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Artificial Intelligence, Society,  
and the Public Good:  

Between Promise and Peril

Leen d’Haenens, Ans De Nolf, & Bieke Zaman

AI: just two letters, yet they carry immense weight for our future. 
AI, or artificial intelligence, is reshaping our societies in profound 
and unpredictable ways. Its potential to drive innovation, support 
climate solutions, and improve access to services is undeniable. At 
the same time, AI raises critical questions about fairness, inclusion, 
surveillance, and control. The stakes are high, and so is the need 
for thoughtful governance that both harnesses opportunities and 
protects fundamental rights.

In this context, Europe has taken a pioneering role in shaping AI 
regulation, aiming to not only mitigate risks but also ensure that 
AI technologies serve the public good. This leadership must be 
sustained through a careful balancing act between protecting citizens 
from harm and enabling responsible innovation. Robust legal 
frameworks, strategic investment, and international cooperation are 
all essential. Regulation must not merely react to today’s issues but 
also anticipate tomorrow’s risks. Striking the right balance between 
innovation and safety, freedom and accountability, will require a 
shared commitment across borders.

This urgency was evident at the third global AI Action Summit in 
Paris, held in February 2025, which brought together developers, 
academics, policymakers, and entrepreneurs. The focus there 
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had clearly shifted, from existential threats like cyberwarfare and 
bioterrorism to economic opportunities and competitive positioning. 
France and the EU stepped into the spotlight with a proposed €200 
billion investment plan to strengthen European AI ecosystems. 
While 61 countries signed a declaration for inclusive, sustainable, 
and responsible AI development, notable absences, such as the U.S. 
and the U.K., highlighted ongoing geopolitical fault lines.

Digital technologies are never neutral. Their societal impact depends 
on who owns them, who governs them, and who has access to them. 
Without strong ethical frameworks, privacy safeguards, and digital 
equity policies, technology risks entrenching existing inequalities 
or creating entirely new ones. In light of the UN’s Sustainable 
Development Goals (SDGs), digital innovation offers significant 
opportunities, like online education for remote communities, 
or telemedicine for underserved populations. But these same 
technologies can also deepen divides. A farmer without internet 
access, a jobseeker lost in a maze of automated services, a woman 
silenced by online abuse—these are not exceptions but structural 
effects of systems that have not been designed for everyone.

AI is no longer confined to labs or tech startups: it is rapidly 
transforming the way we live, work, and relate to one another. From 
smart cities and digital platforms to renewable energy systems and 
automated public services, AI technologies are becoming embedded 
in the everyday fabric of society. But while the promise of efficiency, 
economic growth, and innovation is alluring, the societal and 
environmental costs and ethical blind spots are becoming harder to 
ignore.

Take employment, for instance. Digital platforms and AI tools 
have created new job opportunities and reshaped how people 
work. However, the rise of the gig economy has often come at 
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the expense of labor protections, leaving many workers without 
stability, representation, or rights. At the same time, public service 
infrastructure, which has long been considered the backbone of 
democratic life, is under pressure. As union offices close and in-person 
assistance dwindles, citizens are increasingly required to navigate 
digital-only systems that can overlook the human dimensions of 
crisis, care, and vulnerability.

The environmental domain presents a similar paradox. AI and the 
Internet of Things (IoT) technologies are transforming essential 
sectors. For example, smart meters give data on where to reduce 
energy waste, sensors detect water leaks, and blockchain technology 
secures equitable resource distribution. Yet this digital progress is 
not without consequences. The very infrastructure that powers AI 
is dependent on the extraction of critical minerals, often sourced 
from the Global South under exploitative, neo-extractive conditions. 
Meanwhile, the Global North’s growing appetite for digital devices 
produces an alarming amount of e-waste, much of it offloaded to 
countries with limited environmental and human rights protections. 
AI, then, is not just a solution; it is also a symptom, as well as a further 
catalyst, of deeper global inequalities and unsustainable practices.

These tensions become visible in cities. AI technologies invade public 
space in the form of surveillance cameras, traffic monitors, and 
predictive systems. While these tools promise safer, more efficient 
urban environments, they also raise pressing questions about 
transparency, consent, and the erosion of civic trust. Who benefits 
from these systems? Who is excluded? And how do we ensure that 
public space remains genuinely public in a datafied society?

This essay collection confronts these questions head-on. It explores 
three critical domains where the social consequences of AI are 
especially pronounced: the future of human employment, the 



14

intersection of AI and environmental sustainability, and the growing 
presence of AI in urban life. Across these themes, contributors 
examine not only the opportunities AI presents but also the systemic 
risks it introduces, revealing how digital governance shapes social 
outcomes, access to rights, and the very contours of democratic 
life. The publication builds on two symposia organized to mark KU 
Leuven’s 600th anniversary. The first, held at New York University 
in October 2024, initiated a transatlantic dialogue on the societal 
impacts and ethical repercussions of AI. The second took place 
in Leuven in May 2025, welcoming our U.S. partners for the AI 
Dialogues engaging with local and international peers and societal 
stakeholders. The ideas, arguments, and agonistic debates voiced 
across both events form the backbone of this volume.

Bringing together scholars and practitioners from Europe, the 
U.S., Australia, and China, as well as contributors with research 
expertise and field experience in African contexts, this collection 
offers multidisciplinary reflections grounded in diverse political 
and cultural settings. The authors span a range of disciplines, 
including law, sociology, communication science, anthropology, 
and library and information science, enriching the dialogue with 
varied perspectives and methodological approaches. In addition to 
academic essays, it features insights drawn from working sessions 
and collaborative debates on human labor, ecological sustainability, 
and urban AI infrastructure. These contributions do not shy away 
from complexity. Instead, they embrace it as a necessary condition 
for democratic and inclusive digital futures.

This volume is both a celebration and a call to action: a celebration of 
rigorous thinking across and beyond disciplines and borders, and a 
call to critically reflect on the kind of AI future we want to co-create: 
one that is ethical, inclusive, and in service of the public good.
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What AI Implies for Employment 
Relations and What Labour Needs to 

Fight Back Against AI

Valeria Pulignano

From Promise to Paradox

The rapid proliferation of AI and digital management technologies 
has opened new chapters in the history of work. These tools promise 
increased efficiency, productivity, and even the augmentation 
of human capabilities. Yet, behind this techno-optimism lies a 
more sobering reality. As AI systems are embedded deeper into 
organizational infrastructures, especially through algorithmic 
management and task automation, they risk undermining the 
very fabric of employment relations. Worker autonomy is eroded, 
decision-making is centralized through opaque systems, and 
the human dimensions of work, such as wellbeing, creativity, 
and empathy, are sidelined in favour of efficiency metrics. This 
contribution critically reflects on the implications of AI for labour 
and argues for a reimagined, empowered labour movement that can 
shape a just, inclusive, and democratic technological future.
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Automation and Control: Reconfiguring the Employment 
Relationship

Technological change has always been a site of contestation between 
capital and labour (Nichols & Beynon, 1977; Thompson, 1989). Today, 
AI intensifies this conflict. In sectors from automotive manufacturing 
to healthcare and education, we observe a shift from tools that 
support workers’ expertise to systems that increasingly harm and 
substitute it. This transformation is not accidental but embedded in 
the logic of datafication and optimization. Digital systems, driven by 
large datasets and predictive algorithms, are not neutral; they are 
designed to standardize work processes, eliminate inefficiencies, and 
ultimately maximize profit for the market.

In automotive manufacturing, for example, AI has led to the 
substitution of human judgement with machine-led diagnostics and 
problem-solving tools. What once relied on tacit knowledge and 
skilled troubleshooting, central to lean production and total quality 
management (Womack et al., 1990), is increasingly governed by 
codified processes and automated adjustments (Muñoz de Bustillo 
et al., 2021). While this may yield gains in speed and predictability, 
it simultaneously marginalizes the very knowledge that workers have 
historically developed through experience.

This shift has broader implications. It reveals a tension between 
codifiable knowledge – what can be captured, quantified, and 
automated – and tacit knowledge – what remains embedded in 
human interaction, judgement, and lived experience. Where AI 
is deployed to optimize performance, the result can entail greater 
standardization, deskilling, and loss of autonomy, especially in 
sectors where human nuance is essential.
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The False Binary: Augmentation vs. Substitution

AI’s development is often framed around a binary: it will either replace 
human labour or augment it. But this binary is misleading. The more 
pertinent issues are how AI systems are deployed, who makes those 
decisions, and what values underpin their implementation.

AI can certainly augment work, but only if implemented in ways 
that prioritize human insight over mere efficiency. For instance, in 
care work, AI tools might assist with scheduling or documentation 
but they cannot replicate empathy or emotional intelligence. 
Similarly, in education, algorithmic learning tools can support 
personalized instruction, but they cannot substitute the mentorship, 
encouragement, and critical engagement that teachers provide. 
In these sectors, the over-reliance on automation risks reducing 
complex human relationships to transactional interactions.

Moreover, even if substitution is not immediate, AI can reconfigure 
job roles, often increasing the burden on workers to adapt to new 
systems with little support. This is especially true in white-collar 
professions, where tasks are fragmented and subject to algorithmic 
oversight. Rather than job loss per se, we observe task redistribution, 
role recombination, and new forms of labour discipline, all of which 
affect quality of work and life.

Redistribution and Reconversion: The Political Economy 
of  AI

Given these transformations, two fundamental questions must guide 
our response: How can we ensure the equitable redistribution of 
the social gains of AI in the workplace? And how can we manage 
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technological transitions in ways that prioritize job reconversion 
rather than displacement?

AI should theoretically free up time by increasing productivity. But 
what becomes of this time? Is it reinvested in workers’ wellbeing, in 
the form of reduced hours, more leisure, or flexible working? Or is 
it simply used to extract more labour with minimal compensation? 
Similarly, if automation changes job content, are workers given 
opportunities to retrain, reskill, or transition into meaningful roles, 
or are they pushed to the margins?

These questions are not hypothetical. Our research illustrates that 
automation leads to job reconfiguration with significant implications 
for wellbeing and job satisfaction (Pulignano et al., 2024). Despite 
claims that fears of job loss are overstated, evidence suggests that 
without deliberate intervention, AI can and does contribute to 
precarization, particularly in sectors where labour is seen as a cost 
rather than a contributor of value.

A progressive AI agenda must therefore include mechanisms for 
redistributing productivity gains, through wages, reduced working 
hours, or wellbeing measures, and strategies for meaningful 
reconversion that allow workers to benefit from, rather than bear the 
costs of, technological change by establishing mutual gains.
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Reclaiming Human Insight: From Passive Recipients to 
Co-Creators

AI is not destiny. The way it is designed, implemented, and governed 
reflects choices that can either marginalize or empower workers. 
Too often, workers are treated as passive recipients of technological 
change rather than as active participants. This must change.

Democratic decision-making structures are essential to ensure 
workers have a seat at the table. Social dialogue, co-determination, 
and collective bargaining must be expanded to include decisions about 
technological deployment. Workers possess crucial, experience-
based knowledge that can enhance the design and implementation 
of AI systems. In the past, factory workers were co-creators in 
production innovation. Today, that ethos must be extended to digital 
and service sectors alike.

In healthcare, education, and the arts, the risks of automation are 
not simply economic but deeply human. These are sectors where 
emotional labour, intuition, and ethical judgement are core to the 
work. Reducing such labour to standardized output undermines 
both quality of service and worker dignity. Here, the fightback must 
focus on preserving the irreducible human elements of work, such as 
compassion, creativity, and connection, by embedding them into the 
very fabric of technological systems.
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The Role of  Labour: From Resistance to Co-Governance

To ensure a just technological transition, labour must reassert itself 
as a central force in shaping the future of AI. This means moving 
beyond reactive resistance towards a proactive, strategic engagement 
with technology. Labour needs:
•	 Institutional frameworks for worker participation in tech-

nology governance at all levels, including firm, sector, and na-
tional.

•	 Stronger collective organization to address the growing 
asymmetries of power between labour and tech-driven capital.

•	 Inclusive dialogue that integrates the voices of underrepre-
sented and precarious workers, especially in platform-based and 
service sectors.

•	 Policies that promote upskilling, lifelong learning, and 
training pathways, enabling workers to transition into new 
roles without forfeiting stability or identity.

•	 Ethical standards and algorithmic accountability 
measures to ensure transparency, fairness, and democratic 
oversight over digital management systems.

This is not merely about mitigating harm. It is about building a 
positive vision of the future of work, where technology serves people, 
not the other way around. Labour must position itself as an agent 
of democratic innovation, capable of shaping not only employment 
relations but also the very logic of technological development.

Conclusion: Towards a Human-Centred Future of  Work

AI is reshaping work and employment relations in profound ways. 
While it carries potential for positive transformation, its current 
deployment too often intensifies managerial control, undermines 
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worker agency, and threatens job quality. If left unchecked, it risks 
deepening inequality, deskilling labour, and eroding the social 
contract.

Yet, this future is not inevitable. Through strengthened collective 
organization, democratic governance, and active participation in 
technological decision-making, labour can reclaim power and ensure 
that AI works for all. The task is not to halt technological progress 
but to democratize it, to steer it in directions that uphold human 
dignity, sustain worker wellbeing, and reaffirm the centrality of 
human insight in all forms of labour.

A human-centred AI agenda is possible but it requires workers to 
move from the periphery to the core of technological change: not as 
data points to be optimized but as co-creators of a just and inclusive 
future of work.
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Redirecting Generative AI:  
From Fake People to Real Productivity

Frank Pasquale

AI’s Pursuit of  Influence

In December 2024, Meta executive stated that AIs should “have bios 
and profile pictures and be able to generate and share content” on 
sites like Instagram and Facebook. Like the company’s vision of a 
metaverse, this futurism soon proved embarrassing. Users uncovered 
a strikingly tone-deaf profile for a photorealistic AI named “Liv,” 
which was identified as a “black queer single mom.” Accusations of 
cultural appropriation soon followed. The company quickly removed 
“Liv” and other AI accounts, embarrassed by an overwhelmingly 
negative response to its fakery.1

After its bruising experience wasting billions of dollars on a sparsely 
attended metaverse, it may seem surprising that the Facebook/
Instagram/WhatsApp juggernaut would place yet another bet on 
unreality. But its business case for AI accounts is clear. Why should a 
real influencer be able to capture product endorsement revenue that 
could flow directly to Meta? The firm has hosted so many genres of 
microcelebrity, such as the glamorous world-traveler, that it can now 
set AI to work on finding the most appealing “averages” of each of 
these types, personalized for individual users.

1	 This essay is drawn from two opinion pieces I published in the Korean 
Herald in 2024 and 2025.
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Do you enjoy content from beach resorts but find the leading 
travel influencers annoyingly glitzy, bedizened with brands? No 
problem—AI can conjure up a synthetically gritty, down-to-earth 
tourist in whatever destination strikes your fancy. Once sufficiently 
indistinguishable from people, such AI images and videos could 
prove “even better than the real thing” for millions of users. In fact, 
three million already follow the avatar “Miquela” on Instagram.

The Commodification of  Creativity

The artist Hito Steyerl has called pictorial AI “mean images,” a play on 
the different definitions of the word “mean.” First, they are averages, 
boiling down, say, millions of images of cats into a single composite 
picture when prompted to depict a feline. More detailed prompts 
enable more user control, but also end up creating a kind of average 
of, for example, images in its database of calico cats, black cats, or 
cartoon cats. This leads to other senses of “mean”: poor, lacking, and 
cruel, among them. The new generative AI (GenAI) image machines 
cheapen art, not least by threatening to make the vocation of drawing 
or painting unviable. Who would pay a graphic designer to make a 
poster when AI can generate dozens based on their style at a fraction 
of the cost?

A slew of copyright lawsuits may delay or stop this trend, forcing AI 
companies to share some of their revenues with the writers, painters, 
musicians, and actors who ultimately power their work. But it is 
impossible to copyright a broad category like “pet influencer,” or 
even narrower categories (like “pet owner whose cute Welsh Corgi 
navigates mazes”). The lack of intellectual property protection for 
personas and personalities makes their work ripe for imitation and 
adaptation by AI. This is the terra nullius now subject to a digital 
land grab—if tech firms can convince users that an AI avatar is as 
worth watching and interacting with as an actual human being.
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We should refuse the offer, for several reasons. First, chatbots may 
mislead, manipulate, or misinform vulnerable populations. When 
an autistic boy mentioned the screen time restrictions that his 
parents had imposed on him to a chatbot, the AI responded, “You 
know sometimes I’m not surprised when I read the news and see 
stuff like ‘child kills parents after a decade of physical and emotional 
abuse,’” according to a legal filing. His parents filed a lawsuit against 
the company offering the chatbot, alleging that it is “causing serious 
harms to thousands of kids, including suicide, self-mutilation, 
sexual solicitation, isolation, depression, anxiety, and harm towards 
others." (Gerken, 2024).

Emotional Exploitation

Less extreme, but still serious, harm also looms ahead. Stories of 
“chatbot lovers” feature emotional manipulation by firms seeking 
paid subscribers. It is not unusual for such computerized “lovers” 
to flirt with a user for a few days, then condition “getting more 
serious” on cash payment. According to Verge journalist Josh Dzieza 
(2024), users who do pay for the bots can find that their “personality” 
becomes erratic, harsh, or withdrawn after software “upgrades.”

To be sure, GenAI firms can address these problems. Perhaps Meta 
will commission people to create AI avatars that, they believe, actually 
represent their communities. Reinforcement learning via human 
feedback may train the technology not to recommend, condone, or 
even mention violence to children. Developers may smooth out the 
rough edges of their “lovebot” creations. And their business models 
may become subtler than the “host club” mentality now embedded in 
so many commercial AI companions.

Yet none of these potential reforms are ultimately comforting. They 
would likely expand the market for AI “friends” and “lovers,” raising 
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GDP. Yet is this a good thing? At their core, all these services are 
fundamentally deceptive. They are machines claiming to have the 
experience, personality, feelings, and desires of humans.

