks

Future of the
profession

Assign when interviewees reflect on
how the introduction or presence of
Al affects their sense of professional
identity or role, including any
changes to how they view themselves
in their job.

Apply when interviewees discuss
how their job or profession still holds
value or meaning, especially in the
context of Al's growing role in the
workplace.

Use when interviewees talk about
the importance of human interaction
in their job, especially in areas that
Al cannot replicate, such as personal
connections, teamwork or client
relations.

Assign when interviewees discuss
AT’s overall influence on how
meaningful they perceive their work
to be, either enhancing, diminishing
or having no effect on it.

Apply when interviewees talk about
the potential opportunities (e.g.,
career growth, innovation) or risks
(e.g., job loss, ethical concerns)
posed by Al for their profession.

Use when interviewees reflect

on the future direction of their
profession, especially in light of
AT’s advancement and integration.
This includes both optimistic and
pessimistic views.

For example, if I have a patient who has unclear symptoms, where I don’t know
exactly what they’re suffering from, for example, unclear abdominal pain, then I
use Al to give me direction or just to help me, because it often happens that Al rec-
ommends things that you don’t even know about, because it just has a higher level
of intelligence. (P4:9)

In surgical preparation and simulation, Al aids in visualizing patient-specific
anatomical variations, ensuring that surgical interventions are oncologically
sound. Such machine learning-based systems are increasingly integrated
into preoperative planning, improving the precision of surgical procedures.
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Additionally, Al is explored for automating patient management processes,
streamlining tasks such as appointment scheduling, which can free up valuable
time for patient care:

Here in Thoracic surgery, we have the problem that the anatomy is not always the
same. In other words, the anatomy that we know from the anatomy books is only
the same in about 15-20% of cases. This is the case with patients. And if we then
want to define which part of the lung we need or want to remove, it is difficult to
deduce from the CT images whether this part that we want to remove actually
makes sense from an oncological point of view. That’s why software that makes it
possible to visualize the anatomical counterparts and check whether this actually
makes sense is very useful and very helpful. (P5:8)

The legal field sees Al blurring the lines between traditional software and
autonomous systems, particularly in areas such as trademark law. Here, Al’s
capacity to make judgements, such as assessing trademark infringement, high-
lights its growing potential for more complex decision-making tasks:

A further development is then already, so to speak, and that is not yet so mature
that it is already in use as standard, Al software that virtually checks the Internet
for legal violations on a daily basis and then gives us reports, virtually takes over
the research work. (L1:9)

Another shift in the legal field describes how advanced machine techniques
streamline the process of reviewing documents, further minimizing the need
for human involvement in initial data gathering and analysis:

I no longer read at all, but I use machine techniques to take data points, such as
Control F or a Google Search and then do that a bit on steroids, so to speak, and
then go through documents with technology. (L5:6)

Across these professions, Al acts as both a tool for efficiency and a deci-
sion-support system, with the promise of further integration and automation
in the future.

Redefining Professional Identity in the Age of AI

The implementation of Al systems has had varying impacts on professionals’
daily tasks in medical and legal settings. In clinical environments, automa-
tion of repetitive tasks, such as managing patient data and prescribing medi-
cations, has significantly streamlined workflows. Previously time-consuming
processes, such as manually documenting therapies or preparing treatments,
can now be completed quickly with just a few clicks. Real-time data analysis
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also allows for more efficient patient monitoring, leading to substantial time
savings for healthcare workers:

In the past, we did all the therapy, for example, from the patient, that was paper,
just paper, tablet, in front of patient, in front of doctor, we just have to bring each
medication forward. And that took a lot, a lot, a lot of time, a lot of time. (P1:16)

Al also plays a transformative role in surgical preparation. By automating pre-
operative planning, surgeons can customize procedures to individual patients,
potentially improving long-term outcomes:

It allows me to concentrate much more on each patient, it saves me time on the one
hand, and on the other hand I can tailor the operation itself, the surgical technique,
much more to the patient. (P5:10)

In legal practice, the interviewees report that Al has become essential for
increasing efficiency. It allows lawyers to quickly generate overviews, perform
repetitive tasks and streamline documentation processes. This has become cru-
cial for maintaining competitiveness in an industry where clients are unwilling
to pay for labour-intensive manual work:

So far, it’s been absolutely supportive for us. You have to use this software to stay
competitive, because otherwise you would basically have to do the work yourself
and we always charge by the hour and no client is willing to pay for this work if
you were to do it all by hand. In other words, we are absolutely dependent on this
software, which is becoming more and more intelligent. (L1:11)

The growing reliance on Al in legal practice reflects a broader shift toward
optimizing workflows, not only to meet client demands but also to enhance job
satisfaction by reducing time spent on routine, non-critical tasks:

So as this is just a tool for me, nothing has changed. It has become a bit more sat-
isfying because you have to spend less time on work that doesn’t directly affect the
result. (L4:36)

Both physicians and lawyers increasingly use Al to automate and enhance
tasks — from literature analysis, clinical diagnostics and surgical planning to
legal document review and trademark evaluation — streamlining workflows
and improving decision-making. This integration of Al not only boosts effi-
ciency but also redefines professional roles by allowing experts to concentrate
on more critical aspects of their work.
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Sense of Meaning and Purpose in Professional Roles

For the interviewees, a key theme for the meaning of work is the interac-
tion with patients and clients, together with the professional satisfaction. The
human connection is seen as vital in delivering personalized care and provid-
ing emotional support, which technology and Al cannot replace:

I have to talk to patients. And that brings us a lot. Even if they’re grateful, we get a
lot out of it. They say thank you very much. You saved my life, for example. That’s
why we studied for 25 years. (P1:25)

It makes sense for me to deliver a good performance. I have certain expectations
of myself. I wouldn’t be able to sleep well if I were to say that I've just somehow
banged it out linguistically and I don’t really care. But my aim is actually to do it as
well as I can and help someone. (P3:15)

Work-life integration and passion for the profession also play a role. This per-
sonal commitment provides them with a sense of stability and achievement,
fuelling their passion for continuous development:

Yes, to put it simply, I see my work as the goal of my life. So, for me, work is, I'm
a workaholic. I'm always working because I like it. And when I’'m not working, I
just feel bad. That’s why I get up because I love my work. And I don’t see it as work
at all, but really as my life. So, I always want to develop through my work. (P4:21)

Additionally, organizational and systemic aspects contribute to or detract from
work satisfaction. Respondents recognize that while mundane or bureaucratic
tasks are necessary, reducing these through digital or human support systems
would increase job satisfaction and academic engagement, ultimately leading
to more impactful delivery:

The more we do it, the greater the satisfaction, not only for the patient, but I feel it
myself when I know that I’ve actually achieved something. I think surgery has the
advantage that you can see the results of the work immediately, but also the satis-
faction and dissatisfaction at the same time. (P5:16)