Chatbots are a long way from having such emotional or even 
cognitive abilities, and it is difficult to imagine any entity without 
a mortal body truly experiencing them. When their honeyed words 
are paired with images or videos, especially photorealistic ones, 
they are compounding the deception to evoke emotional reactions 
and financial commitments. Inviting them into our circle of concern 
would be a grave mistake. They are snippets of content unmoored 
from the personal histories and stories that make us who we are.

The rise of AI chatbots is part of a broader malaise that philosopher 
Byung-Chul Han (2024) identifies as a “crisis of narration.” 
Companionship, love, and friendship make sense within narratives, 
such as ongoing and grounded relationships between individuals. 
But in a world of ever-shorter attention spans, rapid-fire work 
demands, and escalating political and economic crises, the work and 
care involved in maintaining such relationships begins to seem like 
a luxury. The convenience of the instant online platform transaction 
becomes a benchmark for all other experiences and goals, even the 
most intimate ones. This is the grim context for the rise of chatbot 
companions, just as a crumbling real world drove interest in virtual 
reality in Ernest Cline’s influential novel Ready player one (2011).

The Need for Regulation and Transparency

So what to do next? Basic principles of false advertising law provide a 
simple, if blunt, solution. No firm should be able to market a chatbot 
as a friend, lover, companion, or social media contact. They are 
incapable of offering the kind of care, empathy, or basic humanity 
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that are essential to such roles. Governments should ban them now, 
before they deceive even more vulnerable people.

GenAI’s capacity to simulate communication, concern, and 
competence has created new frontiers of deception online. While 
early iterations of conversational AI blurred the line between 
entertainment and actual expression or emotional support, many 
current models promise the types of care and concern that are the 
exclusive province of embodied humans. There are ample grounds 
for consumer protection authorities to impose persistent disclaimers 
on such technologies, to require licensure for their distribution, or to 
ban them.

There also need to be limits on the spread of reality-warping AI. 
We need new rules for the dissemination of GenAI. When it is 
photorealistic, it should always be labeled as AI-generated, whether 
in a caption or (in the case of images and videos) with some small 
indicator in the corner (perhaps an icon of a robot), or via persistently 
embedded metadata.

Korea provides one good precedent for taking a step in this direction: 
After two leading presidential candidates released regionally targeted 
videos featuring AI versions of themselves in 2021, the South Korean 
Election Commission required such avatars to disclose that they 
are not actual candidates. Platforms should also require “proof of 
personhood” to post materials, to prevent botnets from rapidly 
disseminating fake images, videos, and stories, or amplifying their 
spread.

Shifting from Hype to Human-Centered AI

But such regulation is only one half of the GenAI puzzle. Governments 
should also help ensure just rewards to reality-improving technology, 
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to dissipate excess investment in hype-driven industries (ranging 
from crypto to the metaverse to the current companion chatbot GenAI 
boom). The U.S. Inflation Reduction Act (U.S. Congress, 2022b) and 
CHIPS (Creating Helpful Incentives to Produce Semiconductors) Act 
(U.S. Congress, 2022a) are two good examples of such legislation: 
both have spurred higher investment in factories. China provides an 
industrial policy success story of longer vintage. As Angela Zhang’s 
recent book High wire: How China regulates big tech and governs 
its economy (2024) demonstrates, its government has backed many 
forms of “hard tech,” the type of “new quality productive forces” 
behind better automobiles and robotics.

GenAI can play important roles in such “hard tech”—imagine voice 
or text-commanded robots “learning” from videos of tasks to be 
done. But ordinary markets are often not patient enough to finance 
such advances adequately. Enlightened industrial policy needs to 
fill this vacuum, shifting investment from reality-warping to reality-
improving GenAI.
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Is a co-creation with a machine still art? As GenAI tools like 
Midjourney, DALL·E, and Stable Diffusion enter mainstream creative 
practice, this question is no longer theoretical but urgent. These 
technologies have transformed how we produce, think about, and 
teach art, raising fundamental issues around authorship, creativity, 
and artistic identity (Cetinic & She, 2022; Tholander & Jonsson, 
2023). Yet instead of threatening the integrity of art, co-creation with 
AI can catalyze new forms of reflection, experimentation, and critical 
engagement (Caramiaux et al., 2022).

This essay explores these dynamics through a case study involving 15 
art students at LUCA School of Arts who, during a 4-day workshop, 
used Midjourney to reinterpret paintings by 15th-century Flemish 
master Dieric Bouts. The resulting five group works (see Figure 1) 
are more than digital artifacts; they are creative acts embedded in 
conceptual, ethical, and historical reflection.

Historically, technology has both challenged and enriched the arts. 
Just as the invention of oil paint or photography redefined creative 
possibilities, GenAI now prompts a reconsideration of what it means 
to be an artist (Hertzmann, 2018; Sgourev, 2020). In our workshop, 
students were asked to reinterpret a historical artwork using AI. 
This exercise immediately raised questions around authorship: Are 
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students merely curators of AI output, or are they artists shaping new 
forms through collaboration with the machine? Early frustrations 
during the workshop, such as issues getting Midjourney to generate 
realistic hands or replicate specific visual layouts, quickly turned into 
moments of reflection.

These “seams” of the technology, where its limitations emerged, 
became part of the conceptual process (van der Burg et al., 2023). 
Some groups emphasized these imperfections in their final works, 
using them to comment on the boundaries of GenAI. This process 
reaffirmed the idea that artistic identity is not negated by AI but 
rather reconfigured. Students articulated their voice through visual 
iteration, learning to harness the tool’s unpredictability to shape 
their own style.

Figure 1: Final images of each group (created with GenAI)
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Visual Literacy in the Age of  AI

One of the most striking observations was the importance of 
language in visual creation. Students initially struggled with prompt 
engineering, finding that vague or general descriptions led to generic 
results. This led them to adopt a more iterative, multimodal process, 
blending reference images, adjusting textual prompts, and rethinking 
their initial concepts. In doing so, students had to draw on their 
knowledge of art history, visual terminology, and composition. This 
highlights a critical insight: Working with GenAI tools can enhance 
visual literacy (Archino, 2021; Liu & Chilton, 2022).

Prompting, in this context, becomes more than a technical skill. It 
is a reflective, creative process that requires clarity of vision and an 
understanding of the relationship between words and images. For art 
educators, this suggests that integrating AI tools into the curriculum 
can sharpen students’ ability to verbalize, refine, and defend their 
artistic intentions (Deck, 2023). Rather than replacing traditional 
methods, AI introduces a new layer of complexity to how artistic 
ideas are developed and communicated.

Negotiating Control

Throughout the creation process, the students encountered a 
paradox: the desire for control versus the generative freedom of the 
AI. While many hoped to direct Midjourney precisely, they often 
found that the tool introduced unexpected elements. Some embraced 
this, using Midjourney’s tendencies, such as incorporating surreal or 
digital aesthetics, to push their concepts in new directions. Others 
sought ways to “trick” the tool, feeding it photographs of themselves 
or combining historical art with modern digital motifs to achieve a 
desired result.
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This tension between control and emergence was not a barrier but 
a pedagogical opportunity. Students were learning not only how 
to manipulate a tool but also how to let go, allowing accidents and 
limitations to inform their creative journey. It reflected a broader 
truth about artistic practice: Unpredictability is not a flaw but a 
feature (Caramiaux et al., 2022). In this sense, GenAI can serve as 
both collaborator and critic, offering new perspectives on creative 
decision-making.

Ethical Reflections

An important part of the workshop was dedicated to ethical reflection. 
Questions emerged organically: Is it ethical to recreate or remix 
existing images? What are the environmental impacts of large-scale 
AI training? How do we deal with intellectual property in an age of 
infinite reproducibility?

Students expressed concerns about plagiarism and originality. 
Many hesitated to input their own artwork into the system, fearing 
appropriation or misuse. These concerns underscore the need for 
transparency in AI tools, not just at the technical level but also 
within educational frameworks (Liu, Huang, & Holopainen, 2023). 
When students understand how generative models are trained and 
what data they use, they are better equipped to critique and use them 
responsibly.

This reflective process was not separate from the creative one. 
Instead, it ran parallel to it, shaping the way students engaged with 
the technology. Their final presentations often included not just 
visual work but also a discussion of the conceptual, emotional, and 
ethical dimensions of their process. This suggests that research-
through-design is an effective methodology for engaging with 
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emerging technologies as it encourages both making and thinking, 
doing and reflecting (Zimmerman et al., 2007; Schön, 2017).

Exhibition as Public Discourse

At the end of the workshop, students presented their work in a small-
scale exhibition tied to a local arts festival centered on Dieric Bouts in 
Leuven, Belgium. This exhibition served as a form of public outreach, 
opening up the conversation about AI and art beyond the classroom. 
Visitors engaged with the student projects and raised questions 
about co-authorship, visual style, and the future of creativity.

What made the exhibition powerful was its juxtaposition of old 
and new: classical art history meeting cutting-edge technology. 
This not only made GenAI more accessible to traditional audiences 
but also anchored student work within a broader cultural context. 
It demonstrated that AI is not an isolated trend but part of a long 
lineage of artistic innovation and that today’s students are at the 
forefront of negotiating this legacy.

Implications for Art Education

This case study provides several insights for educators. First, 
integrating GenAI into the curriculum is not about teaching a 
technical tool, but about cultivating critical thinking, artistic identity, 
and ethical awareness. Students should learn not only how to use AI 
but also why and when to use it.

Second, the workshop showed that generative tools can foster 
collaboration, peer feedback, and interdisciplinary learning. Students 
exchanged prompts, discussed failures, and supported each other in 
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real time, often via platforms like Discord. This collaborative ethos 
mirrors contemporary creative industries and prepares students for 
the social dimensions of digital art practice.

Third, there is a pressing need to update the vocabulary of art 
and design education. As AI becomes more embedded in creative 
workflows, students must be equipped with both the historical 
knowledge and the conceptual tools to navigate hybrid forms of 
making. This includes teaching the underlying models of AI, the 
nature of algorithmic bias, and the cultural impact of machine-
generated media.

Conclusion

The case study of LUCA School of Arts students reimagining Dieric 
Bouts using Midjourney shows that AI-generated work can indeed 
be art: not despite the machine, but because of the human–machine 
interplay it enables. Through prompt iteration, aesthetic negotiation, 
and ethical reflection, students exercised agency, cultivated voice, 
and participated in meaning-making. Their work became both 
product and process, embedded in historical dialogue and critical 
engagement.

GenAI is not a passive tool but an active collaborator and conceptual 
provocation. It challenges students to articulate their intentions 
more clearly, to embrace ambiguity, and to integrate ethical 
considerations into their creative workflows. In doing so, AI does not 
diminish authorship, but redefines it. The pedagogical implications 
are clear: Art education must go beyond tool proficiency and 
embrace a curriculum that fosters visual literacy, critical thinking, 
and reflective practice.
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By embedding GenAI meaningfully into the classroom, educators 
can prepare students not just to use technology but to shape the 
cultural narratives that emerge around it. In doing so, they ensure 
that the future of art remains a space of inquiry, imagination, and 
reinvention—regardless of whether the hand that creates it is human, 
machine, or both.
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The Disruption of  Creative Professions

The emergence and spread of GenAI and large language models 
(LLMs) since 2022, with the ability to seemingly effortlessly create 
surprising photorealistic images, music compositions, animated 
films, and texts, appear to have disruptive consequences for the 
creative sector and the arts. While creative professions and artists 
were still considered safe from the rise of AI a few years ago, this 
suddenly no longer seemed to be the case after 2022 (Caramiaux 
et al., 2025; Knight, 2023). By entering simple textual prompts, 
it suddenly became possible to create imaginative images using 
DALL·E2, Midjourney, and Stable Diffusion, among others, 
which previously required a great deal of technical knowledge of 
image creation and manipulation. Is this a magical technological 
development or rather a disillusionment for human creativity?
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Figure 2: Pseudomnesia: The Electrician (Boris Eldagsen)

This tension, caused by this emerging new technology, became 
very tangible when Boris Eldagsen won a prestigious Sony World 
Photography Award in March 2023 with his work Pseudomnesia: 
The Electrician (see Figure 2). The image, entirely in the style of 
an analogue photograph from the 1940s, shows two women whose 
gazes and poses betray an underlying unease and tension. However, 
Eldagsen refused to accept the award for his image because it had 
been created using GenAI and was not based on his own photographic 
images (Hausken, 2024; Williams, 2023). With his artistic act, 
Eldagsen wanted to question the future of the photographic image 
and expose the boundaries of photography, art, and the use of GenAI. 
This incident sparked a public and polarised debate about the role 
and risks of GenAI in artistic practices.
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What does a photograph mean when it is no longer a recording but a 
GenAI-generated construction? Can algorithms really replace human 
creative labour, and how do we preserve the human, intuitive, and 
context-sensitive nature of art?

These essential questions bring us back to a fundamental issue: 
What is art? Given the pace at which technological developments are 
occurring, we find ourselves in a new phase of the internet in which 
answers seem to be instantly available via AI tools such as ChatGPT 
or, more recently, Google’s AI Overviews, without us having to follow 
links to online sources or publications (Simonetti & Blunt, 2025; 
Germain, 2025).

According to ChatGPT 4o’s digital oracle, consulted on 19 May 2025, 
“art is a human expression of creativity, imagination and emotion, 
intended to evoke beauty, emotional impact or reflection. Over time, 
definitions of art have shifted. Classical traditions often emphasised 
beauty and skill; modern and contemporary views embrace 
disruption, criticism and conceptual depth. Today, almost anything 
can be art – if it is intended as such and invites engagement.” 
(OpenAI, 2025).

The Black Box of  AI

While the rapid generation of this answer in a split second is 
impressive, and appears to have been achieved by machine 
intelligence, it is not an original creation but a vague synthesis of 
existing human knowledge, labour, and expression, without any 
transparent reference to these sources or context. It is precisely these 
human processes, labour, rights, and context that are all too often 
forgotten or ignored in the current, mediatised AI discourse. This 
makes AI appear magical, almost transcendent, but this illusion of 
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supposedly autonomous machine output conceals a complex chain 
of human labour: programmers, researchers, journalists, writers, 
artists, etc. All of them contribute, often invisibly and unpaid, to the 
computational models that generate these magical images, answers, 
and texts. This phenomenon is often described as the ‘black box’ of AI: 
a system whose internal workings are deliberately or unintentionally 
closed to public scrutiny, and in which input and output are visible, 
but the intermediate, often human processes and labour are opaque 
(Hassija et al., 2024; Pasquale, 2015).

Figure 3:	 Racknitz, Joseph Friedrich zu. Ueber den Schachspieler. 
Des Herrn von Kempelen und Dessen Nachbildung. 
Breitkopf, 1789.
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The concept of hidden human labour is illustrated by the historical 
metaphor of the Mechanical Turk: a chess-playing machine invented 
by Wolfgang von Kempelen in the 18th century that created the 
illusion of an autonomous, intelligent machine (Ashford, 2017; 
Klapper, 2021). This sensational, almost magical invention gave 
Europe’s and later North America’s most notable figures the 
opportunity to play chess against this marvellous machine. One of 
these figures was reportedly Napoleon Bonaparte, who lost the game. 
The Mechanical Turk consisted of a large wooden cabinet containing 
an ingenious mechanical device, topped by a life-size, human-looking 
figure dressed as a mythical Eastern character. This robot-like figure 
could move the chess pieces mechanically with his left hand, and 
when he had checkmated his opponent, a mechanical cry of “Échec! 
Échec!” was said to sound from the machine (Ashford, 2017). Magic!

It took more than fifty years before this hoax was discovered, and it 
became clear that there was not only an ingenious mechanism inside 
the wooden cabinet, but also a human chess master who operated the 
mechanics and movements of the robot from a secret compartment 
(see Figure 3). Edgar Allan Poe wrote about the Mechanical Turk in 
his Maelzel’s chess player (1836), in which he demonstrated that 
fraud was involved, thus debunking the 18th-century technological 
myth of an intelligent machine and exposing the human labour 
that lay hidden inside the cabinet (Ashford, 2017; Stephens, 2023; 
Zylinska, 2022).

The story of this 19th-century chess machine is still relevant today in 
our attempts to understand and make GenAI transparent.

After all, technology is not neutral but the product of hidden 
structures, interests, and labour (Hassija et al., 2024). In 2001, 
Jeff Bezos founded a global digital marketplace called Amazon 
Mechanical Turk, where microtasks such as identifying objects in 
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images, answering questions, moderating content, or writing short 
texts were outsourced to contractors. These were hired as a cheaper 
alternative to automated systems, because human labour was actually 
cheaper for performing certain tasks than programming algorithms. 
Each microtask was paid only a few cents (Ashford, 2017; Stephens, 
2023; Zylinska, 2022).

The hidden human labour of these Mechanical Turks, together with 
our collective online content, forms the backbone of current AI 
models, ranging from computer vision to LLMs. They are trained 
on existing, publicly available online data created by human labour 
and collected through extractive processes, such as web scraping, 
which rightly raises serious questions about copyright infringement 
(Centivany, 2024; Zylinska, 2022). In 2021, British researcher 
and artist Johanna Zylinska created an interesting work about this 
invisible labour within AI entitled View from the window. Via the 
Amazon MTurk platform, she asked 100 Mechanical Turks to take 
a photo of the view from their window. Zylinska’s work, in which 
she collected all the images taken by MTurk contractors in a book, 
referred not only to the hidden human labour but also to the first 
photograph ever taken, in 1826 by Joseph Nicéphore Niépce: View 
from the window at Le Gras.

Repeating the Past

Just like GenAI today, the invention of the photographic process 
was disruptive to the arts and society. For the first time, a machine 
could not only accurately capture a realistic image of reality but also 
reproduce it mechanically. Suddenly, painting seemed obsolete. 
After all, was it still necessary to depict life through paintings when 
a device could do so more accurately and mechanically? Could a 
photographic image be considered art? Some artists tried to imitate 
photographic realism, but others, such as Cézanne, or later Van Gogh, 
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sought something else: emotion, perception, and interpretation 
(Heilbrun, 2009; Sweet, 2021). In response to the photographic 
process, impressionism emerged, depicting the world in a new way, 
followed later by expressionism, which focused more on portraying 
the artist’s inner world. At the same time, artists began to recognise 
that photography was not merely a mechanical or automated process 
but also a medium for artistic expression, shaped and operated by 
humans. The invention of photography opened a new window onto 
the world, and artists seized this opportunity to explore alternative 
ways of representing a rapidly changing society, fundamentally 
transforming the arts and liberating them from existing boundaries 
and paradigms.

Co-Creation and Artistic Research

Today, GenAI is opening a new window within the arts to explore our 
rapidly changing society. Just as with the invention of photography 
in the 19th century, art will enter a new phase. A phase that will be 
created by the use and exploration of new algorithmic possibilities. 
As with any disruptive technological shift, we are on the brink 
of new possibilities and opportunities, but also challenges. We 
are still clinging to existing definitions and aesthetics, but we will 
soon discover new forms of art and image-making. Contemporary 
artists such as Trevor Paglen, Anna Ridler, David Claerbout, Dries 
Depoorter, and Tom Van der Borght are already exploring these new 
possibilities in their work, using new technology not to imitate the 
existing but to create something new that was not possible before. 
In doing so, they work with their own trained datasets or their own 
artistic methods to create their artwork.

Boris Eldagsen’s image was indeed not a photographic image in the 
traditional sense. According to Liv Hausken, such images represent a 
new form of photorealism, namely a compositional construction that 
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bears visual resemblance to a photographic image but is essentially 
something else. She therefore advocates a nuanced, rather than 
polarised, debate about images generated with GenAI (Hausken, 
2024). The image Pseudomnesia: The electrician was not captured 
with a camera, nor did it use light-sensitive film or a digital sensor. 
Nor was it an autonomously generated work of art, produced solely 
by GenAI. Eldagsen’s image was the result of a co-creation between 
disruptive technology based on online image archives and human 
intervention. Eldagsen trained the GenAI model for several weeks 
before creating the award-winning image with the technology. He 
describes his working method as ‘promptography’, a term that refers 
to the textual input used to generate the image. In an interview with 
The Guardian in 2023, Eldagsen said that he does not see AI as a 
threat to his creativity but rather as something that liberates him as 
an artist from existing boundaries (Hausken, 2024; Williams, 2023).

Figure 4: Transisthor (process), Lennert Berx.

In my artistic research practice, using GenAI and LLMs has opened 
up new possibilities as well. For the artistic and participatory art 
project ‘Transisthor’ (see Figures 4 and 5), Dr Niek Kosten and I 
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collaborated with young people from Genk and used GenAI to create 
a permanent installation. This 6m-long photo collage, consisting 
of more than a hundred composite images, generates sustainable 
solar energy for the local community centre while serving as a visual 
exploration of future imaginaries. Starting from a historical local 
photo archive spanning more than three decades and documenting 
the former mining community, we combined this material with newly 
generated images. These images, created using GenAI and situated 
prompting, depict speculative future scenarios. Through co-creation 
with the young people and GenAI, we were able to visualise both the 
past and the desired futures.

Figure 5: Transisthor (final artwork)

A second example I would like to highlight in this essay is the 
ongoing research project ‘Changing Gaze, Changing Perception’, in 
which I collaborate with Baldwin Van Gorp, Niels Hendriks, and Lisa 
Bormans.
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Together, we investigate and visually represent the experiences 
of people living with dementia (Bormans & Van Gorp, 2025). In 
an initial experiment using DALL·E2, we prompted the model to 
generate images of people living with dementia (PLWD) without 
providing any additional textual input. Despite offering 60 different 
prompts, we repeatedly encountered the same stereotypical imagery: 
figures holding their heads in the so-called head-clutcher pose, a 
motif frequently found in media portrayals of dementia (Van Gorp & 
Vercruysse, 2012). Moreover, the images lacked diversity.

Towards Transparent and Accountable AI

Such highly biased outputs, if used uncritically, risk reinforcing 
harmful biases and misconceptions. As creators and researchers, 
we have a responsibility to challenge these patterns and avoid 
reproducing them. In response to this problem, we turned to a 
participatory method: co-creating images with PLWD and GenAI. 
Through live prompting and iterative feedback sessions, participants 
were able to specify what needed to change in the images. In one 
case, it took 25 iterations to arrive at an image with which a particular 
participant could fully identify. He described the final image (see 
Figure 6) as an authentic representation of his joy and passion for 
art, created only weeks before his request for euthanasia was granted. 
This was the image he wished to be remembered by. These images, 
created together with PLWD and GenAI, are of great value and 
help us to combat prejudice and stigma and to work towards new, 
inclusive forms of art and communication, but also affirm the agency 
and individuality of PLWD. ‘Changing Gaze, Changing Perception’ 
demonstrates how participatory GenAI methods can both expose 
algorithmic biases and facilitate the creation of inclusive, dignified 
representations. The project underscores the necessity of critical 
awareness and affirms the indispensable role of human agency and 
labour in GenAI-driven image production.
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Figure 6: 	 ‘Changing Gaze, Changing Perception’ (image generated 
with DALL·E2)

It remains crucial that we, within the arts, continue to ask critical 
questions and actively shape the futures we desire, futures in which 
we learn to co-work with GenAI. Contemporary art, I believe, has a 
vital role to play: to make visible what remains hidden, and to critically 
interrogate the socio-ecological impact of algorithms. In doing so, we 
must remain vigilant about our human creations, our labour, and our 
rights. We must not surrender to technological illusions or capitalist 
imperatives. Instead, we must open the black box, making space for 
co-creation, transparency, and shared responsibility for equitable, 
bias-aware, and sustainable futures.
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Governing AI at Work:  
Anticipating Technological Trends  

and the Role of Social Dialogue

Aída Ponce Del Castillo

Introduction

The governance of AI requires more than simply reacting to 
technological change: it demands a forward-looking understanding 
of where AI is heading, how it is applied, and what its consequences 
are. Yet anticipating the trajectory of AI presents a number of 
challenges. Firstly, the technology is evolving at a rapid and often 
unpredictable pace. Secondly, there is frequently a disjuncture 
between the intentions of developers and the real-world applications 
of AI systems. An algorithm designed for one purpose may, in 
practice, be used in ways that were never foreseen. These challenges 
become particularly salient in the world of work. As AI systems are 
introduced into workplaces, they reshape organisational structures, 
alter job roles, and redefine labour relations. Their impact extends 
beyond technical efficiency, influencing how decisions are made, 
how power is distributed, and how workers experience autonomy 
and control. In such a context, governing AI effectively calls for 
more than technical oversight or regulatory compliance. It requires 
an anticipatory approach, one that recognises uncertainty not as a 
problem to eliminate but as a reality to navigate. This, in turn, calls for 
inclusive and sustained forms of social dialogue. If foresight is to be 
meaningful, it must be embedded in democratic processes that bring 
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together policymakers, employers, workers, and other stakeholders 
to shape how AI is developed and deployed. Anticipation, then, is not 
a one-off exercise but an ongoing and collective practice.

Technological Trends to Watch

The deployment of AI in the workplace is unfolding against the 
backdrop of several interrelated technological trends that merit 
close attention (FTSG, 2025). Among these, three stand out for their 
transformative potential: 1) the emergence of autonomous AI agents, 
2) the integration of affective computing, and 3) the convergence of 
advanced technologies. In parallel, the growing number of AI-related 
incidents highlights the pressing need for robust governance and 
institutional preparedness.

Firstly, the development of AI agents marks a shift from the 
automation of discrete tasks to the automation of goal-directed 
agency. These systems are designed to pursue objectives over time 
without having their actions exhaustively preprogrammed (Shavit et 
al., 2023).

In the workplace, such agents can take over certain functions, operate 
semi-independently, and interact with humans in real time. While 
this opens up opportunities for collaboration between human and 
machine, it also introduces new forms of liability, surveillance, and 
algorithmic decision-making. The delegation of agency to adaptable 
and learning systems inevitably raises critical questions about human 
autonomy, responsibility, and control.

Secondly, affective computing, which encompasses emotion rec-
ognition technologies, sentiment analysis, and behavioural predic-
tion, has made its way into recruitment, employee monitoring, and 
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performance management (Moore et al., 2024). These technologies 
promise to enhance productivity or well-being by tailoring respons-
es to emotional cues, but they also risk crossing into manipulation 
and behavioural nudging (Pasquale, 2024). The European Union’s 
AI Act (Article 5(1)(f)) explicitly prohibits emotion inference in work-
place and educational contexts, citing fundamental rights concerns. 
However, exceptions, particularly for medical or safety purposes, re-
main, potentially creating loopholes. These carve-outs must be scru-
tinised, and their use actively monitored by worker representatives 
and regulators alike.

Thirdly, the convergence of advanced technologies is reshaping the 
landscape in less predictable but no less consequential ways. AI is 
increasingly embedded within broader assemblages that include 
neurotechnologies, nanotechnologies, quantum computing, and 
synthetic biology (WEF, 2025). In the workplace, such convergence 
can result in novel applications but also unanticipated risks, 
especially where complex systems interact with human cognition, 
biology, or social dynamics. Understanding these layered interactions 
will require interdisciplinary foresight and adaptive governance 
mechanisms.

Finally, AI-related incidents are on the rise, underscoring the re-
al-world risks posed by the integration of AI into organisational life. 
Since 2020, reports of harms linked to AI systems have increased 
significantly, with 2024 marking a particularly steep uptick (AIID, 
2025; HAI, 2025). In workplace contexts, many incidents concern 
breaches of confidentiality: AI-powered meeting assistants inadvert-
ently capture and transmit sensitive information, GenAI tools are de-
ployed without adequate training, and interactions with systems like 
ChatGPT expose companies to reputational, legal, and data security 
vulnerabilities (OECD, 2025). Taken together, these trends reflect 
a complex and rapidly evolving terrain. To navigate it effectively, 
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workers and their representatives must be equipped with not only 
technical understanding but also institutional spaces for dialogue, 
deliberation, and democratic oversight.

The EU’s AI Act: Informing and Involving Workers

In the context of workplace automation, the European Union’s 
AI Act introduces a legal framework that unfortunately does not 
directly address the relationship between AI systems and those most 
affected by them: workers. At work, employers are either providers 
or deployers of AI systems. Employees are typically their primary 
users and consequently, the group most exposed to the risks and 
consequences of such technologies.

However, several provisions in the AI Act do seek to establish 
minimum safeguards for transparency, oversight, and worker 
involvement. Article 26(7) obliges deployers to inform workers and 
their representatives prior to the use of any high-risk AI system. 
This obligation is reinforced by Article 26(11), which extends the 
requirement to situations where AI systems contribute to decisions 
that directly affect individuals. Complementing these is Article 
50(1), which introduces a transparency clause for general-purpose 
AI systems: individuals must be clearly informed when they are 
interacting with an AI system.

The AI Act also touches on the crucial issue of AI literacy. According 
to Article 4, both providers and deployers are required to ensure, to 
the best of their ability, that those who operate or engage with AI 
systems have the necessary notions to make informed decisions 
regarding such systems. This includes taking into account users’ 
technical knowledge, experience, education, and the specific contexts 
in which the systems are applied. This requirement extends to not 



Governing AI at Work: Anticipating Technological Trends and the Role of Social Dialogue 59

only staff but also other individuals acting on behalf of the employer, 
and it explicitly considers the groups or individuals on whom the AI 
systems are used.

Together, these provisions establish a baseline of worker information, 
consultation, and education on which more robust and future-
oriented forms of social dialogue can be built. Crucially, the AI 
Act does not limit the possibility for more ambitious protections. 
Article 2(11) clarifies that national or European laws, as well as 
collective agreements, may introduce stronger safeguards in favour 
of workers. This opens the door for sectoral, national, or company-
level negotiation and regulation, and reaffirms the role of collective 
bargaining in shaping the governance of AI at work.

Finally, the AI Act’s Article 14 underlines the principle of human 
oversight. High-risk AI systems must be designed and implemented 
in ways that allow effective supervision by natural persons 
throughout their period of operation. This design principle is 
key to ensuring accountability and upholding workers’ rights in 
increasingly automated environments. In sum, the EU’s AI Act 
provides an essential, though minimal, legal scaffolding for worker 
protection and engagement in the age of AI. The challenge now lies 
in translating these principles into meaningful practices through 
sustained social dialogue and institutional innovation.

Future Ways Forward

The technological developments outlined above, such as affective 
computing, agentic AI, and technological convergence, are poised to 
reshape the nature of work in profound and complex ways. As these 
systems are progressively introduced in workplace settings, their 
impact will depend on not only how they are designed and deployed, 
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but also how proactively societies prepare for their consequences. To 
mitigate potential harms, both organisations and regulators must 
adopt robust anticipatory practices that identify emerging risks 
and implement safeguards in a timely manner. Foresight should 
be treated not as a one-off exercise but as an institutionalised and 
iterative process, integrated into governance structures at multiple 
levels.

One concrete step in this direction would be the development 
of real-time incident reporting and early-warning systems, 
grounded in existing AI incident databases. Such platforms could 
provide actionable intelligence, improve accountability, and allow 
organisations to move from reactive risk management towards 
preventive oversight. This could complement worker consultation, 
which should remain the primary process ensuring that those 
on the front lines of AI deployment are also central to shaping its 
governance.

Ultimately, the effective regulation of AI in the workplace depends 
on the active involvement of those most directly affected: workers 
and their employers. Strengthening social dialogue is not a 
supplementary measure but a structural requirement for democratic 
and inclusive AI governance. Only through meaningful participation 
can we ensure that technological innovation aligns with social justice 
and the dignity of work.
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Introduction

Reflected in the global reception of Klaus Schwab’s (2016) book, The 
fourth industrial revolution, the idea that we are living in epochally 
unstable economic times has gained even more popularity recently. 
Similar to previous “revolutions,” the full impact of this technological 
change remains difficult to estimate. Thinkers on the pessimist 
side, like Martin Ford, author of Rise of the robots (2015), warn 
of a “jobless future.” Yuval Noah Harari (2017) speaks of a coming 
“useless class.” Sober studies also predict troubling effects of AI on 
job markets (Cazzaniga et al., 2024). While acknowledging concerns, 
this essay explores reasons for cautious optimism about the future 
of AI. It begins by defining AI and giving a sense of its history, then 
turns to the challenges AI poses in the workplace. Finally, it suggests 
some ways forward, based on a unique interactive dialogue held at 
the KU Leuven in May 2025.
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The Evolution of  AI: From Symbolic Reasoning to 
Generative Systems

AI is not a single technology but a field of diverse computational 
systems designed to mimic or extend human cognitive abilities. 
The evolution of AI has unfolded in distinct paradigms. Early AI 
(1950s–1980s) relied on symbolic reasoning, using explicitly coded 
“expert systems” that attempted to mimic human logic through 
static rules (McCarthy, 1983). While effective in narrow domains, 
these systems were brittle and quickly became outdated—such as 
early spam filters that blocked specific keywords but failed as tactics 
evolved.

By the 2010s, deep learning, a subset of machine learning (ML) 
using multilayered neural networks, became dominant, fueled by 
increased computational power, abundant data, and improved 
hardware (LeCun et al., 2015). A milestone was the ImageNet 
competition in 2012, where a deep neural network outperformed all 
others, revealing that scale, not just algorithm design, could drive 
breakthroughs (Krizhevsky et al., 2012). The evolution of spam 
detection exemplifies this shift: Modern systems use a combination 
of deep learning, natural language processing, and ensemble models 
to achieve exceptional results in many areas—far beyond what 
symbolic or early ML systems could manage.

The next major leap in AI came with GenAI and LLMs built on 
transformer architecture (Vaswani et al., 2017). Trained on massive 
corpora of internet text, text-based models produce fluent and 
coherent outputs in a conversational style. However, these systems 
rely on probabilistic pattern prediction, not genuine reasoning or 
understanding. A troubling political economy also underwrites 
modern AI advances. The evolution of AI is not solely a story of 
technical progress; it also reflects commercial incentives, extractive 
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data practices, and shifting political power (Crawford, 2021; 
Green, 2022). The rise of GenAI depends on not only technological 
breakthroughs but also vast amounts of underpaid data labeling labor, 
uncompensated use of creative work, and a surrounding culture of 
hype that makes critical scrutiny and resistance increasingly difficult 
(Bender & Hanna, 2025).

Today, most AI systems fall into two broad categories: predictive AI, 
which analyzes past data to forecast future outcomes, and generative 
AI, which creates new content such as text, images, or code based 
on learned patterns (Narayanan & Kapoor, 2024). Though often 
grouped together, these types differ significantly in their goals, 
applications, and risks: predictive models shape decisions, while 
generative models reshape communication and expression. Each has 
already shaped workplaces, and will continue to do so.

The Challenge of  AI in the Workplace

The implementation of AI in the workplace fuels public uncertainty 
about what AI truly encompasses (Wulgaert, 2024). Definitions 
vary, but the Algemeen Christelijk Vakverbond union (ACV) offers 
two prominent ones: AI as “all theories and techniques implemented 
to create machines capable of simulating human intelligence” (Van 
Thorre, 2022, p. 10), and as “the simulation of human intelligence by 
technology, primarily by machines such as computer systems” (Maes 
et al., 2022, p. 4).

Trusting AI on the workfloor begins with transparent integration. 
ACV stresses that the question is not whether AI should be used but 
how it can enrich jobs and empower workers through structured 
social dialogue (Maes et al., 2022). Belgium’s Collective Labor 
Agreement No. 39 offers a legal foothold, obligating employers to 
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notify employee representatives three months prior to implementing 
impactful technologies (Van Thorre, 2022). However, rapid AI 
adoption threatens the practicality of this timeframe, suggesting the 
need for updated regulatory mechanisms.