By streamlining routine tasks through both digital solutions and efficient prac-
tices, the professionals interviewed not only enhance their perception of mean-
ingful work but also gain a clearer sense of accomplishment:

I think the advantages are certainly increased efficiency and the avoidance of errors.
This makes the work more meaningful because you avoid redundant work. (L4:39)

In summary, AI predominantly enhances efficiency and can improve mean-
ingful work when actively integrated. However, its implementation must be

Cathrine E. Temte, Jarle Trondal, Alexander Ruser, and Gloria

Downloaded from https:.
ia Open Access. This is an oper
Commons Attribution-Non(
(https://creativecor

https://creativecommons.org,



236 Digital transformations

approached with caution, ensuring that human expertise remains an indispen-
sable element in maintaining high standards of quality, ethical decision-mak-
ing and meaningful professional engagement. While Al primarily serves to
augment efficiency and can contribute to enhancing meaningful work through
the automation of routine tasks, it also raises concerns regarding the potential
erosion of human cognitive functions. These concerns are particularly relevant
in relation to the extent of Al integration, as over-reliance on automated sys-
tems may diminish critical thinking and problem-solving roles traditionally
fulfilled by human professionals. In both medicine and law, Al has the poten-
tial to act as a supportive element that enhances the meaningful, interpersonal
and cognitive dimensions of these professions.

DISCUSSION

The aim of this chapter was to analyze how the integration of Al systems
affects professionals’ perception of meaningful work. The empirical findings
reveal a nuanced relationship between Al integration and meaningful work in
both medical and legal fields (Davenport and Ronanki, 2018). On the one hand,
Al enhances efficiency, allowing physicians and lawyers to focus on more
complex, value-adding tasks without sacrificing the core elements that render
their work meaningful (Brynjolfsson and McAfee, 2014). On the other hand,
the integration of AI highlights notable differences in how each profession
adapts to technological advancements. In medicine, Al is primarily leveraged
to enhance clinical decision-making — diagnosing ambiguous conditions and
personalizing surgical preparations — which directly impacts upon patient care
and outcomes (Russell et al., 2023; Samhammer et al., 2022). In contrast, the
legal field utilizes Al to streamline document review and automate research
tasks, thereby boosting operational efficiency without significantly altering
client interactions (Nunnelley et al., 2024; Xudaybergenov, 2023). However,
these adaptations bring distinct concerns: physicians worry about maintaining
the human connection with patients amidst increasing automation, while law-
yers are more focused on the implications of Al for workflow efficiency and
the potential reduction in human oversight in legal judgments (Ho and Caals,
2021; Weidener and Fischer, 2024). Ultimately, this divergence underscores
how AI’s impact on professional identity varies: emphasizing interpersonal
relationships in medicine, and efficiency coupled with accuracy in legal pro-
cesses (Migliorini and Moreira, 2025; Petersson et al., 2022).

AT’s ability to automate routine tasks such as literature analysis, text refine-
ment and clinical data processing is perceived positively by both professions,
as it streamlines workflows and increases productivity (Kaplan and Haenlein,
2019). This aligns with existing literature that highlights the time-saving ben-
efits of Al in professional settings, particularly in fields requiring extensive
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data analysis, such as medicine and law (Davenport and Ronanki, 2018). By
reducing cognitive load in areas such as documentation or basic diagnostics,
Al allows professionals to devote more time to tasks that are intellectually and
emotionally fulfilling, which contributes to a deeper sense of professional sat-
isfaction (Smith, 2018). For example, in healthcare, physicians can focus more
on patient interactions, which they identify as a key source of meaningfulness
in their work (Topol, 2019). Similarly, in the legal field, Al helps lawyers to
handle routine legal work efficiently, freeing them to concentrate on strategic
thinking and personalized client interactions (Susskind and Susskind, 2015).

However, the discussion also reveals a tension between AI’s efficiency and
its potential to reduce the cognitive contributions of professionals. Physicians
express apprehension that excessive dependence on Al for clinical decisions
might dilute the quality of care by minimizing human judgement, a concern
supported by research suggesting that overuse of decision-support systems can
weaken critical thinking skills (Topol, 2019). Alongside this caution, health-
care technologies such as telemedicine, electronic health records and remote
monitoring can improve patient care and access, though protecting privacy,
preserving autonomy and maintaining the doctor—patient relationship remain
essential. Active engagement with Al, rather than blind trust, is crucial to
ensuring that technology enhances rather than diminishes professionals’ intel-
lectual involvement (Wachter et al., 2017).

Ultimately, the perceived impact of Al on meaningful work appears con-
tingent on how it is integrated (Susskind and Susskind, 2015), especially con-
sidering that individuals engaged in meaningful work experience improved
well-being and performance (Allan et al., 2019). Al that is employed as a sup-
portive tool — one that enhances human decision-making and allows profes-
sionals to focus on higher-order tasks — can increase meaning (Kaplan and
Haenlein, 2019). Thus, the balance between Al efficiency and the retention of
human expertise and empathy is key to ensuring that Al contributes positively
to the meaningfulness of professional life (Topol, 2019).

This chapter sought to answer the research question: ‘How does the integra-
tion of Al systems affect professionals’ perception of meaningful work?” Our
results indicate that integrating Al systems is reshaping job roles by automating
routine tasks and necessitating new, higher-order skills for effective collabora-
tion with these technologies. On the one hand, this is potentially leading to a
decrease in patient interaction and oversight. On the other hand, this entails the
potential to further develop work and daily routines in the sense of engaging
in patient interaction as well as in creative and strategic work. This depends on
professionals actively and reflectively shaping their work and daily tasks and
dealing competently with Al. Consequently, this shift enables professionals to
focus on more personalized, creative and strategic work, which enhances their
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perception of meaningful work by aligning daily tasks more closely with their
intrinsic motivations and long-term professional growth.

The findings from this research offer significant contributions to the ongo-
ing discourse on AI’s role in reshaping professional work, particularly in
fields such as law and healthcare. Prior to this study, much of the literature
emphasized AI’s potential to boost efficiency and automate routine tasks. Our
research adds a deeper understanding of how AI’s integration into complex
professional environments impacts the subjective experience of meaningful
work. It highlights that Al is not just a tool for increasing productivity but can
also influence the very nature of job satisfaction and professional identity.

A key insight from these results is the dual nature of AI’s influence; while
it can free professionals from routine tasks, allowing them to focus on more
fulfilling, complex work, it also introduces a tension regarding the potential
erosion of cognitive engagement. The apprehension surrounding the over-reli-
ance on Al reveals a previously underexplored aspect of how technology might
impact upon the intellectual autonomy and decision-making skills of profes-
sionals. The direction that Al takes in reshaping professional work depends
on its role: whether it serves as a supportive tool or a replacement for human
judgement. Integration strategies that emphasize collaboration with Al allow
professionals to retain cognitive engagement and focus on complex tasks,
enhancing their sense of purpose and satisfaction. Conversely, excessive reli-
ance on Al without active human input risks eroding critical thinking skills
and diminishing the intellectual autonomy essential to meaningful work.