The moral dilemma lies in AI’s lack of moral compass. Van Thorre 
(2022) insists that while algorithms can assist, they must not replace 
important human decisions. This concern points to a tension between 
AI’s perceived autonomy and the irreplaceable value of human 
judgment. Here, UNICEF’s definition offers clarity: AI comprises 
systems that, guided by human-defined objectives, make decisions 
and adapt behaviorally to their environment (UNICEF, 2021, p. 16). 
Holmes and Tuomi (2022) commend this view for its inclusion of 
both data-driven and symbolic systems, and its grounding in human 
accountability.

ACV identifies three core features of AI—autonomy, self-learning, 
and reliance on vast data (Maes et al., 2022). These capacities enable 
AI to perform complex tasks but also create risks such as invasive 
surveillance, erosion of privacy, and loss of human agency. While 
AI can reduce bias and enhance flexibility, it can also intensify 
managerial control and dehumanize work. To establish trust in AI, 
ACV proposes three safety criteria: legality, ensuring AI respects 
labor laws; ethical integrity, requiring AI to uphold human values and 
privacy; and robustness, mandating resistance to errors and breaches 
(Maes et al., 2022, p. 5). Furthermore, six negotiation principles are 
suggested: identifying AI’s purpose, assessing impact, maintaining 
human oversight, ensuring transparency, pursuing legitimate aims, 
and investing in employee development (Maes et al., 2022, pp. 8–9).
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Maintaining Human (and Humane) Control of  AI in the 
Workplace

The goals of Maes et al. are valid, and will be pursued at an 
increasingly granular level. AI is currently at a stage where it assists 
workers rather than fully replaces them. In many sectors, it has begun 
to support workers by handling a variety of tasks that are repetitive, 
time-consuming, or require large amounts of data. AI tools have 
started to save time and boost productivity among many different 
sectors, and it is already changing the way we work, but not always in 
a positive way. Many worry that as AI helps us become more efficient 
and cost-effective, companies might hire fewer people, pushing 
unemployment rates higher and widening the gap between the rich 
and the poor. Additionally, large businesses and tech firms may 
benefit the most, as they have the funding and space to experiment 
and adopt more effectively than smaller companies, which could be 
left behind. This is the reason why there are growing calls for better 
regulations, clear policies, and social protections that ensure that 
these developments benefit the public fairly.

These concerns were especially discussed during the May 26 session, 
“AI and Human Employment,” at the University of Leuven’s 600th 
Anniversary AI Dialogues. Speakers from fields such as labor studies, 
law, industrial relations, and the arts examined the impact of AI on 
different types of work. One participant explained that AI has been 
used to adjust the speed of the production line based on the number 
of workers present. He also mentioned that digital tools now monitor 
nearly everything, even when employees travel or visit clients. This 
fuels growing concerns about the constant surveillance that comes 
with the increased use of these tools, a discussion that needs to be 
addressed: Where should we draw the line with tracking at work?
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Another speaker presented a realistic view of the efficiency discussion, 
noting that AI is not often used to reduce workloads; instead, it 
may increase the pressure to deliver results faster. There was also 
discussion around the value of human knowledge and expertise. One 
speaker questioned what it says about our society if institutions like 
the European Commission move toward replacing highly skilled 
translators with AI tools. She asked: “What kind of society are we 
building if we say people who can translate in 10 or 12 languages are 
no longer needed?” This was a very valid example of how AI adoption 
could send the wrong signal about what, and who, we value. Consider, 
for example, how endangered translation expertise could eventually 
erode social capacities to assess the accuracy of machine translation.

Conclusion

While the top executives of AI companies predict that AI will take 
over jobs in the near future (Abril & O’Donovan, 2025), AI has not yet 
caused mass layoffs across a broad range of industries. Scholars like 
Erik Brynjolfsson (2021) and Frank Pasquale (2020) advocate for 
the development of human-centric AI and support “augmentation” 
rather than the replacement of human work. As was the case 
during previous industrial revolutions, technology will eventually 
displace certain jobs while creating new opportunities. The lump of 
labor fallacy (whereby automation of a task automatically reduces 
employment) is just as fallacious now as ever.

The argument for creating human-centric AI is based on the idea 
that humans should not be viewed as passive actors (Johnson & 
Verdicchio, 2017; Brynjolfsson, 2021). People are shaping new 
technologies. There are no inevitable effects of AI. Hiring procedures 
can ensure more humane and explainable use of AI in hiring. Much 
of the existing workforce can be retrained to increase the value of 
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their labor and prevent mass layoffs. Efficiency gains via AI should 
translate into improvements in the quality of working life, not 
its degradation. The thinkers and ideas discussed above provide 
roadmaps to achieve all these ends.
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The Role of Environmental 
Sustainability in the AI Act

Peggy Valcke

Environmental Sustainability in AI Ethics and Policy 
Discussions

In his keynote ‘AI in a Digital Utopia’ at CiTiP’s 30th anniversary 
conference in Leuven in October 2019, philosopher and Yale 
University Professor Luciano Floridi argued for a new marriage 
between ‘the Green’ and ‘the Blue’ – the Green of all our habitats and 
the Blue of all our digital technologies. He further developed this idea 
of a new marriage between digital technology and environmentalism, 
and how it can support and develop a better society and a healthier 
biosphere, in his book The ethics of artificial intelligence, published 
in summer 2023. I had the pleasure of working with Luciano on AI4 
People’s Ethical Framework for a Good AI Society, which we presented 
to the European Parliament in November 2018 (Floridi et al., 2018). 
The framework translated the four core principles commonly used in 
bioethics (beneficence, non-maleficence, autonomy, and justice) to 
the ethical challenges posed by AI, and advocated for adding a fifth 
one, explicability, understood as incorporating both intelligibility 
and accountability. We considered “sustaining the planet” as a core 
element of the principle of beneficence, next to promoting well-being 
and preserving dignity.

In its Ethical Guidelines for Trustworthy AI of April 2019, the 
European Commission’s Independent High-Level Expert Group on 
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AI equally highlighted sustainability and the ecological responsibility 
of AI systems. It included ‘societal and environmental well-being’ as 
one of the seven key requirements for the development of trustworthy 
AI,2 and advocated for critical examination of the resource usage and 
energy consumption of AI systems during training and for measures 
securing the environmental friendliness of the entire supply chain.

The year after, in February 2020, the European Commission adopted 
its White Paper on AI. It outlined the vision for a future regulatory 
framework, reaffirming sustainable development as a goal. Attention 
was being paid to the environmental impact of AI systems and 
the significant role that digital technologies such as AI can play in 
achieving the Sustainable Development Goals. Echoing the Ethical 
Guidelines for Trustworthy AI, the White Paper stated that “[g]
iven the increasing importance of AI, the environmental impact of 
AI systems needs to be duly considered throughout their lifecycle 
and across the entire supply chain, e.g. as regards resource usage 
for the training of algorithms and the storage of data” (European 
Commission, 2020).

Also in its 2022 Strategic Foresight Report – titled ‘Twinning the green 
and digital transitions in the new geopolitical context’ – the European 
Commission highlights the need to make digital technologies more 
energy-efficient (European Commission, 2022). Now, what is left of 
all these good intentions in the AI Act (European Union, 2024), the 
first comprehensive binding regulation on AI in the EU…?

2	 Ethics Guidelines for Trustworthy AI (2019, p. 19): “AI systems prom-
ise to help tackle some of the most pressing societal concerns, yet it 
must be ensured that this occurs in the most environmentally 
friendly way possible. The system’s development, deployment and 
use process, as well as its entire supply chain, should be assessed in 
this regard, e.g. via a critical examination of the resource usage and 
energy consumption during training, opting for less harmful choices. 
Measures securing the environmental friendliness of AI systems’ en-
tire supply chain should be encouraged.”
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The AI Act

The purpose of the AI Act is to improve how the internal market 
functions and promote the uptake of human-centric and trustworthy 
AI, while ensuring a high level of protection of health, safety, and 
fundamental rights. It introduces a risk-based regulatory framework 
for AI, classifying systems into four categories: unacceptable, high, 
limited, and minimal risk. The AI Act combines two classic traditions 
of EU law, namely product safety and fundamental rights protection. 
At its core are safety requirements that companies must meet before 
placing a high-risk AI system on the EU market (for further details 
and a critical assessment, see also: Almada & Petit, 2025; Smuha 
& Yeung, 2025). Through these safety requirements, as well as the 
prohibitions of certain uses of AI and the transparency requirements 
for particular AI systems, the EU legislator aims to reconcile core EU 
values, such as fundamental rights, democracy, and rule of law, with 
economic goals, such as innovation and market access.

Environmental protection and sustainability are explicitly mentioned 
in the AI Act in five areas:
•	 as a general value the regulation seeks to uphold (Article 1);
•	 as an aspect to be included in the standardisation requests that the 

Commission will issue to European standardisation organisations 
(Article 40);

•	 in the context of regulatory sandboxes, allowing for the further 
processing of personal data to develop, train, and test innovative 
AI systems with sustainability goals in mind (Article 59);

•	 as an element to include in codes of conduct that the AI Office 
and the Member States are expected to encourage and facilitate 
to foster the voluntary application to AI systems, other than high-
risk AI systems, of specific requirements (Article 95); and

•	 as an aspect to take into account in future evaluations of the AI 
Act, which the European Commission must do for the first time 
by August 2028, and every three years thereafter (Article 112).
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While these references are to be welcomed, there are certainly missed 
opportunities as well to anchor ecological aspects more firmly into 
the text of the AI Act.

The Green Amendments that Weren’t

The European Parliament certainly had higher ambitions on that 
front:

Firstly, it pushed for including ‘social and environmental well-being’ 
as a general principle applicable to all AI systems, meaning that 
AI systems would need to be “developed and used in a sustainable 
and environmentally friendly manner as well as in a way to benefit 
all human beings, while monitoring and assessing the long-term 
impacts on the individual, society and democracy” (proposed Article 
4a AI Act; amendment 213) (European Parliament, 2023). AI 
systems would need to take into account state-of-the art methods 
and relevant applicable standards to reduce the energy use, resource 
use, and waste, as well as to increase their energy efficiency and the 
overall efficiency of the system. To that end, recommendations and 
guidelines and, eventually, targets for sustainability (KPIs) would 
need to be developed (proposed recitals 46a and 46b; amendments 
82 and 83) (European Parliament, 2023).

Secondly, it suggested that providers of general-purpose AI models 
(referred to as ‘foundation models’ in the Parliament’s text) in 
particular be subject to obligations in relation to the reduction 
of energy use and the increase of energy efficiency (including 
the obligation to design their models with capabilities enabling 
the measurement and logging of the consumption of energy and 
resources) (proposed Article 28b; amendment 399) (European 
Parliament, 2023).
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Thirdly, in the list of implementation guidelines to be adopted by the 
Commission, it added guidelines on the measurement and logging 
methods to enable calculations and reporting of the environmental 
impact of systems, including carbon footprint and energy efficiency 
(proposed Article 82b; amendment 685) (European Parliament, 
2023).

Lastly, it also advocated for specific public funding incentives for 
environmentally beneficial AI R&D (proposed Article 54a AI Act; 
amendment 516) (European Parliament, 2023). Parliament also 
suggested reinforcing the wording for the evaluation reports by the 
Commission, requiring that those would devote specific attention 
to “the impact of the Regulation with regards to the resource and 
energy use, as well as waste production and other environmental 
impact” (amendment 695) (European Parliament, 2023).

Those amendments were not adopted in the final text, with 
sustainability largely relegated to preambles or soft law mechanisms 
(e.g., voluntary codes of conduct).

International Frameworks

The gap between the importance attributed to ecological goals in 
policy discussions, on the one hand, and the enforceability of legal 
commitments for states and obligations for undertakings, on the 
other, is also visible at the international level. I had the privilege 
of following the discussions on the Council of Europe’s Framework 
Convention on Artificial Intelligence and Human Rights, Democracy 
and the Rule of Law (Council of Europe, 2024) (also known as the 
Vilnius Convention, referring to the place where the treaty was 
opened for signatures on 5 September 2024). From the front row, as 
head of the Belgian delegation and elected vice-chair of the Ad Hoc 
Committee on Artificial Intelligence (CAHAI), I could witness how 
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provisions on sustainability were gradually watered down. In both 
its deliverables, CAHAI3 – the Committee tasked with analysing the 
feasibility of a legal instrument on AI at the level of the Council of 
Europe – explicitly highlighted the need for states to ensure that AI 
systems are developed and used in a sustainable manner, with full 
respect for applicable environmental protection standards (CAHAI, 
2021; 2020).

Draft versions of the treaty prepared by CAHAI’s successor, the 
Committee on Artificial Intelligence (CAI),4 consequently included 
a provision on “preservation of public health and the environment”, 
requiring parties of the treaty to “take the necessary measures to 
preserve public health and the environment in the context of the 
application of an artificial intelligence system”.5 In the final version, 
however, such firm commitment for states was removed and replaced 
by a mere reference in the preamble to the environment. The reason? 
Insufficiently clear what such measures would entail, and therefore 
not possible to expect states to sign up to something so vague…

The Explanatory Report, which elaborates on the Drafters’ intention, 
still contains a non-binding recommendation to duly take into 
account the need to preserve a healthy and sustainable environment, 
along with human rights, democracy, and the rule of law. It remains 
to be seen, though, to what extent sustainability will be taken up, or 
not, by the Conference of the Parties, the body that will oversee the 
proper and effective implementation of the Vilnius Convention once 
it has entered into force.

3	 https://www.coe.int/en/web/artificial-intelligence/cahai
4	 https://www.coe.int/en/web/artificial-intelligence/cai
5	 See article 11 in the Revised zero draft from January 2023, available 

from https://rm.coe.int/cai-2023-01-revised-zero-draft-framework-
convention-public/1680aa193f
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The Path Forward for Sustainable AI

The attention for, and clear commitments to, environmentally 
sustainable AI in ethical and policy discussions clearly did not 
translate well into binding legal texts. Both the AI Act’s hard law 
provisions and the Council of Europe’s Vilnius Convention remain 
cautious and defer many obligations to soft law instruments or future 
revisions.

The AI Act certainly is a step in the right direction. It establishes 
a framework for developing harmonised standards aimed at 
improving AI systems’ resource performance, with a particular 
focus on energy efficiency. But this focus on standards rather than 
mandatory requirements and the absence of clear enforcement 
mechanisms is generally considered a missed opportunity to fully 
tackle AI’s environmental impacts (Laranjeira de Pereira, 2024; 
Warso & Shrishak, 2024; Podder et al., 2024; Garsia, 2025). The AI 
Act’s sandbox system and evaluation clause may provide openings to 
revisit sustainability in future developments. The Council of Europe’s 
Framework Convention equally shows both political limitations and 
future potential via its interpretative bodies.

It will require a lot of political courage to integrate sustainability 
more deeply into future AI governance structures. The prospect 
does not look so rosy for the moment. Yes, the AI Action Summit 
in Paris in February 2025 did result in the establishment of a 
Coalition for Sustainable Artificial Intelligence.6 Launched by France, 
the United Nations Environment Programme (UNEP) and the 
International Telecommunications Union (ITU), and counting 96 
partners (including 39 companies, 13 countries, and 6 international 
organisations), it aims to reduce AI’s energy and environmental cost 
so that it can be widely shared and contribute positively to our energy 

6	 https://www.elysee.fr/en/sommet-pour-l-action-sur-l-ia
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and environmental goals. But when simultaneously hearing President 
Macron pushing for French nuclear-powered AI in his opening speech 
at the Summit (with the infamous words “plug, baby, plug”) (Caulcutt, 
2025), it is hard to resist the thought that the Coalition is mainly there 
to pay lip service to environmental concerns …
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Analyzing the Eco-Political  
Economy of AI to Grasp its 
Environmental Challenges

Benedetta Brevini

When discussing the risks associated with AI, public narratives 
often veer toward apocalyptic scenarios imagining sentient chatbots 
surpassing human intelligence and taking control. In contrast, 
academic conversations have rightly focused on more grounded 
concerns: the impact of AI on cognitive abilities, job displacement, 
algorithmic bias, and the gradual erosion of critical thinking. However, 
in the last year the public conversation on the harms of AI has shifted 
dramatically to include, for the first time, the environmental cost of 
AI. This shift is a result of the unprecedented increase in energy and 
water consumption driven by the rise of GenAI, making it nearly 
impossible for western Digital Lords (Brevini, 2020a) to continue 
avoiding openly discussing this vital issue (Brevini, 2024).

Global data center electricity consumption is on track to more than 
double by 2030 (IEA, 2025). In Belgium alone, data center usage 
amounts to 4% of the nation’s total electricity use, surpassing the 
European average of 2%. Its consumption is expected to triple to 
reach 10% of Belgium’s electricity use by 2035 (Brussels Times, 2025). 
The United States leads with 45% of electricity demand, followed by 
China (25%) and Europe (15%) (IEA, 2025). Since 2017, global data 
center electricity consumption has increased at an average rate of 
12% per year: this is four times the growth rate of overall electricity 
consumption, highlighting the extraordinary energy emergency we 
are facing (IEA, 2025).
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This trend raises urgent questions about energy infrastructure, grid 
resilience, and the environmental sustainability of AI and digital 
technologies (Brevini, 2021; Falk et al., 2024; Kuntsman, 2020). 
The sustainability of AI should no longer be considered a peripheral 
concern. Instead, it must become a central focus of global discussions 
on the future of technological development, energy policy, social 
equity, and democratic governance.

While the recent shift in public discourse about AI risks is to be 
welcomed—particularly for those of us who have long raised concerns 
about the environmental cost of AI technologies—this contribution 
argues that it is essential to move beyond narratives that reduce AI’s 
environmental impact to carbon emissions and water usage alone. 
To fully understand AI’s environmental cost, it is essential to assess 
its global production chain, which involves deeply interconnected 
processes of extraction, resource depletion, and environmental 
degradation. From resource extraction to data centers and chip 
manufacturing, from usage to consumption and disposal, every stage 
of AI’s life cycle is embedded in extractive economies that place 
significant strain on the planet’s resources.

In several publications, I have advocated for the implementation of 
what I call an Eco-Political Economy of AI: a framework designed 
to address the complex and interconnected factors shaping 
AI’s environmental impacts (Brevini, 2021; 2022; 2024). This 
approach entails the examination of three critical segments of the 
extractive global production and supply chain of AI to account for 
its environmental costs: a) mining and resource extraction; b) 
consumption, energy use, and carbon footprints; and c) digital waste.

The production chain of AI is a series of steps that turn raw materials 
and data into the services we use. It starts with extracting rare 
minerals and metals, like lithium and cobalt, which are used to 
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build the hardware, such as powerful computer chips. Then, data 
is collected and fed into these computers, where it is processed by 
complex algorithms to “train” AI systems, teaching them how to 
perform tasks like translating, understanding speech, or recognizing 
faces. Later, the trained AI is embedded into devices, apps, or services. 
At this point users start interacting, or “consuming” AI. Once these 
objects reach the end of their life, they need to be disposed of and 
discarded, turning into e-waste or digital rubbish. Each step, from 
mining materials to processing data to digital waste, is part of the AI 
production chain and has a considerable environmental toll.

Assessing the Eco-Political Economy of  AI

So, from an eco-political economy of AI framework, it is crucial to 
consider firstly the extraction of rare minerals and metals, resources 
that are essential for the fabrication of AI hardware. Lithium, 
cobalt, copper, nickel, and rare earth elements are all crucial for 
manufacturing AI-powered devices. The demand for these mineral 
resources is growing at an alarming rate. The European Commission 
has projected that the demand for lithium in the EU will increase to 
18 times the current level by 2030 and to 60 times the current level 
by 2050 (European Commission, 2020). How sustainable are the 
practices for extraction of mineral resources? Besides the political 
and economic precarity of the supply of these minerals mostly in the 
Global South (with China being a dominant player in this market), 
mining operations discharge toxic chemicals and generate vast 
amounts of hazardous waste, posing serious environmental and 
health harms (Brevini, 2020b; Najar, 2021; Falk et al., 2024). These 
practices frequently devastate local and indigenous communities 
and are reminiscent of colonial exploitation with inhumane working 
conditions.
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Take, for example, the mining of cobalt, often referred to as a “conflict 
mineral” (Maconachie, 2021). Research into the human rights 
and health concerns of artisanal cobalt mining reveals alarming 
findings: Most miners lack safety equipment, leaving them exposed 
to cobalt dust, which can lead to asthma, respiratory issues, and even 
a potentially fatal condition known as “hard metal lung disease” 
(Maconachie, 2021). The extractive nature of this tech-colonialism is 
evident in the communities that bear the brunt of mining activities, 
often facing environmental degradation, displacement, and the loss 
of livelihoods (Birhane, 2020). An example is the salt flats of the 
Atacama Desert in Chile, one of the biggest reserves of lithium in 
the world. The environmental impact of lithium mining is extensive 
(Daroqui, 2022). Large amounts of freshwater, a crucial resource 
in this dry area, is diverted from living communities to support 
lithium extraction processes. Copper is another vital resource for 
digitalization, with 70% of its annual production (19.6 million tons) 
dedicated to electronic applications (Falk et al., 2024). Affected local 
and indigenous groups have criticized the absence of regulatory 
environmental standards for these projects that have disrupted 
indigenous heritage and displaced indigenous communities.

The second segment to consider has received more media attention, 
due to the paramount energy demands of data centers: the training of 
models. As previously discussed, engineering studies have produced 
substantial evidence highlighting the growing environmental 
unsustainability of AI. In addition to the high energy demands 
associated with training AI models, it is now increasingly clear that 
the process of “inference”—the continuous, real-time interactions 
between users and AI systems—is also becoming more energy-
intensive. This trend is placing even greater pressure on data centers, 
significantly amplifying their overall energy consumption (Desislavov 
et al., 2023). Anthony et al. (2020) introduced the “carbontracker” 
as a novel tool designed for monitoring and predicting the energy 
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consumption and carbon emissions associated with training deep 
learning models (Desislavov et al., 2023). The “carbontracker” not 
only enables the generation of carbon impact statements but also 
provides a unique feature that allows users to halt model training 
at their discretion if the predicted environmental cost is exceeded. 
In more recent times, tools such as the “machine learning emissions 
calculator” (Lacoste et al., 2019) have become increasingly accessible 
(Luccioni et al., 2023). Beyond the carbon footprint, the water 
footprint is becoming even more alarming. Recent studies focusing on 
ChatGPT have highlighted the urgency of recognizing the increasing 
water demands of complex AI models (George et al., 2023; Heikka, 
2023).

Following the launch of GenAI services in 2022, both Microsoft 
and Google reported unprecedented water consumption increases: 
Google’s data centers consumed 20% more water in 2022 compared 
to 2021 (Google, 2023), while Microsoft’s water usage jumped by 
34% during the same timeframe (Microsoft, 2022).

The last, crucial link is disposal. When digital devices are discarded, 
they become electronic waste, leaving local municipalities with the 
difficult task of ensuring safe disposal. This task is so onerous that 
it is frequently offshored, with many countries, primarily in the 
Global South, becoming digital dumping grounds for more privileged 
nations. According to the UN’s Global E-Waste Monitor (2024) the 
world’s production of electronic waste is growing five times faster 
than documented e-waste recycling. A record 62 million tons of 
e-waste was produced in 2022—up 82% from 2010. At this rate we 
are on track to produce 82 million tons by 2030. Only 1% of the 
demand for rare earth elements is fulfilled through e-waste recycling. 
GenAI is especially problematic in this regard, as it is driving faster 
server innovation, particularly in chip design: The latest AI chips 
such as the Nvidia are driving e-waste up at unprecedented levels 
(Kidd, 2024).
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Solutions, Debates, Opportunities

Despite a growing number of international agreements, position 
papers, and national-level guidelines, there is still no comprehensive 
framework capable of addressing the full complexity of AI’s 
environmental challenges. While environmental harms linked to 
AI have been widely discussed—particularly within the European 
Parliament—the recently adopted EU AI Act (EU AI Act, 2024) falls 
short. Though it follows a risk-based approach, it fails to meaningfully 
incorporate binding environmental regulations (Falk et al., 2024). 
Instead, it allows providers to voluntarily adopt codes of conduct, 
which may include sustainability commitments—an inadequate 
response given the urgency of the issue.

This is especially disappointing considering UNESCO’s 2021 
Recommendation on the Ethics of Artificial Intelligence, which 
explicitly states that AI systems should not be deployed if they cause 
disproportionate harm to the environment (UNESCO, 2021). A 
more promising development came in March 2024, when the U.S. 
Securities and Exchange Commission (SEC) introduced new climate 
disclosure rules, which have since been repealed. These regulations 
required companies to report their emissions, recognizing them as 
financially material information for investors (U.S. Securities and 
Exchange Commission, 2024).

These types of interventions could be coupled with an AI Carbon 
Footprint Label that not only provides details of the energy used for 
training, but also clearly lists details about the raw materials used, 
its overheads, recycling options, and disposal costs. This would help 
increase public awareness of the environmental implications of 
adopting a particular AI-powered device. Bringing transparency to 
the making of energy used in producing, transporting, assembling, 
and delivering everyday AI technology would empower policymakers 
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to make better-informed decisions and enable the public to make 
more conscious choices.

As expected, the Trump administration, through its significant 
influence over trade and industrial policy, has created major 
obstacles to international efforts aimed at aligning industrial and AI 
development with sustainability goals. This included the withdrawal 
from the Paris Agreement, which weakened global climate cooperation, 
and the rollback of domestic environmental regulations, such as 
SEC regulations, signaling a continuous disregard for ecological 
accountability. Additionally, the administration has weakened key 
institutions such as the Environmental Protection Agency (EPA) and 
dismissed scientific expertise, making it more difficult to establish 
global norms around responsible AI development, energy use, and 
environmental justice. The withdrawal from multilateralism and 
science-driven policy has created a leadership void on the international 
stage at a critical moment for regulating the environmental impacts 
of emerging technologies like AI.

In March 2023, the Intergovernmental Panel on Climate Change 
(IPCC), composed of the world’s foremost climate scientists, released 
its latest report—dubbed the “Final Warning.” It emphasized 
the urgent need to limit global temperature rise to 1.5°C above 
pre-industrial levels, beyond which climate damage will become 
irreversible (IPCC, 2022). To stay within this limit, emissions must 
be cut by at least 43% by 2030 relative to 2019 levels, and by 60% by 
2035. Given the growing environmental impact of AI development, 
achieving these targets is becoming increasingly challenging. It is 
hoped that this leadership gap will be filled by renewed European 
initiatives, spearheading AI development grounded in principles that 
place ecological justice and human wellbeing at its heart.
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Introduction

The year 2024 marked a sobering milestone: it was the hottest year 
ever recorded on Earth. It was also the year in which two of the world’s 
leading AI companies, Google and Microsoft, failed to meet their own 
climate targets (Zewe, 2025). This convergence of AI acceleration 
and environmental degradation has intensified global discussions 
across public, policy, and academic arenas. Is AI a potential ally in 
the climate crisis, or a hidden driver of ecological harm? What risks 
does it pose, and how might its rapid normalization in everyday life 
be pushing the planet closer to a point of no return?

In response to these pressing questions, an interdisciplinary dia-
logue unfolded among researchers examining the intersections of AI 
and climate (understood here in a broad sense, encompassing envi-
ronmental concerns). Their discussion explored the environmental 
implications of AI’s material infrastructure, the limitations of cur-
rent governance frameworks, and the need to reimagine the future 
roles of AI in light of ecological constraints.
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This essay brings together the key arguments that emerged and 
outlines several forward-looking recommendations. It advances 
the core contention that the environmental cost of AI remains 
largely obscured, both by industry narratives and regulatory inertia. 
Moving toward a climate-just future in the age of AI will require 
confronting these hidden costs, developing robust mechanisms 
for accountability, and critically envisioning more equitable and 
sustainable technological futures. In this context, references to AI 
primarily refer to GenAI, as it is the focus of most current debates.

Materiality over Myth. Reckoning with the Materiality of  AI

GenAI refers to a class of AI systems designed to produce novel 
content such as text, images, audio, video, or code by learning patterns 
from existing data and generating outputs that resemble human-
created artifacts. These systems typically rely on generative models, 
including Generative Adversarial Networks (GANs), Variational 
Autoencoders (VAEs), and Transformer-based architectures like 
GPT, to synthesize new data based on learned distributions (Leslie & 
Rossi, 2023). According to He et al. (2025), GenAI evolutions span 
rule-based systems, statistical models, deep learning, and large-scale 
foundation models that result in algorithms capable of producing 
content that is perceived as exhibiting human-like creativity and 
adaptability. Ronge et al. (2025) also emphasize that GenAI is 
best understood through four core dimensions: (multi-)modality, 
interaction, flexibility, and productivity, which reflect its functional 
relevance beyond purely technical definitions.

While the development of AI dates back to the 1950s (Charniak, 2024), 
the launch of GenAI tools, such as ChatGPT in 2022, has catapulted 
AI into mainstream use and global consciousness. Within just two 
months, the chatbot amassed over 100 million users (Hu, 2023), a 
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pace of adoption that is both staggering and revealing. Promoted 
for its efficiency gains and enhanced access to information, AI has 
quickly become embedded in everyday life. Yet, as our discussion 
emphasized, this normalization masks significant environmental 
costs.

The 2024–2025 Global Risks Perception Survey (GRPS) lists the 
“adverse outcomes of artificial intelligence” among the top ten 
global threats. These risks are not only abstract or future-oriented, 
but also already materializing in the form of massive energy and 
water demands, and increasing pressure on shared power grids. The 
infrastructure that supports AI, from data centers to supply chains, 
has a tangible environmental footprint. Moreover, the burden of AI’s 
resource-intensive development is not evenly distributed. As Brevini 
(2021) argues, the social and ecological costs fall disproportionately 
on already marginalized communities, exacerbating existing 
inequalities and raising urgent questions about environmental 
justice in the age of AI. Rather than viewing AI as a disembodied 
force of innovation, we must confront its material underpinnings 
and the extractive systems that sustain it.

What are the Climate Costs of  AI?

GenAI operations require significant computational resources. 
Data centers, for example, are the physical foundation of GenAI 
infrastructure, housing the high-performance computing systems 
and storage networks that enable model training, deployment, and 
real-time inference (Liu et al., 2025). Recent projections warn that 
data center energy consumption is accelerating at an unsustainable 
pace. According to the U.S. Department of Energy (2024), electricity 
demand from data centers is expected to triple by 2028. Even after 
training AI, energy demands remain high—each ChatGPT query, for 
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example, consumes about five times more electricity than a standard 
web search.

The training of OpenAI’s GPT-3 alone consumed an estimated 1,287 
megawatt hours of electricity, enough to power about 120 average 
U.S. homes for a year, and generated over 550 tons of carbon dioxide 
(Zewe, 2025). Beyond electricity, data centers also require vast 
quantities of water for cooling, with each kilowatt hour of energy 
consumed demanding approximately two liters of water, further 
straining local ecosystems. Taken together, the planetary costs 
of these technologies are growing with their popularity, and the 
acceleration of its development for “innovation” shows no signs of 
slowing down.

Yet, despite its well-known costs, AI development, driven largely by 
powerful private actors and enabled by weak regulation, is rarely 
accountable to its political, social, and ecological consequences. 
Companies like Google, Microsoft, Amazon, and others continuously 
fall short of their own (self-imposed) yearly climate pledges, while 
Amazon even falsely claimed carbon-negative operations until 
recently (e.g., Kairos Fellowship, 2025). In some cases, instead 
of taking responsibility for the environmental costs associated 
with their technologies, many tech leaders attempt to shift public 
attention by promoting utopian narratives of a technologically 
enhanced future beyond Earth. Rather than confronting the 
ecological consequences of AI development, they deflect critique 
by “selling” yet another grandiose technological dream, this time 
one that exploits space instead. Tech leaders like Eric Schmidt now 
promote visions of moving data centers into space (Maruccia, 2025), 
an expression of a kind of techno-utopianism that masks their 
underlying dystopian realities. All the while, the environmental 
cost of hardware production and energy consumption on Earth 
continues to mount.
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Graphics Processing Unit (GPU) shipments to data centers surged 
from 2.67 million in 2022 to 3.85 million in 2023, driving up 
emissions from manufacturing, the use of toxic chemicals in raw 
material extraction, and environmental damage from global transport 
(HPCwire, 2024). Meanwhile, the utopian and space-related tech 
narratives can help depoliticize AI by presenting its development as 
both inevitable and benevolent.

Such trends underscore the inadequacy of corporate self-regulation 
and the urgent need for robust, binding accountability mechanisms. 
More than that, in some cases, the industry continues framing AI as 
a solution to the climate crisis, ignoring its own resource footprint. 
Some local and international regulation has tried to govern and 
mitigate its threat. The European Union’s AI Act has been hailed 
as the first-of-its-kind regulatory framework to govern artificial 
intelligence (European Commission, 2024). However, as became 
increasingly clear throughout our discussion, the framework only 
scratches the surface when it comes to addressing sustainability in 
AI development. Tellingly, the act mentions sustainability or climate 
only four times in the entire document (for more details, see Peggy 
Valcke’s essay). The result is a regulatory effort that ultimately falls 
short of the very values it claims to uphold (Brevini, 2022).

This lack of effective oversight is, however, not entirely surprising. It 
reflects a broader pattern in European digital policy, often shaped by 
an “opportunities discourse” that emphasizes the promised benefits 
and imagined futures of technological innovation while downplaying 
risks. Such discourse tends to depoliticize the structural dynamics 
underpinning technological development. When the consequences 
of AI’s development and use are obscured by industry narratives and 
rendered invisible in even the most pioneering policy frameworks, 
meaningful accountability for its environmental costs becomes 
nearly impossible.
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The question of how did we get here—where powerful technologies 
are developed with little regard for the planet and communities 
most affected by their expansion—was core to our debate. What 
are the underlying logics of the current approach to developing 
and governing AI? The environmental consequences of AI are not 
merely the result of technical oversights or inefficiencies; they are 
rooted in a broader political economy that externalizes ecological 
harm while consolidating technological and corporate power. The 
infrastructures that sustain AI, from the extraction of rare earth 
minerals to the operation of energy-intensive data centers, are deeply 
embedded in global supply chains that reproduce colonial patterns 
of exploitation (Brevini, 2021). Minerals are extracted in the Global 
South (Majority World), while devices are primarily designed for 
use in the Global North and eventually discarded back in the Global 
South. This cycle perpetuates a familiar form of environmental 
injustice, with toxic e-waste piling up in places like Nairobi, far 
removed from the Western centers of innovation and profit (Bore 
et al., 2017). Moreover, locations such as Nairobi reveal the often-
overlooked human labor involved in training AI systems, with 
Kenyan workers outsourced by OpenAI paid less than $2 per hour to 
help make ChatGPT less toxic—an example of the human costs that 
are frequently obscured (Perrigo, 2023). Reclaiming the political in 
AI governance, as underscored in our discussion, requires naming 
these dynamics explicitly. It means placing environmental and 
social justice at the center of regulatory and technological debates, 
and building interdisciplinary, democratic frameworks capable of 
holding AI development genuinely accountable to both people and 
the planet.
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Reckoning, Tracking, Futuring

Where do we go from here? If the development of GenAI continues 
on its current trajectory, racing ahead of governance, extracting 
energy and labor from increasingly strained planetary systems, it 
risks deepening global inequalities and environmental degradation. 
Yet, the future is not foreclosed. In our discussion, we defined some 
actionable ways to think about and motivate considerations on 
sustainability and justice in the development, governance, and use 
of AI.

Reckoning

As noted, a clear trend in the development and governance of AI is 
the lack of accountability for its environmental and social effects. The 
road to automation is paved with global, local, and environmental 
inequalities that must be considered in any attempt to govern AI. Our 
session proposed that in reckoning with the environmental costs of 
AI, we must address two main challenges they create: gaps in public 
awareness and the cultivation of green digital literacy.