CONCLUSION

This chapter has explored how the integration of Al systems affects profession-
als’ perception of meaningful work. It offers broader insights into how tech-
nology reshapes the nature of meaningful work beyond traditional productivity
advances. This research reveals that AIl’s integration can both liberate work-
ers from routine tasks and risk reducing intellectual engagement, a balance
relevant to any domain involving complex decision-making. Additionally, it
underscores the importance of designing Al systems to support human exper-
tise and autonomy rather than to erode them, a lesson applicable across fields
prioritizing creativity and professional identity.

This study has several limitations that suggest directions for future research.
First, the qualitative approach, while valuable for exploring in-depth perspec-
tives, was limited by a small, Germany-based sample. Future research could
enhance the robustness of these insights by employing a larger, more diverse
sample and incorporating quantitative methods. Expanding the scope interna-
tionally and including additional professions would also provide a more com-
prehensive understanding of the phenomenon. Furthermore, an emerging area
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of investigation could be exploring job crafting strategies that professionals
develop in response to Al integration, examining how individuals proactively
reshape their work roles and cognitive approaches to maintain meaningful
engagement with technology. This approach would provide deeper insights
into individual agency and adaptive responses to technological transforma-
tions. Moreover, this study focused solely on the perspectives of professionals,
which may not fully capture the broader dynamics of organizational struc-
tures or client and patient experiences. Including the viewpoints of organi-
zational representatives and clients or patients would present a more holistic
view. Finally, using single-point qualitative research limits the insight to a
moment in time; thus, a longitudinal approach, such as a diary study, would
allow future researchers to explore changes over time, allowing for a deeper
understanding of these experiences.

The future of work in the age of Al presents both challenges and opportuni-
ties for meaningful work. As Al technologies continue to evolve and reshape
the nature of work, it is essential to consider the sociological implications of
these changes for individuals, organizations and society as a whole. The inte-
gration of Al into the workplace raises important questions about the role of
technology in shaping social relationships, and the broader societal impact of
technological change (Ford, 2015).

One of the key challenges in this context is ensuring that the benefits of Al
are equitably distributed across society, and that marginalized groups are not
disproportionately affected by job displacement and deskilling (Noble, 2018).
This requires a collaborative effort between policymakers, organizations and
civil society to develop strategies that promote inclusive growth and social
well-being (West, 2018). Another critical challenge is addressing the ethical
and social dimensions of Al, ensuring that these technologies are designed
and implemented in a manner that aligns with the values and goals of society
(Floridi et al., 2018).

The relationship between Al and meaningful work is complex and mul-
tifaceted, encompassing both challenges and opportunities for individuals,
organizations and society. By adopting a proactive and inclusive approach to
managing the impact of Al on work, organizations can create a more mean-
ingful and fulfilling work experience for their employees, and contribute to a
more equitable and just society.
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12. Artificial intelligence and inclusive
education: a critical look from a
pedagogical perspective

Silvia Zanazzi and Cathrine E. Teamte

INTRODUCTION

Technology is neither good nor bad; nor is it neutral

(Melvin Kranzberg)

In his 1986 study on the ‘laws of technology’, Kranzberg argued that every
technological innovation is an open door, not forcing us to enter but inviting us
into a new environment. If we decide to cross the threshold, the layout of the
corridors and rooms does not impose a predetermined path on us, but suggests
a sense of direction.

Technological developments have environmental, social and human conse-
quences that go far beyond the immediate goals of the technology itself. Every
technological innovation arises from necessity and, at the same time, generates
new needs that must be addressed, triggering deep and pervasive processes of
change. As a ‘very human activity’ (Kranzberg, 1986), technology must be
governed by human values. We should shape its impact, ensuring ethical and
sustainable outcomes. Context and guiding principles are crucial in determin-
ing technology’s effect (Floridi and Cabitza, 2021; Floridi, 2022).

Experts, researchers and advocates in the field have expressed concerns about
artificial intelligence (AI) potentially making education less inclusive. These
authors argue that Al systems can inadvertently perpetuate or exacerbate dis-
crimination and biases in the data on which they are trained (UNESCO, 2019,
2021, 2023; UN, 2021; Baker and Hawn, 2022; Selwyn, 2022; EDF, 2023;
Idowu, 2024). Some consider it important to specify that Al ethics is a highly
complex matter, extending well beyond data and computational systems. The
cognitive and value-based assumptions underlying Al policies, decisions and
practices also significantly determine their ethical and inclusionary outcomes.
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Therefore, when addressing Al ethics in education, it is essential to uphold
the fundamental ethics of education itself and carefully consider pedagogical
strategies (Holmes et al., 2021).

On the other hand, many emphasize that Al has the potential to play a posi-
tive role in promoting diversity and inclusivity in education when implemented
with a deliberate focus (OECD, 2019, 2022; Panciroli et al., 2020; Holmes et
al., 2021; Holmes et al., 2022; European Union, 2022; Holmes and Tuomi,
2022; Chandra Kruse et al., 2023; Holmes and Porayska-Pomsta, 2023).

The intersection of school, disability and Al is an important and evolving
area (UN, 2021). Al can be instrumental in developing assistive technologies
and building inclusive learning, relationship and socialization environments
and experiences that address the needs of all individuals, including those with
disabilities.

There are opportunities and challenges deriving from the use of Al in edu-
cation. Proper training for educators and ongoing evaluation of Al systems
is crucial to ensure that technologies enhance, rather than hinder, the goal of
inclusive education (Knox et al., 2019). Research and the critical analysis of
its results from a pedagogical perspective can make an incisive contribution to
achieving this objective.

This chapter focuses on AI’s possible impact on inclusive education, and
our ways of thinking and acting toward differences. Specifically, we answer
the following research question: Is it possible to realize virtuous synergies of
thought and action between human intelligence, Al and inclusive education?
We believe that this question is important because, despite ongoing studies and
experiments showing AI’s high potential for inclusion, the discourse on artifi-
cial intelligence is influenced by technical considerations and market logic that
could lead in directions which are not functional to education and its priorities.

Extensive literature exists across various disciplines on the intricate inter-
play between Al, disability and inclusive education. However, as highlighted
by research conducted so far, there is a lack of contributions that can summa-
rize the crucial points to monitor from an educational and inclusive perspec-
tive. Our chapter addresses this gap, aiming to provide an overview and offer
an evaluation supported by scientific evidence. This chapter is informed by
analysing research and international projects, as well as public guidelines and
recommendations on Al and inclusive education.

DEFINITIONS AND PREMISES
Al Generative AI, AI-EdTech

Al involves developing methods for learning from data, representing knowl-
edge, and performing reasoning to build computer systems capable of handling
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tasks requiring human intelligence. Core areas of Al research include tech-
niques for learning, reasoning, problem-solving, planning, language compre-
hension and visual perception (Horvitz and Michell, 2024). Al also involves
deploying computational algorithms and machine learning techniques to ana-
lyse vast datasets, discern patterns and derive actionable insights.

Generative Al represents an area within AI with a compelling technology
that has been popularized by ChatGPT (Lim et al., 2023). Here we follow the
definition of generative Al as suggested by Lim et al. (2023: 2): ‘Generative Al
can be defined as a technology that (i) leverages deep learning models to (ii)
generate human-like content (e.g., images, words) in response to (iii) complex
and varied prompts (e.g., languages, instructions, questions)’.

In their paper, the authors further argue that it is important to distinguish
generative Al from related AI concepts. For example, they suggest that
while conversational Al focuses on human-like interactions using predefined
responses, generative Al can also create original content in its responses, going
beyond its explicit programming. Furthermore, they highlight that generative
Al is only sometimes conversational, and some conversational Al models can
also generate content. Hybrid models, such as ChatGPT, integrate both gen-
erative and conversational Al to expand functionality (Lim et al., 2023: 2-3).

In educational contexts, another concept has emerged during the last dec-
ades: Al-based educational technology (AI-EdTech) (Holmes et al., 2022;
Viberg et al., 2024). Viberg and colleagues argue that its use has even further
accelerated in education and evolved in late 2022 with the rapid uptake of
generative Al technologies, spurred by the popularity of OpenAI’'s ChatGPT
(Viberg et al., 2024). AI-EdTech can enhance student’s learning outcomes,
critical thinking and problem-solving abilities (Wu and Yang, 2022) by offer-
ing real-time feedback and personalized learning pathways.

Inclusive Education

Inclusive education embodies an education system that includes all students,
and welcomes and supports them to learn, whoever they are, and whatever their
abilities or requirements. Inclusive education improves learning for all chil-
dren: those with and without disabilities. It promotes understanding, reduces
prejudice and strengthens social integration. It ensures that children with disa-
bilities are equipped to work and contribute economically and socially to their
communities (UNICEEF, 2017). As conceptualized by the Index for Inclusion
(Booth and Ainscow, 2011), the currently most prevalent instrument globally
for evaluating the inclusivity of educational settings, fostering school inclu-
sion signifies incrementally developing inclusive cultures, policies and prac-
tices by pinpointing and dismantling barriers to learning and participation for
every individual, together with building facilitators for the full participation
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and highest possible development of everyone. The conceptual reference is
the social model of disability (Oliver, 1990), based on the belief that disability
arises from society’s failure to provide adequate services to specific popula-
tion sectors, and to remove barriers that prevent their full participation. In this
framework, inclusion is a collective journey toward equality, a path to bound-
less growth in learning and participation for all.

Ethics

Throughout our discussion, we consistently adhere to the internationally rec-
ognized ethical principles governing Al use: Al must benefit the well-being
of people; Al systems must be designed to respect the rule of law, human
rights, democratic values, the value of differences; the necessary protections
and human intervention where necessary must always be provided to guar-
antee justice and fairness. Human intelligence must always govern the pro-
cesses, from conception to solution design, creation, use and evaluation, to
guarantee inclusiveness, as well as the fairness and transparency of the sources
(UNICEF, 2017; OECD, 2019, 2022; UN, 2021; EU, 2022; UNESCO, 2023,
2021, 2019, 2015; European Union Parliament, 2024).

The goal should be not only mere technological development, but also the
promotion of a culture of co-design: for this purpose, the active involvement
of people with disabilities, with their experiences, knowledge and needs, from
the first steps and along the entire path, is essential (EDF, 2023). In a context
that can guarantee these premises, Al could play a crucial role in developing
technologies capable of meeting the needs of every individual.

METHODOLOGY AND ANALYTICAL APPROACH

This chapter is based on a review of a purposeful sampling (Suri, 2011) on
research literature on Al and inclusive education, and an analysis of some cur-
rent initiatives covering technological developments for social and educational
inclusion powered by Al. For the research review, we prioritized articles and
texts by experts from various disciplines, including education and educational
technology, philosophy, sociology, history and the humanities, more broadly,
and left out contributions that analyse Al from a purely technical standpoint.
Our approach resonates with what has been framed as ‘configurative reviews’
(Gough et al., 2012). These types of reviews aim to identify patterns provided
by heterogeneity and to seek sufficient cases to explore them rather than striv-
ing for an exhaustive search.

Consequently, we searched for literature in databases such as Google Scholar
and Scopus, and for peer-reviewed articles in specialized academic journals,
among them the International Journal of Artificial Intelligence in Education,
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and for special issues dedicated to Al in education journals. This means that
we included relevant literature familiar to the authors and performed a snow-
ball sampling through these initial methods.

We also included an edited book on AI and inclusive education (Artificial
intelligence and inclusive education: Speculative futures and emerging prac-
tices; Knox et al., 2019) and recent outlets on Al and education from academic
publishers. Among these, we included works with a philosophical foundation
that address the topic of artificial intelligence with a specific focus on ethical
and metacognitive aspects. Lastly, we considered the main international public
guidelines and Al and inclusive education recommendations from the European
Disability Forum (EDF), the European Union (EU) and the European Union
Parliament, the Organisation for Economic Co-operation and Development
(OECD), the United Nations (UN), the United Nations Educational, Scientific
and Cultural Organization (UNESCO) and the United Nation Children’s Fund
(UNICEF).

We applied a thematic analysis (Braun and Clarke, 2012) to map the cur-
rent state of Al in inclusive education, identifying key trends and potential
challenges. The review is structured around the themes that emerged from our
inductive reading of the selected literature, combined with topics and debates
that the authors were already familiar with, reflecting a deductive approach (de
Andradre et al., 2023).

We additionally analysed a purposeful sample of ongoing international pro-
jects in the areas of sensory disabilities, intellectual disabilities and learn-
ing disorders, to capture the state of the art in technological developments for
social and educational inclusion powered by Al The projects were selected
from the web, using the platform CORDIS for EU-funded initiatives (key-
words: Al and disability), and from the 2023 Rome Accessibility Days confer-
ence' to include some privately funded initiatives.

RESULTS

This section examines the findings of our review on the topic of Al, disabil-
ity and inclusive education. For clarity purposes, it has been divided into two
subsections. The first focuses on scientific literature, highlighting the main
research areas and themes; the second describes some relevant international
projects that, based on scientific studies, aim to develop Al-based systems and
applications to promote learning and inclusion for people with disabilities.