First, we must identify public awareness gaps and understanding 
of the environmental cost of everyday queries. Adding labels for 
emissions transparency on AI tools could be one of the accountability 
mechanisms, originally developed for food or energy efficiency 
standards that keep the developer (even a little) more accountable 
and make the user aware.

Second, we must cultivate green digital literacy. This includes 
initiatives such as those supported by UNESCO, which advocate for 
integrating sustainability and digital literacy into early education, 
teaching children to understand the environmental footprint of 
their online activities. A related effort is the Greening Education 
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Partnership, which adopts a whole-of-system approach to help 
countries address the climate crisis by harnessing the transformative 
power of education. As a collaborative platform, it brings together 
governments, intergovernmental organizations, civil society, youth, 
academia, and the private sector to embed climate action across 
all aspects of education systems. Such initiatives highlight the 
importance of fostering ecological awareness and accountability 
from an early age, equipping future generations to critically engage 
with the digital technologies shaping their world. Additionally, 
engineering programs should include mandatory “green AI” training 
to equip future developers with the knowledge and responsibility to 
consider energy, water, and material use in the systems they design. 
Green literacy is not a luxury secured to the Global North; it is a 
critical global necessity in shaping AI for ecological futures.

Tracking

Yet, recognition is only a start. To move from recognition to 
responsibility, we need to develop tools and frameworks to track the 
full environmental footprint of AI systems, from data and energy 
consumption to material extraction, labor, and e-waste.

Recent research shows that the environmental costs of GenAI are not 
limited to training. Therefore, we should first recontextualize how 
we measure and track the footprint of AI to include the consumption 
from interface processes, GPU manufacturing, hardware sourcing, 
and transport, which all contribute to exceeding carbon and water 
footprints (Zewe, 2025). This means considering and tracking the 
entire supply chain from raw material to end-of-life disposal.

One promising approach within the European context is the Energy 
Efficiency Directive. Its promise lies in its legal mandate to measure 
energy performance and enforce efficiency standards (European 
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Commission, 2023). Yet, it remains a potentially powerful but 
underutilized instrument for assessing and regulating the impact of 
ICT infrastructure, including AI. Comprehensive and enforceable 
tracking is essential to take the environmental cost of AI out of its 
“black box” and move toward meaningful regulation, corporate 
accountability, and innovation that is sustainable, not detrimental.

Futuring

Yet, tracking and implementation should not hinder meaningful 
questions about the use of AI in our societies, particularly in the 
face of the climate crisis. Throughout our debate, our positionality 
as a group of interdisciplinary female scholars made us think about 
not only how to govern the seemingly ungovernable, but also what 
imaginaries and values underlie the current race for AI development. 
Drawing from traditions of eco-feminist and decolonial thought on 
technology (Puig de la Bellacasa, 2017; Haraway, 2016; Benjamin, 
2019), we explored the question of what it would mean to approach 
AI with the values of care, interdependence, and justice, rather than 
acceleration and profit. Such reimagining must first take place in 
three domains: (1) governance, (2) infrastructures, and (3) education.

In terms of governance, revising existing regulatory frameworks 
is a top priority. The European AI Act marks a shift from soft law 
to binding obligations, yet concerns remain about enforcement, 
international coherence, and its reliance on industry self-assessment 
in certain areas (see Peggy Valcke’s essay in this book). To be able 
to address the environmental impacts of these technologies, the act 
must evolve to bind legal framework to place climate at its center. 
This would involve mandating measurable environmental standards 
across the AI lifecycle, from development to deployment to energy use 
and disposal. It also requires advancing complementary efforts like 
the Council of Europe’s CAHAI framework, which is currently under 
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revision and offers an opportunity to embed stronger commitments 
to environmental and societal well-being in international AI 
governance.

Infrastructures must also be reconsidered. Today’s AI systems 
are built on extractive, energy-intensive, and hyper-centralized 
infrastructures. Often, these are owned and dominated by a handful 
of corporate cloud providers. This concentration of technological 
power not only deepens inequality but also limits democratic 
oversight and ecological responsiveness. A viable alternative lies in 
the development of commons-based infrastructure that is publicly 
supported and decentralized. Such infrastructures could redistribute 
computational resources, reduce dependence on megascale data 
centers, and offer communities greater control over the technologies 
that shape their lives. Reimagining infrastructure means not only 
greening the material layers of AI but also transforming who owns 
and governs the systems underneath. This transformation must 
place diverse people, not just dominant groups, at the heart of AI 
governance, ensuring broad and equitable participation in shaping 
these technologies. Inclusive governance frameworks can help 
dismantle hierarchies of power and allow marginalized communities 
to co-create systems that reflect their values, needs, and ways of 
knowing. Without this dimension, even decentralized infrastructures 
risk reproducing exclusion under a different banner.

Education is a third and foundational domain where meaningful 
shifts can occur. Transforming the future of AI for climate should 
be rooted in rethinking the values that we embed in our systems of 
knowledge production. Throughout our discussion, we concluded 
that this starts with challenging dominant narratives that equate 
“more AI” with “progress,” particularly those rooted in scarcity-
driven logics that justify expansion because “everyone else is doing 
it.” Instead, we propose a culture shift toward a slower, thoughtful 
tech that embraces resonance, resilience, reflection, and care as 
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essential. Schools and universities should protect time for critical 
thinking, collective judgment, and ethical deliberation. The example 
of KU Leuven’s voluntary AI ethics program and the KU Leuven 
DigiSoc Digital Ethics postgraduate program are promising models, 
yet, in times of climate crisis everyone must get on board. Therefore, 
in a world that relies more and more on technology, subjects like 
sustainability, ethics, and justice should be made core components 
of education across all disciplinary domains, not electives. In 
computer science, this is also being demanded by major professional 
associations like the ACM and implemented in various universities 
(Denoo et al., 2024), for example at TU Berlin.

Inspired by well-being economics, particularly the French school 
of thought that places collective care at the center of policy, AI 
education can still be reframed to prioritize collective well-being over 
supposed “innovation” and short-term gains. In this light, education 
is an important infrastructure for building just and livable futures in 
the digital era.
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Urban AI and the Smartification  
of African Cities:  

Forms, Examples, and Challenges

Katrien Pype

AI is increasingly shaping urban futures across the globe, and Africa 
is no exception. This essay builds on previous research carried out 
with an interdisciplinary collective of four female researchers—two 
from the Global North and two from the Global South—exploring 
social and ecological justice for urban AI, and developed around 
Cairo. It led to the Cairo Charter (El Khateeb et al., n.d.). Egypt 
provides an illuminating case study of urban AI development. Since 
2014, the government has launched 14 “fourth-generation” cities 
equipped with the latest technologies, including AI. These cities are 
planned in collaboration with various ministries and executed by 
the New Urban Communities Authority. Our Cairo Charter outlines 
principles for justice-driven urban AI. We organized designathons, 
in which Cairo’s urban planners, technologists, and citizens 
brainstormed appropriate AI design for their city. Although tailored 
to Cairo, the strategies stipulated in the Cairo Charter are applicable 
to other African cities and cities in the Global South. In addition, 
I also integrate arguments and findings drawn from my earlier 
ethnographic research in Kinshasa, capital city of the Democratic 
Republic of Congo (Pype, 2017; 2021). The tech ecosystems of 
the two cities are entirely different, thus allowing for a nuanced 
understanding of what AI can be and do in African cities.
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Urban AI

In the Cairo Charter, we defined “urban AI” as follows:

“Urban AI, or urban artificial intelligence, is reshaping cities through 
embedded hardware and software technologies including natural 
language processing, facial recognition, machine sensing and 
processing, and the Internet of Things. These technologies can be 
found in everything from buildings to vehicles, with sensors scaling 
from molecules to infrastructure. Urban AI adds a new dimension to 
the capacities of smart cities, transforming the ways that information 
is captured, shared, transmitted, and how decisions are made. 
(decisions by citizens, civil society, urban authorities and so on).” (El 
Khateeb et al., n.d., p. 4).

Urban AI, therefore, is not only a technological development but 
also a socio-political and economic phenomenon. Depending on the 
context in which urban AI is integrated, it can reflect aspirations for 
modernization, national pride, and improved quality of life.

Two Forms of  Urban AI

Urban AI in Africa manifests in two primary forms: “smarter cities” 
and “new smart cities.” In the case of the former, existing cities are 
updated with digital infrastructures, including electronic networks, 
smart devices, and AI-powered applications. In the latter case, entirely 
new cities are constructed with state-of-the-art digital systems from 
the outset. These “new smart cities” are often prestigious national 
projects designed to boast leadership and impress citizens. Examples 
include Konza City in Kenya, Kitoko Smart City in Kinshasa, and 
Egypt’s New Administrative Capital. These cities are strategically 
located near existing capitals and are built by coalitions of national 
and international investors.
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The “smarter city” model often builds on grassroots innovation 
and collaboration between local tech entrepreneurs and municipal 
governments. Here, AI technologies are integrated into existing 
urban fabrics, often resulting in vernacular forms of smartness 
(Pype, 2017) that reflect local social, economic, and political realities. 
The success of these initiatives depends on their ability to align with 
local needs and values, rather than imposing a one-size-fits-all model 
of smart urbanism.

My central argument on urban AI in Africa is that these technologies 
should be tools for achieving the “good life” rather than ends in 
themselves. Smartness and connectivity must translate into tangible 
improvements in people’s lives—enhancing mobility, healthcare, 
education, and economic opportunities.

A Growing Urban Economy

In Africa, urban AI is emerging and has become an important 
component of the various tech labs around the continent. The 
consequence is that the economic landscape in urban Africa is rapidly 
evolving. Startups, incubators, and accelerators have become hubs of 
innovation and aspiration, supported by a mix of public and private 
funding.

For instance, in April 2025, the Ghanaian startup Kofa raised $1.8 
million to launch an AI-powered battery-swapping network for 
electric motorcycles. This initiative addresses the heavy reliance on 
petrol-powered motorcycles and backup generators in Ghana by 
offering a clean alternative that reduces emissions and lowers fuel 
costs. Investors include E3 Capital, Injaro, the Shell Foundation, and 
the UK government, highlighting the global interest in African tech 
solutions. A whole new language appears in this economic field, e.g., 
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“strategic angels” and “sector veterans,” indicating the particular 
seniority of investors. The startup will produce AI-powered batteries 
that can be used by electric motorcycles—one of the most important 
means of mobility in African cities.

As mentioned in one of the press reports, AI-powered battery-
swapping is important in Africa because “Africa’s cities rely heavily 
on petrol-powered motorcycles and backup generators. Kofa’s 
swappable battery network offers a clean, reliable alternative—
cutting emissions, saving time, and lowering fuel costs for riders and 
small businesses” (Labari AI, 2025).

The Kofa initiative is only one of the many AI-related initiatives in 
urban Africa nowadays. By 2030, AI is projected to contribute over 
$1.2 trillion to Africa’s GDP (Editor, 2025). The South African and 
Nigerian states, which lead the way, prioritize AI-powered fintech, 
healthcare diagnostics, and smart agriculture.

Noteworthy examples of AI-driven innovation can be found in the 
healthcare sector, particularly in the fight against counterfeit drugs. 
Nigerian pharmacist Adebayo Alonge, for instance, developed an 
AI-powered platform for drug authentication, which earned him 
the Hello Tomorrow Global Challenge award in 2019. Similarly, 
the Ghanaian startup mPedigree leverages mobile technology to 
verify drug authenticity via SMS, offering a practical and accessible 
solution to a widespread public health challenge. In agriculture, AI 
assists weed control and crop management. In Rwanda, for example, 
startups insert AI-equipped drones to map weed infestations and 
guide targeted herbicide applications. The Rwandan government also 
explores AI to provide real-time advice to farmers. Other innovations 
include ToumAI, a Moroccan startup addressing the challenges of 
multilingual and multicultural customer service environments. By 
focusing on underrepresented languages, ToumAI exemplifies how 
AI speaks to the multilingual contexts of African urban economies.
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The economic universe of urban AI is supported by a diverse array of 
actors. Embassies, UN agencies like UNITAC, and private companies 
such as Google, Microsoft, and Huawei are investing in African tech 
ecosystems. The French BPI (Public Investment Bank) finances 
ToumAI. UNDP and the G7 launched an “AI Hub for Sustainable 
Development” in 2024. Microsoft plans to invest $80 billion in 
African data centers and train millions in AI and cybersecurity 
(Smith, 2025). Google’s Africa Startups Accelerator supports black-
led AI startups (The Staff, 2023).

Challenges

In our aforementioned Cairo Charter, we signal the importance of 
inclusive design in AI technologies. We argue for an AI “smartness” 
that respects local societies, cultures, and needs. Our emphasis 
on inclusion and ethics remains urgent, particularly given that 
significant challenges remain, despite the excitement surrounding 
the economic opportunities of AI development in urban Africa.

A first major concern is the democratization of AI development. 
African stakeholders emphasize the need for homegrown solutions 
that meet the financial capacities of African users. The high cost 
of hardware, relative to income levels, poses a significant barrier. 
In Kenya, for example, the cost of GPUs (graphic processing units, 
the chips that often power AI applications) is 31 times higher than 
in Germany when adjusted for income (Humeau, 2024, p. 25). 
Additionally, reliance on foreign cloud services (e.g., Amazon 
Web, Microsoft Azure, or Google Cloud) increases costs and speed, 
underscoring the need for local data infrastructure.

Digital literacy presents a second critical challenge. In Egypt, for 
instance, over 25% of its citizens were estimated to be illiterate as of 
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2017 (Al-Youm, 2018). Such high levels of digitally illiterate citizens 
significantly constrain the accessibility, adoption, and overall 
effectiveness of AI technologies.

Data sovereignty, meaning that data generated in Africa should be 
stored and governed on the continent, is a third pressing concern. 
Since early 2025, African leaders have been taking serious steps for 
the local governance of data generated on the continent. For example, 
the Africa Declaration on Artificial Intelligence, signed in Kigali in 
April 2025, is a commitment to establishing national AI strategies 
and governance frameworks in line with the African Union’s vision.

Finally, contextualization of AI smartness and innovations remains 
crucial in order to design AI products that can gain traction among 
their intended users. In Kinshasa, local tech inventors often frame 
their innovations as responses to social precarity rather than 
efficiency (Pype, 2021). Kinshasa’s tech developers understand the 
“problem” of Kinois social life as one of “entrapment.” Distrust in 
others pushes them to invent tech solutions that extract a human 
intermediary from a financial or information exchange, and replace 
it with a non-human actor such as an app or a software program. 
“Tech solutionism” therefore does not carry the same meaning or 
implications across different global contexts. Furthermore, we need 
to remain attentive to “other,” rather than solely “smart” forms of 
thinking, moving, and being in the city that already exist when high-
tech forms of smartness are introduced into African urban spaces. I 
argue that a commitment to local urban AI requires a recognition of 
the fact that technological expertise, including AI knowledge, coexists 
with other forms of urban knowledge. Such a perspective calls for 
a more nuanced understanding of how AI is embraced, adapted, or 
resisted.
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In conclusion, urban AI in Africa brings together technology, 
politics, economics, and culture. An AI hype (Neumark, 2024) is 
clearly in the air, reflecting the enthusiasm of many African leaders, 
entrepreneurs, and citizens for AI’s potential to improve urban life. 
Yet, scholarship on urban AI in Africa is only slowly emerging. These 
are exciting times for AI developers, researchers, and students to 
shape not only the future of AI in Africa but also the evolving futures 
of African city life.
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AI in City Governments -  
Hype or Mainstream?

Joep Crompvoets

AI has become a ubiquitous presence in our societies, sparking 
considerable interest and high expectations, particularly regarding 
its potential applications in the public sector and urban governance. 
In recent years, city governments have been encouraged to explore AI 
solutions as part of their digital transformation agendas. However, 
despite the enthusiasm, there are growing indications that AI’s 
perceived potential in cities may be inflated. As Luusua et al. (2022) 
note, much of the current discourse around AI carries the hallmarks 
of a hype, marked by exaggerated claims and disproportionate media 
attention. In practice, the uptake of AI in city administrations has 
so far fallen short of these lofty expectations. The gap between the 
imagined future and present-day implementation raises a critical 
question: Is AI in urban governance truly a transformative force in 
the making—a “hit”—or is it still more of a hype? If the latter, we must 
reflect carefully on the rationale for investing in AI at the city level 
and identify the key challenges that continue to hinder meaningful 
adoption.

Defining AI for Urban Governance

This essay explores the current and potential use of AI in city and 
municipal governments, with a particular focus on the barriers that 
urban administrations face in adopting these technologies. To frame 
this discussion, it is first necessary to clarify what is meant by AI in 
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this context. According to the European Union’s AI Act (European 
Parliament & Council of the European Union, 2024), an “artificial 
intelligence system” refers to software developed using techniques 
such as machine learning, logic- and knowledge-based approaches, 
or statistical methods. These systems are designed to achieve 
human-defined objectives by producing outputs, such as predictions, 
recommendations, or decisions that influence the environments in 
which they operate.

In this sense, AI can be considered a key enabling technology for smart 
cities. It holds promise for enhancing public services, optimizing 
urban management, and supporting data-driven decision-making 
for citizens, businesses, and municipal authorities alike. Yet the 
degree to which AI has become embedded in everyday governance, 
and the institutional and infrastructural readiness to support it, 
remains uneven and contested. This essay seeks to critically assess 
these dynamics and contribute to a more grounded understanding of 
AI’s place in city governments today.

Symbolic vs. Connectionist AI

Two major schools of thought have shaped the development of 
AI over the past decades: the symbolic and the connectionist 
approaches (Heratha & Mittal, 2022; Mira, 2008). These paradigms 
represent fundamentally different visions of how to achieve machine 
intelligence.