Scientific Literature on AI and Inclusive Education

We have identified three main themes in our literature review:
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1. benefits and risks of using pedagogical agents, tutor robots and Al-based
learning systems for inclusive education;

2. the need for synergies between Al and human intelligence to make tech-
nological developments truly effective for inclusive education; and

3. Al in special pedagogy to address special educational needs.

In this subsection, we summarize the content of the analysed sources concern-
ing these themes.

Benefits and risks

In the studies, researchers examine the use of pedagogical agents, tutor robots
and Al-based learning systems, highlighting both potential benefits, such as
personalized learning and support for students with disabilities, and risks,
such as algorithmic discrimination and the exacerbation of existing inequali-
ties. Results emphasize the need for an inclusive and ethical approach to devel-
oping and implementing Al in education, ensuring equity and justice in access
to learning opportunities. The studies address topics such as data privacy, per-
sonalized learning, the evaluation of the Al systems’ effectiveness and the risk
of digital colonialism (Binns, 2018; Akgun and Greenhow, 2022; Liu et al.,
2022; Alam, 2023; Farooqi et al., 2024).

Synergies

Moreover, the academic debate offers a forward-looking perspective on the
future of AI in inclusive education, hypothesizing a possible integration
between human and Al for more efficient and effective learning. In most
studies, authors argue that the community of researchers, practitioners and
developers must engage in an open dialogue on ethical principles to guide the
future development of technologies and practices in this field (Knox et al.,
2019; Holmes et al., 2021; Markauskaite et al., 2022; Holmes and Tuomi, 2022;
Holmes et al., 2022; Holmes and Porayska-Pomsta, 2023).

Al in special pedagogy to address special educational needs

A recently published study in the International Journal of Artificial
Intelligence in Education (Yang et al. 2024) analyses the use of Al in spe-
cial education from 2013 to 2023. Through bibliometric analysis, the study
identifies emerging trends, key themes, developments and the evolution of the
field. The study shows exponential research growth, increasingly focusing on
AT’s role in enhancing learning and inclusion for students with special needs.
The results highlight the importance of developing Al-based teaching strat-
egies, such as game-based learning and problem-based learning, and using
tools such as interactive simulations and educational robots. The authors high-
light the importance of comprehensive technological training for teachers,
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increased funding for technological infrastructure and strong leadership to
facilitate technology integration into special education. Initiatives targeting
underserved communities aim to promote equity and access to transformative
resources (Yang et al., 2024).

Several studies explore the challenges and complexities involved in devel-
oping adaptive learning environments, highlighting the intricacy of modelling.
Various types of modelling are examined — knowledge domain modelling,
producing a schematic overview of the knowledge domain; student modelling,
creating an abstract representation of a student’s state, typically in terms of
cognitive abilities, affective state and interests; and pedagogical modelling,
identifying pedagogical strategies that drive student learning — each with its
complexities and challenges. The literature warns against seeking simplistic
solutions that may fail to account for the complex interplay of these factors.
Pragmatic approaches that acknowledge necessary trade-offs, consider poten-
tial biases in data, and rely on thorough analysis to identify and address prob-
lematic system behaviours, are deemed more functional. Moreover, designers
need to weigh the potential benefits to student learning against the costs
involved in implementation, content creation, data maintenance and computa-
tional demands (Pelanek, 2024).

Research further explores how Al is being used to help students with learn-
ing disabilities to improve their academic learning. There are differences in
the level of technology integration, from simple substitution to complete redef-
inition of the learning process. A study utilizes the SAMR-LD (Substitution,
Augmentation, Modification, Redefinition — Learning Disabilities) model to
specifically analyse how technology, particularly Al, integrates with learn-
ing activities to support and enhance learning for students with learning dis-
abilities. As one progresses through the levels of integration in the model,
technology becomes increasingly integrated with the learning process in a
transformative way, with the highest level representing a total transforma-
tion of learning in a way that would not be possible without technology. The
research in this field highlights the potential of Al technologies to support
students with learning disabilities but also emphasizes the need for further
research to fully understand their impact and develop even more effective solu-
tions (Panjwani-Charania and Zhai, 2024).

Studies also address chatbots, which are currently available and operational
to assist learners with disabilities or specific learning difficulties, offering
personal support systems tailored to the individual’s disability needs (Gupta
and Chen, 2022; Labadze et al., 2023; De Marco et al., 2024). Additionally,
they can act as virtual assistants by providing students with guidance and
resources. According to a recently published literature review, including 45
articles (Davar et al., 2025), ChatGPT and similar AI chatbots serve as valua-
ble virtual tutors, facilitating personalized learning experiences across various
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subjects and activities. They clarify texts because they can rephrase them in
different ways and summarize content by highlighting key concepts. In addi-
tion, chatbots assist students in written communication, for example, enriching
and presenting it in a more correct form. Chatbots facilitate an active learning
environment by providing responsive answers and spontaneous suggestions,
establishing a framework for interactive education. Simultaneously, they assist
educators in course development, evaluation and research, and administrators
in streamlining various repetitive tasks. Conversely, there are risks related to
data security and privacy, as well as ethical implications concerning academic
integrity. The literature review, in fact, revealed that chatbots are prone to gen-
erating inaccurate and misleading information, including incorrect citations.

Some studies focus on the use of chatbots for neurodiverse students, includ-
ing individuals with autism, ADHD, Tourette’s syndrome and dyslexia, who
often face challenges in communication, social interaction and sensory pro-
cessing, leading to educational disengagement. The hypothesis is that chatbots
can provide personalized learning experiences tailored to the unique needs of
each student (Porayska-Pomsta et al., 2018; Ali et al., 2020; Cha et al., 2021;
Mateos-Sanchez et al., 2022; Alvarado et al., 2023; Bertacchini et al., 2023;
Gu et al., 2024). For example, Mukherjee (2025) applies self-determination
theory (SDT) to demonstrate how chatbots can foster competency, autonomy
and relatedness in neurodiverse students, thereby addressing common educa-
tional barriers such as academic difficulties, limited independence and social
isolation. Despite the potential, the study notes that empirical research explor-
ing the application of chatbots for neurodiverse learners is still limited.

International Projects

Numerous ongoing experiments worldwide use Al to support people with sen-
sory disabilities. The 2023 Accessibility Days in Rome showcased AI’s inno-
vative potential in improving the lives of people with disabilities, as experts
and industry leaders discussed various applications. As an example, a project
managed by the company QuestIT, in partnership with the University of Siena,
the Italian National Research Council, and Gruppo SILIS (Group for the Study
and Information of the Italian Sign Language) developed an artificial assis-
tant capable of communicating with people in Italian Sign Language, through
an appropriately trained avatar.” Although it is difficult to picture these ava-
tars facilitating classroom lessons, they could be programmed to converse
about educational topics, providing valuable assistance for students’ academic
pursuits.