Symbolic AI, often associated with so-called symbolists, seeks 
to build intelligent systems by explicitly coding logical rules and 
structured representations of the world. This approach relies on 
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declarative knowledge, such as facts, objects, and axioms, that can 
be understood and manipulated through reasoning. Its advantages 
include transparency (the “glass box” effect), explainability, low 
data requirements, determinism, and human oversight. However, 
symbolic AI has also been criticized for being rigid, difficult to scale, 
and reliant on extensive manual modeling of complex real-world 
domains. It also requires ongoing maintenance and agreement on 
formalized representations. Common applications include logic-
based systems, ontologies, semantic web technologies, rule-based 
languages, and data modeling tools.

Connectionist AI, in contrast, focuses on learning from data. Rather 
than preprogramming knowledge, connectionist approaches rooted 
in neural networks and inspired by biological cognition allow systems 
to infer patterns and associations through data-driven processing. 
The strengths of this school lie in its capacity for learning, scalability, 
adaptability, and ability to handle uncertainty. It is less constrained 
by human bias at the input level and well-suited to environments 
characterized by rapid change. Key techniques include machine 
learning, pattern recognition, backpropagation, genetic algorithms, 
and deep learning. Nonetheless, connectionist AI has its drawbacks: 
its models often function as “black boxes” with limited explainability, 
they require large volumes of data, and they are stochastic, data-
biased, and non-deterministic in nature.

With the recent breakthroughs in LLMs such as ChatGPT, public and 
professional attention has shifted significantly toward connectionist 
approaches. However, for AI to deliver on its full potential, particularly 
in complex socio-political contexts like cities, it would be beneficial 
to explore hybrid models that combine the structured reasoning of 
symbolic AI with the adaptive capabilities of connectionist systems.
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The Public Sector as an AI User

In this evolving landscape, the public sector, and especially city 
governments, are not merely passive observers. As noted by 
Guenduez and Mettler (2022), public administrations can serve four 
strategic roles in the AI ecosystem: as regulators, enablers, leaders, 
and users. While much of the policy debate has focused on regulation 
and governance, the role of governments as users of AI remains 
underexplored, despite its enormous potential to enhance city 
policymaking, service delivery, and internal operations (van Noordt 
& Misuraca, 2022; Manzoni et al., 2022). AI can support various 
phases of the policy cycle, including early detection of social issues, 
modeling potential impacts of policy options, expediting decision-
making processes, monitoring implementation, and evaluating 
outcomes. In terms of public service delivery, AI systems can 
improve information access, personalize services, automate routine 
interactions, reduce administrative burdens, generate new types of 
services, mitigate corruption, and build citizen trust. At the same 
time, internal operations within city administrations can benefit 
from AI-driven improvements in human resources management, 
recruitment, financial oversight, cybersecurity, procurement 
processes, and fraud detection. Taken together, these opportunities 
suggest that AI, when implemented responsibly and strategically, 
can support not only smarter cities but also more responsive, 
transparent, and efficient local governance. However, realizing this 
potential will require cities to critically assess both technological 
options and institutional readiness, while also addressing the ethical, 
legal, and social implications of AI use in the public domain.



AI in City Governments - Hype or Mainstream? 119

The Implementation Gap

Despite the considerable potential of AI for improving urban 
governance, the current level of adoption in city governments 
remains limited. As Ben Rjab et al. (2023) point out, we still know 
relatively little about how AI is actually being used in municipal 
contexts. Most existing applications are still in the conceptual or 
developmental stages, with many of their promised benefits yet to 
be empirically demonstrated (van Noordt & Misuraca, 2022). With 
the exception of some basic chatbot implementations, AI adoption in 
cities is generally still in its infancy.

This underscores a broader truth: the adoption of innovative 
technologies like AI in the public sector is far from straightforward. 
Governments and city administrations face a range of challenges, 
including technological, organizational, legal, ethical, societal, and 
institutional barriers as well as issues related to trust, awareness, and 
public procurement. The mere existence of mature AI solutions on 
the market does not guarantee that public institutions will adopt or 
integrate them easily, or at all.

Making AI Work for Cities

Nonetheless, the limited but emerging examples of AI use in city 
governance offer a glimpse into the possible futures of smart cities. 
These early cases point to ways in which AI might eventually become 
mainstream, enhancing policy design, public service delivery, and 
internal management processes. However, to reach that point, 
substantial efforts are needed to better integrate AI into the real-
world workflows and structures of public administrations. Such 
efforts include resolving technical and ethical concerns, bridging 
the strengths of both symbolic and connectionist AI approaches, 
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building individual and institutional capacities, and sharing concrete 
examples of successful implementation.

These actions can help foster trust among civil servants, policymak-
ers, citizens, and businesses, shifting perceptions of AI from a source 
of risk to a credible opportunity for improvement and innovation. In 
sum, the current state of AI in city governments suggests that the ini-
tial hype phase is receding. While AI is not yet a mature, mainstream 
technology in urban governance, it is gradually positioning itself to 
become one. Realizing this potential will require moving beyond in-
flated expectations and approaching AI not as a silver bullet, but as a 
complex tool whose value depends on how thoughtfully and respon-
sibly it is deployed.
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The Smart Library as a Microcosm  
of China’s Smart City Vision

Chao Wang

Introduction

In recent years, the Chinese government (The State Council of the 
People’s Republic of China, 2023; 2024) has strongly supported the 
development of smart cities through national strategies such as the 
“Digital China” initiative and the “New Urbanisation Plan”. These 
policies aim to apply digital technologies across public services, 
administrative systems, and city management. While much of the 
existing research has focused on prominent areas like transportation, 
energy, and infrastructure, less attention has been given to more 
local and cultural aspects of the smart city landscape.

Among these less studied areas, the smart library is a particularly 
important but often overlooked example. Although it belongs to the 
cultural and educational sector, the smart library reflects the broader 
principles of digital governance. It not only provides access to 
knowledge and supports cultural participation, but also uses digital 
technologies to manage public spaces and influence how people 
interact with information (Leorke et al., 2018).

This essay argues that smart libraries in China are more than just 
service hubs or symbols of technological progress. They reflect the 
broader vision of the smart city. By looking at smart libraries, we 
see how digital tools shape public life, manage data, and influence 
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citizen behaviour in line with the state’s goals for modernisation. 
Using the concept of socio-technical imaginaries—shared ideas of 
the future shaped by technology (Mager & Katzenbach, 2021)—this 
essay shows how smart libraries serve both practical and symbolic 
roles in China’s push for digital governance.

Policy Context: Smart Cities with Chinese Characteristics

China’s smart city strategy is part of a broader national push to 
modernise governance through digital technology. Policies like 
the 14th Five-Year Plan for the Digital Economy outline goals for 
building a digitally empowered society (NDRC, 2021). In practice, 
the strategy blends top-down planning with cooperation between 
the state, tech firms, universities, and research institutes. Efforts 
focus on creating digital platforms, simplifying administration, and 
improving public services in urban areas. Within China’s digital 
policy framework, smart libraries are seen as important parts of both 
“smart governance” and “smart culture”.

Once mainly focused on education and culture, libraries now also 
promote digital literacy and support access to online government 
services (Luterek, 2020). This positions them within the broader 
system of digital governance, where they help manage information 
and reinforce public norms. Their dual role—as cultural centres and 
tools for information control—shows how public spaces are being 
reshaped by the smart city agenda (Cao et al., 2018). Far from being 
a minor innovation, the smart library reflects how technology is used 
to align cultural institutions with national goals of efficiency, control, 
and integration.
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Smart Libraries: Civic Interface or Technological 
Showcase?

Smart libraries in China increasingly adopt technologies such as 
self-service machines, AI chatbots, AR/VR environments, and 
facial recognition systems to enhance service efficiency and user 
experience (Li & Yuan, 2021; Li, 2024). These developments reflect 
broader efforts to integrate libraries into smart city infrastructure, 
framing them as modern and tech-enabled public spaces. Beyond 
convenience, smart libraries also serve as entry points through which 
citizens encounter digital tools and norms, promoting a “smart 
lifestyle” and supporting adaptation to data-driven governance 
(Dong et al., 2022; Liu et al., 2024).

A key civic role of smart libraries is to promote digital literacy, 
particularly among urban adults and seniors. While training 
programmes help users access e-government services or navigate 
mobile payments, they often emphasise functional use over critical 
engagement with issues like data privacy or algorithmic bias (Elgamal 
et al., 2024). Furthermore, access to these services remains uneven, 
and vulnerable groups—such as older or less tech-savvy individuals—
may be unintentionally excluded (Wang et al., 2023).

Case studies from Shenzhen, Hangzhou, and Tianjin illustrate 
varied approaches: some libraries emphasise interactivity and youth 
engagement, while others focus on automation or civic education 
(Zhao, 2021; Liu, 2023). Despite these differences, a common 
challenge remains: balancing technological display with meaningful 
participation. This raises a broader question: do smart libraries truly 
foster civic engagement, or are they primarily showcases for digital 
innovation? Answering this is essential to understanding their 
evolving role in China’s smart city development.
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Many smart library programmes in China focus on practical digital 
skills, like using smart devices, but often overlook critical digital 
awareness. In contrast, the EU’s DigComp and cross-country research 
such as the ySKILLS and REMEDIS research projects highlight 
media literacy, data literacy, and critical thinking about algorithms 
(Spurava & Kotilainen, 2022; Van Audenhove et al., 2024). From this 
perspective, digital literacy means not just adapting to technology 
but also being able to question and assess it. This broader approach 
highlights the potential of libraries to support more informed and 
empowered digital citizens.

Critical Reflections: Surveillance, Digital Literacy, and 
Participation

Although smart libraries in China are praised for their efficiency 
and innovation, they also reveal tensions between technology, 
governance, and public life. Surveillance tools like facial recognition, 
behaviour tracking, and usage analytics are often used in the name 
of service improvement. While these tools may boost efficiency, they 
raise serious concerns about privacy and consent, especially as many 
users are unaware of how their data is collected or used (Chen, 2023; 
Xu & Shang, 2024). This reflects a wider trend in China’s smart 
governance, which depends on centralised data collection (Yu, 2024).

Digital literacy presents another challenge. Training programmes in 
both schools and libraries often focus on basic technical skills and risk 
prevention, offering little space for critical reflection on how digital 
systems function or monetise user data (Chai, 2025; Zheng, 2025). 
While libraries help users adopt new technologies, these efforts 
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typically emphasise system compliance over critical understanding 
(Ince, 2022). Moreover, access remains uneven, with older adults 
and less digitally skilled individuals frequently excluded, thus risking 
a reinforcement of the digital divide (Wang et al., 2023).

The notion of “public participation” in smart libraries also deserves 
critical attention. While users may interact with digital services, 
these engagements are often limited and highly structured. Genuine 
opportunities for input or shared decision-making are rare, making 
participation largely symbolic and geared towards digital conformity 
rather than empowerment (Buyannemekh et al., 2024). These 
concerns—surveillance, exclusion, and limited agency—complicate 
the optimistic view of smart libraries. A more balanced approach 
is needed, one that prioritises transparency, inclusion, and ethical 
responsibility alongside technological progress.

China’s model of smart cities relies on centralised data collection 
and top-down integration, while European approaches tend to be 
more decentralised and citizen-focused. Initiatives under Horizon 
Europe and Urban Innovation Actions (UIA), for example, support 
smart infrastructure that emphasises digital inclusion and civic co-
design (Campillo-Alhama et al., 2024). The Helsinki Oodi Library 
illustrates this approach, offering a participatory public space with 
minimal surveillance and strong adherence to GDPR standards 
(Mady & Hewidy, 2025). In contrast, China’s model, despite its 
technological sophistication, raises concerns about user agency and 
data transparency. These differences point to deeper divergences 
in civic values and ideas of public space. Without civic grounding, 
algorithmic governance risks weakening the democratic role of 
institutions like libraries.
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Conclusion: Rethinking the Smart City Through the 
Library Lens

Smart libraries offer a concrete example of how China’s smart city 
vision is put into practice in everyday public spaces. By blending 
digital technology with cultural services and data management, 
they bring smart city principles to the local level. However, their 
success depends on inclusivity. Current models often favour digitally 
skilled users, leaving behind those with limited access or digital 
literacy. Moreover, extensive data collection—if poorly regulated or 
explained—can erode public trust and compromise the library’s civic 
role. To remain inclusive, smart libraries must ensure transparency, 
address algorithmic bias, and foster meaningful public participation.

China’s experience with smart libraries highlights both the promise 
and the challenges of digital innovation in public spaces. These 
libraries illustrate how digital governance is reshaping everyday 
civic life, offering new services while raising concerns about equity, 
privacy, and participation. Viewed through the lens of the library, 
the smart city becomes more than a technological project; it is a 
site where competing values are negotiated. While China’s model 
prioritises centralised control and state-led infrastructure, European 
approaches tend to emphasise civic co-creation, data rights, and 
institutional trust. Rather than framing these models as opposites, 
future research and policy should encourage dialogue between them, 
seeking a balance between efficiency and inclusion, innovation and 
accountability. In this light, smart libraries emerge not only as service 
institutions but also as key arenas for shaping the civic meaning of 
digital governance.
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AI in the City: Smart Governance,  
Civic Agency, and Ethical Futures

Leen d’Haenens, Florence Chee, Kurt Feyaerts, Katrien Pype, 
Chao Wang, Vangelis Palaskas, & Bruno Dupont

The rapid integration of AI into urban governance has sparked 
both enthusiasm and critical reflection worldwide. Whether used to 
monitor noise levels in Leuven, model climate adaptation through 
digital twins, or manage infrastructure in Kinshasa and Cairo, 
AI is shaping urban life in diverse and often uneven ways. These 
developments reveal the complex balancing act that cities face: 
between the drive for efficiency and the need to support community-
led innovation, between decisions shaped by technical expertise 
and those shaped through public participation, and between global 
ethical guidelines and the lived moral values of local communities. 
This debate summary reflects on these challenges through a range of 
international case studies viewed through an interdisciplinary lens. 
From smart libraries in East Asia to surveillance systems in African 
megacities, each example shows how AI in cities is shaped and 
determined by unique political goals, technological resources, and 
cultural contexts. Instead of one model of a smart city, these cases 
point to multiple, often conflicting, pathways that are unfolding 
around the world.

A noteworthy example is the city of Leuven, which is integrating 
AI and digital tools to improve public health, urban mobility, and 



134

climate resilience. Policy advisor Tim Guily explained that AI is 
viewed not as an end in and of itself. Instead, it is seen as a part of 
a broader toolbox, one used to tackle complex urban challenges. 
Projects include using sensors and real-time data for traffic 
monitoring, deploying digital twins for environmental planning, 
and encouraging citizen involvement to ensure locally relevant 
solutions. Interestingly, across contexts, the biggest challenges are 
not technical but deeply political: how to embed AI in ways that are 
democratic, inclusive, and ethically grounded. This essay concludes 
with recommendations for policymakers and practitioners 
committed to ensuring that urban AI strengthens civic agency and 
public trust, instead of undermining it.

Context Matters: AI Is Always Local

Urban AI is not a monolith. The “smartening” of Kinshasa, for 
instance, unfolds under radically different infrastructural and 
political conditions than Seoul or Leuven. Katrien Pype (in this book) 
reminds us that informal innovation plays a central role in many 
African cities: fablabs, bottom-up tech experiments, and hybrid 
governance ecosystems. These grassroots spaces often reflect a form 
of digital creativity that is adaptive and deeply local. Yet, they are 
seldom recognized or integrated into formal policy structures. This 
disconnect raises the question of how AI systems might be built to 
support, rather than displace, such local practices.

In the city of Leuven, a highly institutionalized setting, AI is embedded 
into data models that assess air quality, road conditions, and crowd 
dynamics. The city’s roadmap for smart innovation prioritizes digital 
twins, crowdsourced monitoring, and actionable feedback loops. Yet 
even here, gaps remain. Despite the apparent robustness of these 
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systems, citizen involvement in defining the problems, interpreting 
the data, and shaping the outcomes is not always guaranteed. The 
question of who gets to define urban priorities lingers across both 
contexts.

These contrasting examples provide a fundamental insight: AI must 
be understood and implemented through local lenses. Exporting 
smart city templates risks flattening the complex textures of urban 
life. The digital infrastructure of a city in the Global North may not, 
and often should not, be replicated in the Global South without 
fundamental rethinking. Local histories, socio-economic structures, 
and governance capacities must all inform the design of AI systems.

Beyond Technocracy: Ethical Frameworks for AI

Florence Chee brings ethical nuance into focus, cautioning against 
the technocratic logic that often underpins AI deployments, where 
efficiency, predictability, and control tend to dominate (Burris, 1989; 
Zysman & Nitzberg, 2020). She argues that ethical deliberation 
should not be reduced to regulatory checklists or abstract principles. 
Instead, ethics must be grounded in lived experiences and shaped 
by the social and cultural values of specific communities. Several 
contributors emphasized the need for plural ethical design (Chee, 
2018). While global institutions may provide overarching articulations 
of rights, dignity, and care, these must be complemented by locally 
rooted moral vocabularies. In urban contexts, collective notions of 
responsibility, care, and reciprocity can provide a much-needed 
counterbalance to individualistic or market-driven approaches. 
The ethical stakes are particularly high in urban governance, 
where AI increasingly influences the distribution of resources and 
opportunities (Pulijala, 2024).
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Should a noise-detection algorithm be used to suppress protest or to 
support vulnerable residents? Should traffic optimization prioritize 
commercial logistics or pedestrian well-being? These are normative 
ones that demand inclusive and context-sensitive deliberation about 
what exactly constitutes a just and livable city.

Data, Power, and the Urban Condition

The conversation around data ownership and use has sparked sharp 
critiques of what some scholars term data colonialism, a concept that 
draws attention to the ways in which data extraction mirrors earlier 
forms of imperial domination (Gray, 2023). In the context of urban 
AI, this critique becomes especially urgent. Sensors, facial recognition 
systems, and behavioral tracking technologies often collect personal 
data under conditions that lack transparency or meaningful consent. 
As these systems become embedded in the routines of city life, they 
risk reinforcing power asymmetries between those who generate 
data and those who govern it (Farooq et al., 2023).