For people with visual impairments, useful applications are already availa-
ble to improve their level of autonomy and quality of life. For example, Seeing
Al is a free app that ‘narrates the world’ around a person. Designed with and
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252 Digital transformations

for the blind and visually impaired, it assists them with daily tasks from read-
ing to describing photos to identifying objects and more. The app continues
to evolve as Al research advances. Saquib Shaikh, a blind software engineer,
describes, in a webinar organized by Microsoft,’ the potential of Seeing Al
and other Al-based solutions. He asserts that ‘technology can level the playing
field, creating a more inclusive world for everyone’. He compares people with
disabilities to hackers, as they break systems by seeking solutions to their chal-
lenges. According to Shaikh, Al-based technologies could allow the creation
of ‘assistive agents’, accompanying blind people in daily life, understanding
their needs and filling the gap between what they can do and each situation
they find themselves in:

this little assistant one day will travel with us, through the world, in our pockets,
on our wearables, in the metaverse, in our laptops. We are starting from a niche
community, but I believe this will be the norm in the future: we designed for one,
we made it happen, and now it’s part of the mainstream.

Numerous projects worldwide aim to harness AI’s potential for individuals
with visual impairments, often building upon existing systems and tools. For
instance, Be My Eyes* is an app that connects blind users with sighted vol-
unteers via live video calls. Images or texts are captured, read and described
by the volunteer, who may only sometimes be available due to the voluntary
nature of the service. This limitation can be partially overcome through Al,
which allows users to send images to receive accurate descriptions of their
surroundings. Another interesting example is Envision Glasses.” These spe-
cialized glasses are equipped with a camera and can identify objects, read
text and provide valuable information through voice commands. They enable
users to gather information about their environment, thereby enhancing their
independence and understanding of the world around them.

Al is also being tested in neurodevelopmental disorders, learning disa-
bilities and attention disorders. European projects are under way to develop
adaptive and personalized educational tutoring systems tailored to individual
needs. For example, Mathisis, an acronym for ‘Managing affective learning
through intelligent atoms and smart interaction’, is a Horizon project com-
pleted in 2019 that involved 18 European countries to develop educational sup-
port tools for children with learning difficulties, ADHD and autism spectrum
disorders.® The platform is connected to a webcam and uses Al to recognize
students’ emotional states and attention levels, adjusting the difficulty of exer-
cises accordingly. We call this ‘affective computing’: the system uses Al to
recognize human emotions. However, affective computing has been called into
question by the EU AI Act, enacted in 2024 (European Union Parliament,
2024), which has raised complex issues by classifying any emotion recognition
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Artificial intelligence and inclusive education 253

system as ‘high risk’. The results, although varied and influenced by the early
stages of the development of the applications, suggest that this platform could
significantly enhance students’ learning journeys.

Another example is the Vrailexia project,” which involves various European
universities, training centres, companies, professionals from different disci-
plines and fields, and associations. The project aims to develop innovative
Al-based learning support tools for dyslexic university students, ensuring
equal access and opportunities for success during their academic careers. The
project group is developing the BeSpecial platform. This Al-powered platform
can suggest the most appropriate support methodologies for dyslexic students
based on their specific needs, automatically personalizing and adapting the
content. Additionally, work is under way to create a shared online repository
containing all digital modules, resources, tools and materials to facilitate the
implementation of innovative teaching and learning methods centred on the
needs of dyslexic students. The repository will host all the training and teach-
ing materials developed during the project and by trained teachers.

Al can significantly promote school and social inclusion and self-deter-
mination for individuals with profound and multiple intellectual disabilities
(PMID). For example, the Horizon Insension project® is building a platform to
process information gathered around people with PMID. To this end, advanced
technologies such as facial expression recognition, behavioural pattern recog-
nition, speech recognition, non-intrusive monitoring of physiological parame-
ters, and the Internet of Things (IoT) are being developed and tested.

Al is trained to capture and interpret people’s signals, to communicate their
needs and preferences. Following this line, systems can be developed that
allow people with PMID to act, enabling them to make their own choices and
exercise the maximum possible autonomy. Equally importantly, systems can
allow the people who interact with them to understand them better.

An experiment is currently under way in a kindergarten in Poznan, Poland.
Pawel is a child with post-encephalitic quadriplegia, epilepsy and low vision,
and is non-verbal. He is unable to communicate through facial expressions,
gestures or signs. His hearing is intact, and he enjoys listening to music, audi-
obooks, and being around people. When something bothers him, such as a
sudden noise, Pawel finds a way to express his discomfort. However, under-
standing his needs can be very difficult for those who do not know him as well
as his parents or teacher. In these cases, Al can be trained through long-term
monitoring to capture and interpret the signals that people send to communi-
cate their needs and preferences. Experiencing self-efficacy and realizing their
needs can be met strengthens self-confidence and improves quality of life.

Technology cannot and should not replace human interaction, but it can be
enriched and facilitated. As Professor Frolich, a member of the Insension pro-
ject team, states:
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254 Digital transformations

we have a lot to learn from this research, and we could get closer to people with
PIMD in a way that was previously impossible. On the other hand, we must also be
aware that we are opening a black box without knowing what is inside. We do not
yet know how this way of communicating or collecting information will influence
the relationship. It could also have negative effects. Ethical responsibility in this
type of experimentation is fundamental.’

DISCUSSION

The thematic analysis of the research literature has highlighted some critical
issues in how Al is conceived for inclusive education, which is further explored
in this section. For clarity’s sake, the section is divided into two subsections:
the first refers specifically to the principles of inclusive education, while the
second explores, more generally, the way artificial intelligence is understood
in relation to human intelligence. The cognitive distortions detected in the lit-
erature can strongly impact upon the educational field and how technological
transformations are addressed in schools and teaching processes.

AT and Inclusive Education: Connected, or Disconnected?

The advent of generative Al is transforming the landscape of education and
schooling, raising new questions about the role of teachers, about ‘what [and
how] it is useful to learn today’ (Mari, 2024!), and about the very purpose
and goals of education. A concerning trend is the growing disconnect between
Al development and the broader goals of inclusive education. The current
discourse, often dominated by profit-driven Al companies, prioritizes opti-
mization. Education is reduced to individual skill acquisition, and complex
educational challenges are addressed like commercial problems. For example,
while valuable, the concept of ‘student-centred education’ can become reduc-
tive if it neglects the importance of building a shared ‘common ground’ for
collective growth. Inclusive education is fundamentally a political choice that
requires active, collective and democratic participation (Knox et al., 2019).