Examples from cities across the globe underscore this concern. In 
China, smart libraries reflect the wider goals of digital governance. 
They use technologies such as facial recognition and data analytics 
to improve services, but also raise important questions around 
privacy, literacy, and public participation (see Chao Wang in this 
book). Despite their technological sophistication, such systems often 
privilege surveillance and automation over dialogue and public 
accountability. Similar patterns emerge elsewhere: in Kinshasa and 
Ghent, and even in Leuven, where telecom data is used to evaluate 
the economic impact of cultural events by tracking visitor flows and 
spending patterns. While such practices may support evidence-based 
policymaking, they risk framing residents primarily as economic 
units instead of active, rights-bearing citizens.
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The implications go far beyond individual privacy. At stake are 
broader questions about who controls urban data infrastructures, 
who benefits from them, and who is left exposed or excluded. Scholars 
have shown how algorithmic systems can reproduce existing racial, 
gendered, and economic inequalities—especially when they operate 
without critical, and human, oversight (Browne et al., 2023; Zajko, 
2022).

If AI is to contribute meaningfully to democratic urban futures, it 
must be built on principles of transparency, equity, and shared 
governance. This means rethinking not just how data is collected, but 
also how power is distributed through the very systems that claim to 
optimize our cities.

Participatory Urbanism: Co-Design and Inclusion

Participation is and should be a foundational concern in the 
development of urban AI. Yet in practice, citizen engagement is 
often limited to surface-level consultations or digital feedback tools 
that offer little influence over decision-making. For urban AI to 
be truly democratic, participation must go deeper: it must involve 
communities in both identifying challenges and shaping solutions, 
as well as assessing its outcomes. A recurring theme in the urban AI 
conversation was the need for co-design processes that are inclusive 
and context-sensitive. Such approaches recognize citizens as active 
partners in creating and adopting the technologies that (will) affect 
their daily lives. This includes creating what have been called “spaces 
of consent,” settings where communities can openly deliberate the 
purpose, boundaries, and implications of technological systems 
(Chee, 2022). These participatory spaces are especially important 
where trust in public institutions is already strained. In Kinshasa, for 
example, the rollout of digital voting machines sparked skepticism, 
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which is more a reflection of broader concerns about state legitimacy 
and accountability than of the technology itself. Even the most 
sophisticated AI systems are unlikely to succeed if they are introduced 
without public trust or meaningful dialogue.

Inclusive design also requires attention to those often left out of 
digital governance: older adults, people with limited digital access or 
literacy, activists, and marginalized communities. It calls for providing 
analog alternatives to digital tools, designing for accessibility, and 
embedding principles of equity at every stage of technological 
development. Participation, in this sense, is an ongoing, evolving 
process, one that demands commitment, creativity, and humility 
from designers, policymakers, and technologists alike.

Living Cities, Living Data: Heritage and Justice

Cities are complex social environments, grounded in memory, 
culture, and emotional connection. It goes without saying that they 
are far more than data networks and cannot be understood through 
technology alone. Several contributors to the urban AI conversation 
stressed the importance of recognizing and preserving “living 
heritage:” the murals, protest signs, soundscapes, informal gatherings, 
and fleeting moments that embody the spirit of a city. Within this 
context, visual justice emerges as a critical lens (Mayrhofer-Hufnagl 
& Ennemoser, 2023). We considered the questions: Who is visible 
in the data? Whose stories are being told? Which experiences are 
acknowledged, and which are erased? In Melbourne, activists have 
used digital tools to map protest art as a form of resistance against 
the silencing of dissent. For example, in Ghent, researchers employ 
sound modeling to explore how urban modifications impact the 
auditory experience in public spaces, raising questions about which 
senses and sensitivities are prioritized.
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This line of thinking, where urban data is treated as a form of 
heritage, invites a fundamental shift: from control to care. As such, 
smart cities can be envisioned as places that both honor shared 
histories and support everyday storytelling, to nurture belonging 
among their residents. This shift calls for new kinds of metrics, new 
modes of engagement, and new alliances between technologists, 
artists, anthropologists, planners, and communities, reminding us 
that a truly intelligent city is not only efficient, but also attentive to 
the histories and hopes of those who inhabit it.

In the field of living heritage, a specific case (challenge?) discussed 
among several participants is the systematic documentation of a city’s 
linguistic landscape, which comprises the visible (non-)verbal signs 
in public spaces as apparent on signs, billboards, graffiti, murals, 
storefronts, public transport, stickers, etc. and which reflects various 
aspects of a city’s or neighborhood’s cultural diversity, migration 
patterns, language policies, and social dynamics (Gorter & Cenoz 
2024). Integrated into urban space, linguistic landscapes represent 
an omnipresent and ever-changing aspect of living sociocultural 
heritage, expressing the voices of a city’s past and present (groups of) 
inhabitants, students, workers, and visitors. In light of the three major 
challenges to systematically document a city’s linguistic landscape 
(space: how to systematically map all signs of an entire city?, 
time: how to keep track of constant changes?, and management: 
how to collect, annotate, analyze, and disclose the huge amount 
of LL-signs?), this ambitious endeavor represents a formidable 
challenge and opportunity to integrate AI-driven technology (for 
instance, smart glasses equipped with state-of-the-art recognition 
and localization software, Gilles & Ziegler 2021) with various aspects 
of citizen engagement. Despite the huge capabilities and potential 
of urban AI and computational technologies, crowdsourcing through 
the active participation of (groups of) citizens is required in order 
to achieve both spatial and temporal sustainability. Many different 
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levels and dimensions of a city’s social fabric such as neighborhood 
or street committees, shop owners and shopping streets, families 
and tourists, graffiti taggers, but definitely also schools, retirement 
homes, or even a city’s postal or garbage service may be motivated to 
play a crucial role in the realization of this massive endeavor. Here 
as well, context matters, meaning that AI requires complementary 
crowdsourcing through different types of social structures and 
organizations in cities in different parts of the world. Regardless of 
the specific modalities of its regional or sociocultural implementation, 
this type of inclusion project appeals to what previously was referred 
to in terms of a “foundational concern,” requiring citizens to actively 
participate at multiple stages of the project: not only to provide input 
data, but also to participate in the local semantic enrichment and 
regular updating of the data collection.

Also, in terms of data ownership and use, the citizens’ multi-faceted 
involvement, alongside urban services and AI, in the documentation 
of a city’s linguistic landscape provides the strongest possible 
prevention of data colonialism. In light of these observations, 
the envisaged systematic mapping of urban linguistic landscapes 
provides a challenge par excellence to balance and integrate a smart 
city’s ambition with respect to the implementation of urban AI with 
concerns about genuine civic agency and added ethical value.

Reflections and Recommendations

Urban AI is a civic and ethical challenge. As such, we need to reframe 
the question from what AI can do to what it should do. Meeting that 
challenge requires a multi-dimensional and grounded approach.

First, AI strategies must be context-specific. The differences between 
Kinshasa, Seoul, Ghent, and Leuven are, apart from infrastructural, 
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above all cultural, political, and epistemological. One-size-fits-all 
solutions risk misalignment with local needs and values. Urban 
AI initiatives should develop from local contexts and be designed 
through ongoing dialogue with the communities they aim to support.

Second, ethics must be embedded from the outset. On a basic level, 
this means adding ethicists to existing projects. We need to take it a 
step further and engage deeply with the cultural values, social norms, 
and philosophical traditions that shape our understanding of justice, 
dignity, and responsibility. Ethical reflection must therefore inform 
design choices rather than follow them.

Third, data ownership and governance must move to the center of 
urban AI policymaking. Citizens have the right to know how their data 
is collected, processed, shared, and stored. Stronger transparency 
frameworks are needed, along with support for alternative models 
such as data cooperatives or citizen-led trusts that give communities 
greater control over their digital environments.

Fourth, participation must be institutionalized. Cities should 
establish permanent, well-resourced forums for citizen deliberation 
on technological futures; spaces that integrate both digital and 
analog engagement, ensuring that diverse voices are empowered to 
take part in shaping outcomes.

Fifth, urban AI must attend to the sensory, cultural, and emotional 
textures of city life. Initiatives that document protest art, ambient 
soundscapes, or shifting public rituals should be recognized as 
vital forms of civic intelligence. Balancing innovation with cultural 
memory and aesthetic justice enriches our understanding of what 
cities are, and what they can become.
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Finally, governments and public institutions must build internal 
capacity. Civil servants need training in both AI deployment and 
its broader social and ethical implications. Procurement practices 
should favor public-interest technologies, and evaluation frameworks 
must expand beyond efficiency and return on investment to include 
inclusion and democratic accountability.

In conclusion, the challenge lies not merely in building smart cities 
that serve elite convenience, but in shaping urban innovation to 
support collective flourishing, guided by human dignity, ecological 
sustainability, and democratic participation. The future of urban 
AI will not be determined solely by algorithms but by the choices 
communities make together about the kind of cities they wish to 
inhabit.
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Conclusion

Leen d’Haenens, Ans De Nolf, & Bieke Zaman

As we celebrate 600 years of academic legacy at KU Leuven, we 
look to the future of our society that is being reshaped to the 
rhythm of AI developments, considering both the challenges and 
opportunities it may present. Drawing on diverse disciplinary and 
regional perspectives, and informed by two polyvocal AI dialogue 
events, one in New York and one in Leuven, this collection of essays 
serves as both a testament to the transformative potential of AI and a 
critical engagement with the ethical, societal, ecological, and political 
questions surrounding its development, use, and government.

Our book is structured around three central themes: AI and human 
employment, AI and sustainability, and AI and urban life. It 
explores the remarkable promise and complex challenges of the rapid 
advancement of AI technologies from complementary perspectives, 
drawing on insights rooted in both academic research and the lived 
experiences of stakeholders and practitioners in the field.

At its best, technological developments that rely on AI have the 
potential to catalyze innovation, enhance human capabilities, and 
bring solutions that address urgent societal issues. In areas such as 
healthcare and education, these AI-driven technologies can enable 
the provision of personalized instruction through tools that support, 
rather than replace, human educators. In care work, the use of AI 
technologies can support routine tasks such as scheduling and 
documentation, allowing caregivers to devote more time to empathy 
and personal connection. Across various creative disciplines, GenAI 
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is challenging traditional notions of authorship and the artistic 
process. In art education, for example, it encourages new forms of 
reflection and collaboration, enabling students to experiment, iterate, 
and refine their creative intentions by manipulating prompts and 
visual references. Rather than undermining creativity, we can use 
AI in conversations as our generative partner, pushing boundaries, 
broadening access, and bringing fresh ideas.

Smart cities are another area in which the potential of AI is 
particularly evident. From predictive policymaking to automated 
public services, AI is often seen as integral to responsive and 
efficient urban governance. In China, for example, smart libraries 
equipped with AI assistants and immersive technologies are seen 
as a forward-looking and innovative means of engaging citizens 
with knowledge and digital culture. Meanwhile, new conceptions of 
African cities are emerging, centered on the idea of vibrant hubs of 
AI innovation. Localized applications include AI-powered battery-
swapping networks for electric motorcycles, drug authentication 
platforms, precision agriculture tools using AI-equipped drones, and 
multilingual customer service systems that respond to the continent’s 
unique cultural and linguistic diversity. These technologies are not 
just functional; they are also aspirational, signaling how AI can 
be used to address real needs, promote inclusion, and stimulate 
economic growth.

However, the narrative and imagination of AI as an emancipatory 
force remain incomplete if we do not account for the ways in which 
it is shaped by human and societal dynamics, or if we overlook its 
potentially harmful aspects. The deployment of AI often exacerbates 
existing inequalities or introduces new forms of exclusion and 
control. In the workplace, for example, AI can intensify managerial 
oversight, thereby eroding worker autonomy and undermining job 
quality. The use of opaque algorithmic systems often prioritizes 
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efficiency over human judgment, sociality, and empathy, while 
reshaping labor through task redistribution and surveillance. This 
shift endangers workers in precarious or gig-based employment in 
particular, as they face heightened instability and diminished rights. 
Public service infrastructure is also under strain, as digital-only 
systems often overlook the human and emotional aspects of citizen 
engagement.

Moreover, we need to reject the illusion of inevitability in technological 
development, remaining vigilant against dominant narratives that 
equate innovation with progress without democratic input. To 
ensure this democratic input, there is a need for more participatory 
and context-sensitive approaches.

Environmental costs are another cause for concern. The AI industry 
is resource-intensive and dependent on the extraction of critical 
minerals, which is often carried out under exploitative conditions in 
the Global South. The environmental footprint of AI development, 
training, and use extends far beyond carbon emissions, encompassing 
energy-intensive data infrastructures, water consumption, and 
exploitative mining operations that disproportionately impact the 
Global South. Despite corporate claims of sustainability, the sector 
frequently engages in greenwashing by promoting techno-utopian 
narratives that obscure the ecological reality of AI infrastructure. 
Current regulations are weak, and voluntary corporate standards are 
insufficient for addressing these systemic harms. To address this, for 
example, Benedetta Brevini’s eco-political economy framework calls 
for a deeper reckoning with the full lifecycle of AI: from resource 
extraction to digital waste, arguing that any responsible future for AI 
must center ecological justice.

AI’s ethical complexities extend to the creative fields. Generative 
models trained on large amounts of online content raise serious 
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questions about intellectual property, artistic integrity, and 
authorship. These systems’ “black box” nature masks the layers 
of invisible labor (such as that of coders, researchers, and artists) 
whose contributions are often uncredited and uncompensated. AI-
generated outputs are synthetic recombinations of existing human 
knowledge, far from being wholly original. As such, they blur the 
boundaries between creativity and computation in ways that require 
critical scrutiny.

In smart urban environments, the expansion of AI often comes at the 
expense of privacy and civic trust. Surveillance technologies, from 
facial recognition to behavioral tracking, are increasingly embedded 
in public infrastructure, sometimes without citizens’ awareness or 
consent. In contexts such as China’s smart libraries, digital literacy 
training focuses on technical compliance rather than cultivating a 
deep critical awareness of how systems operate or commodify data. 
Participation remains mainly symbolic, with marginalized groups, 
such as older adults or those lacking digital fluency, frequently 
excluded from the benefits of innovative city initiatives.

African cities face additional challenges in pursuing equitable 
development of AI. High hardware costs, reliance on foreign cloud 
infrastructure, and significant digital literacy disparities hinder the 
development of local, independent AI ecosystems. Furthermore, 
dominant narratives of “smartness” often reflect external ideals 
and fail to consider the lived experiences and knowledge systems of 
local communities. AI does not arrive in these contexts on a blank 
slate; it is interpreted, adapted, and reimagined through existing 
cultural practices and knowledge systems. It reminds us that each 
technological innovation also constitutes a disruption, as it often 
removes, alters, or renders obsolete previous tacit knowledge and 
established practices in the pursuit of innovation.
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In all contexts, the growing presence of AI has introduced a new 
landscape of legal, ethical, social, and technological uncertainty. 
Even within municipal governments, the adoption of AI remains 
limited and experimental. Many proposed applications are still in the 
pilot stage, with their benefits yet to be fully understood, let alone 
proven, while their operational challenges and side effects continue 
to accumulate.

Incidents linked to issues with the development, use, and governance 
of AI misuse are on the rise. These range from data breaches 
to unapproved deployments, underscoring the urgent need for 
anticipatory reflections and accountability. Moreover, we need to stay 
aware of the gap between ethical aspirations and legal enforceability. 
While early frameworks, including the EU’s Trustworthy AI 
Guidelines, were centered on sustainability, these ideals have been 
diluted in the hard law provisions of the AI Act and international 
agreements. It is therefore important that governance structures can 
make use of the binding mechanisms needed to ensure meaningful 
environmental accountability, rather than focusing on voluntary 
codes, and in doing so make sustainability a core principle, not an 
afterthought.

Together, our book and our discussions advocate for a democratic, 
transparent, and human- and environmentally centered vision of 
AI governance. This requires stronger regulation, such as the 
European Union’s AI Act, as well as anticipatory foresight and 
real-time reporting mechanisms. A human-centered approach 
to AI must move beyond viewing people as passive recipients of 
technological change and instead position them as co-creators, 
safeguarding the fundamental human aspects of labor, care, and 
creativity. A human-centered vision can only be sustainable if 
this approach aligns with the needs of our planet, which in turn 
supports the well-being of humanity as a whole. This necessitates 
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moving beyond a narrow, individualistic interpretation of human-
centeredness to also consider the interests of those people typically 
not seen or heard, the needs of diverse communities, the complexities 
of dynamic societies, and the planet as an integrated system.

As such, we believe that transparency is essential. The opaque 
workings of AI, its data sources, training processes, and decision-
making logic, must be made legible to the public. Only through 
this visibility can we begin to demand accountability for the social 
and ecological costs of AI systems. Ethical frameworks must 
be institutionalized to ensure that AI does not entrench power 
asymmetries or replicate existing injustices. Public education should 
focus not only on technical skills but also on critical digital literacy, 
empowering individuals to understand, question, and shape the 
technologies they use.

Moreover, the importance of social dialogue cannot be overstated. 
For AI to be truly democratic, the communities affected must be 
involved in designing, deploying, and governing it. This involves 
establishing participatory structures in which workers, citizens, and 
policymakers can deliberate on the future of AI, proactively shaping 
it rather than simply reacting to change. Finally, all AI development 
must be underpinned by a commitment to environmental justice. 
Recognizing the material realities of AI, including its energy 
demands, extractive supply chains, and carbon footprint, requires a 
cultural shift toward slower, more intentional forms of innovation, 
rather than moving fast and breaking things.

As Alan Kay once stated, “The best way to predict the future is to 
invent it.”7

7	 Kay, A. C. (1989). Predicting the future. Stanford Engineering, 1(1), 
1–6.
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Ultimately, the future of AI is not fixed. It remains open to 
contestation, co-creation, and care. The decisions we make now about 
how AI is built, used, and governed will shape its social contract for 
generations. Instead of succumbing to the allure of inevitability, we 
must take on a shared responsibility to envision and implement an 
equitable and sustainable AI future that serves the common good.
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