In contrast to the reductive and partial view of AI’s role in education, an
emerging line of research offers a more nuanced perspective. These contri-
butions challenge dystopian visions of schools where robots replace teachers
and education becomes devoid of meaning, purpose and relationships. They
strongly emphasize the importance of human connection for meaningful
learning experiences (Biesta, 2012; Knox et al.,, 2019).

The debate surrounding Al in education centres on personalization, which
proponents argue can address long-standing challenges through data-driven
solutions. Adaptive software and intelligent tutoring systems often assume that
education is most effective when tailored to individual student needs. Data-
driven technologies can intensify this trend that narrows the scope of learning
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Artificial intelligence and inclusive education 255

by prioritizing individual skill acquisition over collective participation and
agency. This approach positions the individual as the primary source of infor-
mation, and it subordinates education to innate human characteristics revealed
through data collection. Biesta has coined the term ‘learnification’ to describe
this process of social displacement toward the individual (Biesta, 2012: 36;
Knox et al., 2019: 6). This raises the question of whether and to what extent it
is possible to promote active, collective and democratic forms of participation
in an education system based on personalization (Knox et al., 2019).

While personalized support might initially appear to promote educational
inclusion, it can inadvertently reinforce the notion of ‘special education’ for
those perceived as different. Recent perspectives in inclusive pedagogy empha-
size the limitations of such approaches. Instead of focusing on one-to-one
relationships, inclusive education aims to foster a dialogue that authentically
promotes equality among all students. This involves embracing the ‘disorder’
of differences and diversity as a valuable aspect of the educational experience
rather than something that needs to be eliminated for efficiency (Knox et al.,
2019). At the core of inclusive pedagogy is the concept of community value.
The international community recognizes that inclusive education goes beyond
a utilitarian approach, embracing the multiple dimensions of human existence
(UNESCO, 2015).

While Al can offer technical solutions, it is essential to recognize that inclu-
sion challenges are deeply rooted in societal structures. Al alone cannot solve
these problems. The success of Al for inclusion depends on understanding that
Al is not a solution. Al and inclusive education have the potential for a fruitful
partnership, but this future requires a human-centred approach. To envision
genuinely inclusive education incorporating Al, we must first acknowledge
the inherent biases present in our existing systems and models of inclusion.
These systems, whether educational, clinical or related to social justice, are
not objective truths but rather reflections of our understanding of the world,
shaped by our current knowledge and the social and power structures that sur-
round us (Selwyn, 2022).

Al should not be viewed as a standalone ‘solution’ or a panacea for educa-
tional challenges. Instead, it should be seen as a self-reflection and societal
analysis tool. By examining ourselves and our society through the lens of Al,
we can gain valuable insights into the extent to which our current practices
are truly inclusive. AI must be co-created by various stakeholders. Ultimately,
humans must remain responsible for decision-making in Al systems and in the
broader educational and social systems where Al is applied (Porayska-Pomsta
and Rajendran, 2019).

In order to realize an Al that is fully aligned with the goals of inclusive
education, we need to shift our thinking. Critics argue that Al promotes quan-
tification, objectification and lack of responsibility. However, the danger lies
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not in Al itself but in the processes of ‘erosion’ of responsibility hidden behind
quantification, decision-making algorithms and, most of all, in the representa-
tion of education as neutral and apolitical. It is crucial to understand that tech-
nology is not neutral and that simply collecting data and analysing it cannot
‘correct’ educational problems. Every technological process involves human
decisions that optimize the technology for specific purposes (Frankish and
Ramsay, 2017).

While the dominant discourse on Al in education often prioritizes cost
reduction, efficiency and time saving, reflecting neoliberal policies, these
values are not inherently necessary (Rowe, 2019). Education, like Al, is a
potent tool for advancing individual and community rights, development and
self-determination.

The concept of self-determination is particularly critical for individuals
with disabilities. Consequently, we must carefully consider potential risks
associated with technologies: the design of environments and tools specifi-
cally intended for people with disabilities can be interpreted as potentially
segregating if they are not integrated into broader strategies for social partici-
pation and relationship building. There is also a fine line between involvement,
training and conditioning, because it is only possible to design a technology by
intentionally controlling and directing what a person does or can/cannot do. To
safeguard a vision of human differences as a value, and not as deviations to be
corrected, the design and use of tools must always involve a vigilant eye and
careful consideration of the ultimate goals: self-determination and improving
people’s quality of life.

AI: A Mirror for Human Intelligence

No other epoch has accumulated so great and varied a store of knowledge
concerning man as the present one. No other epoch has succeeded in present-
ing its knowledge of man so forcibly and so captivatingly as ours, and no other
has succeeded in making this knowledge so quickly and easily accessible. But
also, no epoch is less sure of its knowledge of what man is than the present
one. In no other epoch has man appeared so mysterious as in ours (Heidegger,
1962: 206).

These words resonate deeply in our modern age of rapid technological change.
We, as authors, are among the last generations to have experienced the transi-
tion from an analogue to a digital world. Those born after us have only known
a world where the lines between the real and virtual are increasingly blurred.
In this post-digital era, there is a pressing need to contemplate the human con-
dition, shrouded in mystery. Technological imagination, with its utopias and
dystopias, mirrors the reality we are immersed in: contradictions, the search
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for meaning and direction, the ambiguities, and the vital need to understand
how and in what ways human beings are genuinely different from machines:

At a time when generative intelligences ... seem capable of creating content com-
parable to that of human beings, we feel lost. Have we become obsolete? Will the
brain be able to compete with computers equipped with new algorithms? Is there
something that machines do not have? Moreover, the most disturbing question is,
are we becoming machines ourselves? (Manzotti and Rossi, 2023: 5')

Studying Al can serve as a ‘mirror’, deepening our understanding of human
intelligence, ourselves and the world (Knox et al., 2019; Friesen, 2020; Floridi
and Cabitza, 2021; Manzotti and Rossi, 2023; Mari, 2024).

Cognitive biases become evident in our understanding and comprehension
of Al It is worthwhile to analyse and delve deeper into these biases. The first
distortion is the tendency to mechanize human thought. Intelligence is seen as
dependent solely on the organization of a system and its operation in terms of
‘manipulating symbols’: thinking and calculating are fundamentally the same
thing. This distortion may be rooted in the history of the concept of mind,
which developed from the 17th century onwards in parallel with modern sci-
ence and mathematics (Haugeland, 1985) and the conception of reasoning as
a mechanical process. In the literature, especially but not only in philosophy,
there are thought experiments that show how this thesis is untenable. If a pro-
cess/system is mechanical, it cannot reason; if it reasons, it cannot be mechan-
ical. It is impossible to demonstrate the existence of meaning in a physical and
mechanical universe. The human mind is not a geometric design.

Our understanding of the world is a form of knowledge transcending rule-
based systems. The statistical calculations employed in machine learning dif-
fer fundamentally from the phenomenological human learning process. While
Al can simulate human decision-making, it lacks the flexibility, contextual
awareness, empathy and complex moral reasoning that characterize human
intelligence.

The second distortion is the inverse tendency, that is, the humanization of
the machine: Al is the ability of machines to perform tasks that require intel-
ligence when carried out by humans. The machine ‘imitates’ the person in
carrying out these tasks. Conversely, the rise of Al signifies a separation, not
a union, between action and intelligence (Floridi and Cabitza, 2021). This is
exemplified by the speed and efficiency with which machines can execute tasks
that would demand human intelligence if performed by people. It is crucial
to recognize that machines accomplish these tasks not by mimicking human
thought processes, but by employing distinct methods that achieve similar or
superior outcomes without relying on intelligence.
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258 Digital transformations
CONCLUSIONS

While hypotheses are being formulated and experiments conducted in envi-
ronments committed to research and technological advancement, Al is transi-
tioning from a purely scientific domain to a practical reality, permeating our
daily lives. As a tool for addressing everyday challenges, Al has the potential to
transform our society profoundly. The emergence of generative Al is reshaping
the education landscape, prompting us to reconsider the fundamental meaning
and purpose of schooling (Holmes and Tuomi, 2022).

The discourse on Al in inclusive education, outlined in the preceding sec-
tions, has revealed reductive thinking patterns rooted in fragmented and utili-
tarian views of knowledge. Technological determinism could lead us to believe
that the future of education depends on technological changes rather than edu-
cational practices or ethical considerations (Aleman et al., 2024).

Is it possible, instead, to realize virtuous synergies of thought and action
between human intelligence, Al, and inclusive education?

To answer our research question with a solid evidence, much more work
is needed on multiple fronts: technological developments, which currently
suggest great potential but still lack satisfactory concrete results; theoretical
reflection, which helps to build perspectives compatible with the paradigm of
educational and social inclusion; and empirical research in school and educa-
tional contexts, which requires exploratory studies, large-scale surveys and
experimental studies to assess the real impact of the introduction of Al on
learning, socialization and relationships.

We can now delve deeper into our research question with further inquir-
ies that contribute to outlining future avenues for theoretical and empirical
research.

Can research contribute to developing technologies that fully capture the
essence of inclusive education and facilitate the creation of cultures, policies,
and practices (Booth and Ainscow, 2011) that are genuinely inclusive? If so,
how?

This question, too, has yet to be definitively answered. More large-scale
research is needed to substantiate wide-ranging policy decisions and reforms.
It is essential to pilot Al solutions in educational contexts, assessing and refin-
ing them as needed. The experimentation and dissemination of successful
practices can serve as a foundation for broader considerations.

A collaborative approach is paramount, given Al’s immense and largely
unexplored educational potential. Teachers should be actively involved in all
stages of Al development, from design and implementation to evaluation, to
ensure that these technologies support educational goals and values (Rowe,
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2019). Such collaboration fosters open dialogue and enables the exploration of
diverse educational possibilities.

A successful integration of Al into education necessitates a symbiotic
relationship between technology and human expertise. By actively involving
teachers in Al development and recognizing their unique contributions, we can
create a learning environment that leverages AI’s power while preserving the
essential role of human educators.

In what ways will the integration of artificial intelligence reshape the role of
teachers and educators? Is there a danger that teachers and the teaching pro-
fession will be diminished and marginalized in their essential function of col-
laboratively developing knowledge, skills, and character with their students?

Addressing this question requires phenomenological research to understand
the subjective experiences, perceptions and expectations of those involved in
educational contexts. Furthermore, participatory and emancipatory action
research is essential to critically examine the value-based assumptions under-
lying educational practices, fostering awareness of roles and integrating social
and technological changes into mental models and practices (Mouta et al.,
2023).

Empowering teachers is essential during this delicate transition phase, and
action research can significantly contribute to achieving this goal. The ten-
dency to ‘learnification’ (Biesta, 2012), reducing teachers to mere ‘facilitators’
driven by educational technologies, must be resisted. By valuing teachers’
agency, we can restore trust in their ability to co-construct knowledge within
meaningful educational relationships. Biesta and Miedema (2002) argues that
teaching is a vital education component, and teachers play a crucial role in
shaping the learning experience.

Furthermore, it would be desirable to involve in research the learners, both
with and without disabilities, to understand and embrace their perspectives,
gather their feedback and solicit their proposals for improvement. Indeed, the
inclusive education paradigm is grounded in removing barriers and introduc-
ing facilitators to learning and participation for all. To what extent does Al
facilitate or create additional barriers? This question can only be answered by
actively listening to the voices of learners.

The introduction of Al in education will undoubtedly impact the processes
of knowledge construction, both individually and collectively. How can we
foster critical thinking, an inherently human ability that Al cannot replicate,
during this transformation?

Integrating digital technologies, particularly Al, into education necessi-
tates a balanced approach that combines constructive engagement with crit-
ical reflection from teachers, school leaders, students and parents. Research
methodologies should be interdisciplinary or transdisciplinary, examining
issues from various viewpoints. The academic, educational, and research
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communities must be on guard to prevent market forces, the interests, and
the perspectives of producers and developers from becoming the dominant
factors. Technologies must be employed with a keen understanding of peda-
gogical principles and the nuances of knowledge construction. Promoting the
conscious, critical and creative use of digital tools means resisting the notion
that knowledge is solely comprised of data devoid of theoretical underpin-
nings. It involves developing the ability to evaluate information critically and
avoid superficial interpretations of reality. Furthermore, it entails countering
the reductionist tendencies and authoritarian dangers accompanying the wide-
spread use of digital technologies.

The pervasive influence of digital technologies and the rise of Al are rapidly
transforming our behaviours, perceptions, sensibilities, thoughts and social
interactions. Technology actively shapes our world. Education plays a crucial
role in navigating this paradigm shift and preventing the emergence of a ‘dig-
ital panopticon’ (Byung-Chul, 2015). Instead, digital technologies can foster
social participation and cultivate critical thinking.

From this perspective, any endeavour to understand Al is inherently an
exploration of freedom.

NOTES

[

https://accessibilitydays.it/2023
https://accessibilitydays.it/2023/sessione/digital-accessibility-il-primo-artifi-
cial-human-che-conosce-la-lingua-dei-segni-italiana

3. www.youtube.com/watch?v=KfmC1PAe808

4. https://www.bemyeyes.com

5. https://www.letsenvision.com/glasses/home

6. https://cordis.europa.eu/project/id/687772/results

7
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https://vrailexia.eu
. https://www.insension.eu
From the video ICT system for detection and interpretation of non-symbolic
behaviors of people with PIMD (https://www.insension.eu).
10. The translation from Italian into English is the author’s work.
11. The translation from Italian into English is the author’s work.
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